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News
Student Research:
“Innovative research on shampoo and dishwashing detergent

made from Kapok leaves”
A team of six students was recently awarded first place in the “Our

Business” competition by His Excellency Dr Hang Chuon Naron, the Minister
for Education, Youth and Sport, which included a prize of 1,000 USD plus a
gold medal and certificate for each member. The team comprised four senior
female students: KEM Tha, KAN Superjaria, KHENG Lada, and KHEUN Chenda
from the Department of Bio-Engineering at the Royal University of Phnom
Penh (RUPP); as well as two other senior female students: JHON Kaly from
the National University of Management (majoring in Accounting), and RETH
Panha from Institute of Foreign Language at the RUPP (majoring in Thai
literature), both with a scholarship from the Harpswell Foundation. Eighteen
teams entered, which was narrowed down to fifteen in the first round of the
competition. Of the five finalists, only three teams were selected.

The team designed a factory for producing dishwashing detergent from
kapok leaves. They decided to enter the “Our Business” because they
believed their product was innovative, environmentally friendly, and had the
potential to obtain a large market share both in Cambodia and overseas.
Each team member invested 100 USD of their own funds in the project, using
techniques learned at the Department of BioEngineering. The experiment
was conducted solely by the six students. While the four students from the
Department of BioEngineering worked on the production of the detergent;

the two other students worked on budgeting, planning and market research.



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

The team demonstrated their commitment to each other by writing a
proposal to enter the competition. From the outset, win or lose, they were
determined to take advantage of the high demand for dishwashing detergent
and successfully realise their dream of running their own business.

The project is innovative in its use of kapok leaves as an active ingredient
in dishwashing detergent to improve its function as a detergent, while also
being gentle on the skin of users. Their target market includes street food
vendors, restaurants, and retailers in both rural and urban markets. The
team were surprised that they were awarded first place, as it was the first
time they had entered a competition of this nature. To enable to team to
continue with their innovative research, His Excellency Dr Chet Chealy, the
Rector of RUPP granted 1867.5 USD to the four students from the
Department of BioEngineering. This grant will be managed by lecturers Dr
TIENG Siteng and Dr LONG Solida to investigate how the properties of
dishwashing detergents made from Kapok leaves may be improved, as well
as how shampoo and liquid body soap products may be formulated.

The four students will work with the grant managers to further develop
the concept and introduce these products to the market. The development
team will run four simultaneous activities including product improvement,
assessing the physical and chemical properties of kapok leaves, the
development of a liquid body soap product, and the development of a
shampoo product. These activities are expected to be completed by August
2021. The research will be published by the Department of Bioengineering in

Insight: Cambodia Journal of Basic and Applied Research.
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Faculty Research:
“The Approval of Higher Education Improvement Project (HEIP)

Research Project Round II”
The 90.0 million USD Higher Education Improvement Project (HEIP)

funded by IDA Credit, including a 2.5 million USD contribution from the Royal
Government of Cambodia is being implemented over 6 years between July
2018 and June 2024. The objective is to improve the quality and relevance of
higher education and research in the STEM and agricultural fields at target
Higher Education Institutions (HEIs) in Cambodia, as well as to improve
governance of the sector as a whole. As part of Component 2 of the project,
“Improving Research in STEM and Agriculture”, the Royal University of
Phnom Penh has been granted 14 projects with a total amount of 3.3 million
USD to assist local academics to conduct and publish research in
international peer-reviewed journals.

These publication are part of realizing the vision of RUPP to become
Cambodia’s leading university in applied and academic research, as stated in
the Policy on Research Development and Innovation. Research proposals
must fall into one of three windows: (i) research for industry; (ii) research for
policy-making; or (iii) frontier research. In early 2021, six research projects
across different disciplines, with a total budget of 2,455,810.31 USD on top

of the eight research projects approved in early 2020.
Research Project 1

Research Topic: Synthesis, characterization, device fabrication, and the

application of nanomaterials and 2-Dimensional materials

11
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Duration of the Sub-project: 3 years

Total Cost of the Sub-project: 1,050,365.75 USD

Research Team: Dr SRIV Tharith (Principal investigator), Dr SOUM Veasna, Dr
PECH Ouksaphea, Dr KHUN Kimleang, Dr CHEY Chan Oeurn, Dr SOU Kalyan,
Mr YANN Rem, Miss. CHUONG Mary, Dr KHAN Sovann, Prof. Dr CHEON
Hyeonsik, and Prof. Dr SHIN Kwanwoo

Nano- and 2D materials have attracted interest among the scientific
community because of the suitability of their properties for technological
applications in health care, thin-film solar cells, analytical sensors, and
optoelectronics. An enhanced understanding of the properties of these
materials is expected to also lead to other useful applications. In this project,
nanomaterials will be synthesized using hydrothermal methods and thermal
treatment to investigate the properties of AgNP, CNT, and ZnO
nanoparticles, transition metal oxides (ZOx) (Z = Mn, Fe, Ni, Mo, etc.),
electrode materials, as well as 2D materials such as tin chalcogenides,
transition metal di-chalcogenides and alloys (MoS,, WSSe, MoSSe), and
As,Tes, including phosphorous-arsenic alloy (P-As).

The methods used to analyze the nano- and 2D-materials include X-ray
diffraction for structural analysis; UV-visible spectroscopy for bandgap
analysis; Autolab for electrochemical analysis, energy-dispersive x-ray
spectroscopy (EDS/EDX) for chemical microanalysis; x-ray photoelectron
spectroscopy (XPS) for elemental composition analysis; scanning electron
microscopy (SEM) for micro-surface topology; atomic force microscopy

(AFM) for micro and nanostructural analysis and determining the thickness

12
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of the 2D materials, as well as Raman and photoluminescence (PL)
spectroscopy. The UV-visible spectra, XRD patterns, Raman, PL and
electrochemical analyses will be conducted locally using the existing facilities
of the Laboratory of Applied Nanotechnology (LAN), and the some to-be-
established Advanced Spectroscopy and Electronic Printing Technology Lab.
The remaining experiments will be performed in the laboratories of foreign
collaborators in Korea, Japan and Thailand.

OriginPro and CrystalMaker software will be used to support advanced
scientific analyses to draw crystal structures for publication. The second part
of the research will focus on printing techniques using well-understood
materials to improve the fabrication of solar cells and analytical sensors.
Specifically, the fabrication of glucose and iodide detection sensors and two
corresponding sample sensor products will be registered and developed. The
synthesis, characterization, and prototyping of these devices as part of this
research are likely to result in higher quality, better performing and lower-
cost devices that may contribute to the development of local industries
similar to Thaung Enterprises. Scaling up production will be considered to
improve the sustainability of the project.

Research Project 2

Research Topic: Analyzing bioactive compounds of marine algae to develop
moisturizing, hyperpigmentation and anti-aging cosmeceutical creams or
lotions

Duration of the Sub-project: 3 years

Total Cost of the Sub-project: 395,292.00 USD

13
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Research Team: Dr LON Solida (Principal investigator), Dr HUY Hangsak, Dr
CHENG Khley, Dr TIENG Siteng, Ms UNG Sivlin, and Associate Professor
SOUSA Emilia

Specific objectives: To extract and characterize the bioactive compounds of
brown, red and green algae to formulate cream products with the potential
to be commercialized in Cambodia.

Hypothesis: Selected algae possess several saccharides and phenolic
compounds that have anti-stress oxidation and photo-protective properties.
Known compounds of interest may be enhanced by new molecular
structures. Two types of emulsions will be formulated possessing a wide
range of antioxidant, anti-melanogenesis, and moisturizing effects using in
vitro and in vivo tests, which may be patented.

Methodology: Solvents with different polarities will be used to extract and
further purify the compounds. Structure elucidation will use nuclear
magnetic resonance (NMR) spectroscopy and high-performance liquid
chromatography (HPLC). Antioxidant properties will be assessed using DPPH,
metal, hydroxy radicals, and reducing power assays. UVA-UVB protection,
anti-aging, anti-melanogenesis properties will be tested using HaCat and
high expressing melanin cell lines. Cells viabilities will be examined using an
MTT assay. Type-1 pro-collagen and melanin contents, and an expression of
MMP-1 will be evaluated and confirmed using a western blot assay.
Tyrosinase, elastase assays will also be included. Several types of day creams
will be formulated by adding to the base formula of the algae extracts

and/or isolated compounds. The most active compound will be selected for

14
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development. Cream characteristics such as the rheology, chemical and
physical stability, oxidation stability, and phase separation stability, pH,
colour, smoothness, spreadability, and conductivity will be also determined.
Volunteers will be selected to test the final products for 60 days. Skin
characteristics such as epidermal water loss, capacitance, firmness, sebum,
and wrinkles will be evaluated using a skin testing machine. Statistical
analysis will be performed using ANOVA analysis.

Expected results: We expect that the extraction and purification process will
render a significant number of bioactive compounds -carbohydrates and
phenolic compounds with significant anti-aging, anti-pigmentation,
antioxidant, and anti-UV radiation properties with potential applications in
skincare products. We expect that the creams/lotions will demonstrate
excellent potential as patentable and commercially viable products that may
support new alga farming and related cosmetic industries in Cambodia.
Three master’s theses and six undergraduate theses are expected to be
realized as part of the project. This will act as a basis for a research group
focused on cosmeceutical products to become established within RUPP and
Cambodia more broadly.

Research Project 3

Research Topic: Development of probiotic fermented vegetables in
Cambodia and their effects on the immune system in vitro

Duration of the Sub-project: 3 years

Total Cost of the Sub-project: USS 232,920.00

15
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Research Team: Mrs HUQY Laingshun (Principal investigator), Ms UNG Sivlin,
Dr HUY Hangsak, Dr TIENG Siteng, Associated Professor BOQVIST Sofia, and
Asst. Prof. Dr KONSUE Nattaya
Lactic Acid Bacteria (LAB) are among the most advantageous
microorganisms in fermented food because of their ability to enhance taste
and texture (Bintsis, 2018). Moreover, LAB has been found to have potential
antimicrobial (Turner et al.,, 2017), preservation, and immune system
improvement properties both in vitro (Jeong et al., 2015) and in vivo studies
(Karamese et al., 2016). This research project has four specific objectives
related to the identification and characterization of LAB, followed by an
investigation of optimal culture growth conditions. After obtaining the LAB
samples, several compounds will be tested for their inhibitory and
stimulating effects. Standard formula optimized for shelf life and quality
control will be developed in collaboration with a private sector partner. In
our research, we hypothesize that:
e Local fermented vegetable contains many useful LAB strains that have
the potential to be used for future commercial food processing ventures.
e |[solating LAB strains may result in antimicrobial compounds, such as
bacitracin and hydrogen peroxide that can be used to stimulate RAW
264.7 cell lines to produce TNF-a, IL-10, and nitrogen oxide (NO).
e Traditional fermented formula may be applied to a study of LABs in
fermented food, whereby they may be optimized for shelf life and the

improved quality of commercial fermented food products.
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Methodology:

The isolation and characterization of different LAB strains from various
fermented vegetables will be conducted using the culture method on
Man, Rogosa and Sharp (MRS) and M17 agar, before confirmation using
the gram stain method and a biochemical test kit (API 50 CHL).

An agar diffusion bioassay will be used for screening the bacteriocin
production and Lactobacillus sakei and Listeria innocua will be used as
indicator organisms. Then the production of H,0, from the LAB will be
determined using colourimetric methods.

Total isolated LAB strains will be screened for activation of the
macrophage cell line for TNF-a, IL-10, and nitrogen oxide (NO)
production by the ELISA technique and Griess reactions; respectively. In
brief, macrophage RAW 264.7, one of the model cell line for the study of
the immune system in vitro, will be cultured and stimulated by the LAB
characterized in Step 1 to determine whether lipoteichoic acid (LTA), an
immune stimulatory protein found on the cell wall LAB, may induce the
production of TNF-a, IL-10, and nitrogen oxide (NO). To determine the
presence of TNF-a and IL-10, supernatant from the culture will be
collected and tested using the specific antibodies for these two
substances using an ELISA reader. To determine the amount of NO
production, the supernatant of the stimulation culture will be tested by
using a Griess reagent kit. The absorbance of the mixture will be

measured at 540 nm on an automated EL800 plate reader

17
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LAB with antimicrobial and immunological stimulation criteria will be
tested for optimum growth conditions for pH, salt bile, and temperature
to clarify which LABs may be suitable for scaled-up production. The
isolated LAB will be inoculated on a medium culture with a pH range of
1.5, 2.0, 2.5, 3.0, 3.5 and 4.0, for the determination of the pH tolerance.
Similarly, 0.1% - 0.5% bile salts (w/v) will be supplemented with MRS
broth to test optimal bile salt concentrations. The strains will be
incubated at temperatures of 20, 37 and 44 °C to investigate the function
of LAB when progression through the digestive tract of humans.

A standard formula for industrial production will be developed based on
consumer preferences. Two target groups comprising 30 individuals who
like fermented foods and another 30 individuals who do not like
fermented foods will be recruited to participate in a sensory test of the
products developed in the study to determine consumer acceptance.
Microbial tests will also be conducted to determine product safety
including culturable microorganisms at 22 °C and 37°C; total coliforms,
Escherichia coli; intestinal enterococci; spore of sulphite reducing
anaerobes. Tests for physiochemical properties such as turbidity, pH,
chlorides, ammonia, nitrites, nitrates, hardness, and iron will be
conducted to determine the shelf life and quality of the final products,

before launch. SPSS software will be used for the analysis.

Expected outcomes: It is expected that LAB strains from local vegetables

and fermented foods will be isolated and characterized to identify those with

the potential to be used as a starter for commercially produced traditional
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Cambodian fermented foods. Moreover, it is anticipated that an acceptable
formula will be established to transform the production of tradition
fermented vegetables from the household scale to properly packaged items
that meet food safety standards. This research will also serve as an
opportunity for emerging researchers to develop collaborative work with the
private sector to develop both local and export markets for these products.
The work will be published in a peer-reviewed journal.

Research Project 4

Research Topic: Improvement of watermelon varieties through conventional
breeding and tissue culture

Duration of the Sub-project: 2 years and 9 months

Total Cost of the Sub-project: USS 327,037.00

Research Team: Ms Sivlin UNG (Principal investigator), Dr Phanna PHAT, Dr
Siteng TIENG, Dr Solida LONG, and Professor Ho-Jong JU

Specific objective: To collect and characterize Indigenous and introduced
varieties of watermelon for the selection of incorporation of traits into
breeding programs for the development and production of potentially
commercialized seeds of new diploid and tetraploid varieties.

Hypothesis: The quality and yield of introduced watermelon varieties and
the adaptability of wild/indigenous varieties will be assessed for new varietal
development. Five new open-pollinated varieties with traits of interests such
as excellent flesh and rind colour, long shelf life, high soluble solids and high

yield will be selectively bred using ten lines of tetraploids produced on plant
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tissue culture with and without application of colchicine, a chemical agent-
induced chromosome doubling.

Methodology: The seed will be collected from eleven provinces including
Kandal, Kampong Cham, Kratie, Stoeng Treng, Mondulkiri, Ratanakiri, Preah
Vihear, Kampong Thom, Siem Reap, Battambang, and Banteay Meanchey for
bot Indigenous and introduced watermelon varieties. Each will be examined
for the distinctness, uniformity and stability, and production of harmonized
variety descriptions according to UPQV guidelines. Varieties with potential
agronomic traits such as, high yield, long shelf life, high soluble solids with
yellow, orange, or red flesh colour, that are adaptable to the Cambodian
climate will be used in pedigree selection breeding. Two parents will be
crossed to produce an F1 which will later be repeated using a self-pollinating
or sib mate for the selection of the best line from generation to generation
using advanced inbreeding. The best lines (F6/F7) will be tested for potential
release as new open-pollinated varieties or new parents for hybrids.
Measurement of fruit yield and quality will include fruit weight, length, and
diameter, hollow heart, rind pattern, flesh colour and soluble solids.

Uniform and homogenous varieties with high yield and quality according
to a first screening, and F4-F6 varieties derived from pedigree breeding will
be germinated in vitro for excising of cotyledon for culturing on MS medium
supplemented with 1mg/l BAP and 0.1mg/I IAA. These samples will be used
to initiate adventitious calli, treated without and with aqueous colchicine at
different levels (0, 0.1%, 0.2%, and 0.5%) to induce somaclonal variants

showing superior or tetraploid traits. Morphological characteristics and the
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number of chloroplasts in each stoma will be used as indicators for
discrimination between diploids and tetraploids. Diploid somaclonal variants,
F5 and F6 generation derived from pedigree breeding which becomes
uniform and homogeneous and show superior traits will be further evaluated
in trials. Successful samples may be registered as a New National Variety
Release by the MAFF.

Field demonstrations will be conducted with forest communities to
introduce and facilitate the evaluation of newly developed open-pollinated
seeds based on consumer preferences. Knowledge will be transferred to
forest communities on watermelon cultivating techniques utilizing these
seeds. Tetraploids will be proposed for producing triploid hybrids for the
production of seedless watermelon. Statistical analysis will be performed
using ANOVA.

Expected results: It is expected that at least five open-pollinated seed
varieties with high yield, long shelf life, high soluble solids with yellow,
orange, or red flesh colour and adaptable to Cambodian climate will be
produced. These will have potentially for registration as a National New
Variety Release, which may be shared with forest communities and industrial
partners for commercial production. Further, the industrial partner will be
used to act as a seed distributor. Tetraploids and diploids from this project
will be used to produce diploid and triploid hybrids of premium quality with
an industrial partner to develop and issue patents for commercialization.
Three graduate theses, four undergraduate theses, an article in an

international peer-reviewed journal; and two articles in a national peer-
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reviewed journal, and one watermelon breeding/cultivating book will also be

produced as part of the project
Research Project 5

Research Topic: Growth optimization of Haematococcus Pluvialis for
astaxanthin and algal powder supplements
Duration of the Sub-project: 3 years
Total Cost of the Sub-project: USS 380,927.56
Research Team: Dr HUY Hangsak (Principal investigator), Dr LONG Solida, Dr
TIENG Siteng, Prof. Dr AHN Chi-Yong, Ms UNG Sivlin, and Mrs HUQY
Laingshun

Haematococcus Pluvialis shows variables in astaxanthin synthesis that
range from 2 to 5% in an aplanospore cell state depending on the
environmental factors, nutritional stress, derivatives and plant hormones.
Research is required to increase this concentration. It is hypothesized that
the growth of microalgae and enhancement of astaxanthin production can
be achieved through cultural optimization and genetic manipulation. This
research has several specific objectives: (i) To isolate, identify and
characterize novel microalgae, closely-related to strains to or sub-strains of
H. Pluvialis and compare their cellular contents with the commercial strain,
H. Pluvialis UTEX 2505; (ii) To optimize growth conditions including cultural
media, micronutrient supplements, carbon-to-nitrogen sources and ratios,
light irradiation, temperature, pH, or nitrogen limitation; (iii) To analyze the
impact on the algal growth and astaxanthin synthesis caused by the

microalgal associated-bacteria and plant hormones; (iv) To chemically induce
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mutation in some strains and select the best grown and stress-tolerant
microalgae, barring higher astaxanthin content.

Multiple methodologies will be used. First, to collect microalgae from the
freshwater sample, identify their morphologies and genetics microscopic and
18S rDNA sequencing will be used. The associated bacteria will be confirmed
by 16S rRNA sequencing. The novel strains confirmed by sequencing will be
further characterized. The growth and carotenoid accumulation in the
isolates will be analyzed by cell counting and pigment reading. Second, to
optimize the best growing medium, micronutrient supplements, C and N
sources, C/N ratios, N limitation, and environmental conditions for the
growth and carotenoid accumulation in the standard strain UTEX 2505. The
growth and carotenoids production from the isolate, UTEX 2505, and
induced-mutant microalgae will be compared. The effect of associated-
bacteria and several plant hormones such as abscisic acid, jasmonic acid,
methyl jasmonate or growth regulators like gibberellic acid, salicylic acid or
brassinosteroid-2,4-epibrassinolide on astaxanthin accumulation will also be
tested using real-time (RT) gPCR amplification, cell counting methods, and
pigment analysis. Third, to induction of the mutation in H. Pluvialis will be
facilitated using the chemical mutagen, N-methyl-N-nitro-N-nitrosoguanidine
(MNNG) to identify the best growth resistance under unfavourable growth
conditions. Fourth, to extract and purify astaxanthin from the crude extract
using the solvent base-extraction, the structure of astaxanthin will be
analyzed by using NMR and HPLC. Fifth, to compare the ant oxidative activity

of astaxanthin extracted from this study, it will be compared with a
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commercial counterpart using mammalian cell lines and an anti-oxidative
test kit. The expression of several antioxidant genes will also be confirmed by
RT-gPCR amplification.

It is expected that various microalgae species will be isolated that have
the potential to produce astaxanthin and other valuable sources of nutrition
and that novel species of bacteria will be identified that may be grown with
associated microalgae to explore their influence on microalgal cultivation.
The optimal growth conditions, mutagenesis, and astaxanthin synthesis that
will be discovered in this study will play an important role and produce
fundamental knowledge for the future development of largescale production
regimes. These results will be published in a local or international journal.
Research Project 6
Research Topic: Assessment of climate change risk and adaptation for the
loss and damage of transportation infrastructures in Battambang and Prey
Veng Provinces of Cambodia
Duration of the Sub-project: 3 years
Total Cost of the Sub-project: USS 69,268.00
Research Team: Dr SPOANN Vin (Principal investigator), Dr SEAK Sophat, Dr
NOP Sothun, Dr SAN Vibol, Dr THOUN Try, Dr YIM Mongtoeun, Mr SAT Sitak,
Ms HOY Vannareth and Mr SE Bunleng

The Fourth Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC) predicts that Asia will experience rises in temperature,
longer summer heat spells, more intense and more frequent precipitation,

increased extreme rainfall, a higher number of extreme tropical cyclones,
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and rises in sea levels. The recent frequent occurrence of extreme weather
events in Cambodia provides some evidence of increased intensity and
frequency of climate events, which will potentially have negative impacts on
urban and rural transportation infrastructure in Cambodia. Therefore, an
improved understanding of loss and damage caused by extreme weather
events, as well as the linkage between vulnerabilities, hazards and adaptive
capacity, is critical. However, there is a shortage of practical methods for
estimating loss and damage in the context of extreme climate events and
transportation infrastructure (TI). Management of transportation
infrastructure is a complex issue and there is limited knowledge of how to
incorporate appropriate adaptation measures and strategies into rural and
urban transport planning.

Therefore, this study has the following specific objectives: (i) To identify
climate change-related hazards with potential impact on rural and urban TI;
(i) To characterize and classify types of urban and rural Tl, identifying assets
and inventories for each; (iii) To evaluate current losses and damage for Tl in
the context of climate change by rapid urban and rural assessments in the
selected study sites of two provinces, and conduct detail vulnerability
assessments (VA); (iv) To determine the loss and damage for each road
infrastructure type in different climate change scenarios obtaining from the
VA study; (v) To share study findings among stakeholders in the study sites
through, policy discussion forum, publications and policy brief papers. This

research presents a rapid assessment that will be conducted in Battambang
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City and selected location in Prey Veng Province related to current losses and
damages from extreme climate events.

The rapid assessment will be employed to assess current losses and
damages to Tl caused by main or extreme climate hazards, especially
flooding, by applying an urban rapid assessment adopted from RRA, Impact
Matrices and Multi-Criteria Analysis. Then, two research sites from each
province will be used as a site for a vulnerability assessment (VA) at the
community level. The scenarios will be created and an evaluation of
assessment will be examined, as well as various adaptation measures. The
NK-GIAS modelling package (GIS-based model) will be applied for estimating
the economic loss and damage for Tl associated with the major hazards.

This project will result in two scientific publications, two policy briefs and
a manual guide on assessing climate risk on Tl and will be of benefit to
students and the research program of the Royal University of Phnom Penh
and the Institute of Technology Cambodia. The project outputs will be shared
with stakeholders through consultative workshops for further development
of a set of guidelines/actions for climate change risk assessments to better
understand losses and damages to Tl and locally appropriate adaption

measures.
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Today, high school graduates in Cambodia pay critical attention when
selecting subjects for enrolment at university. It has become a significant
decision that may impact their career choices. In promoting quality in
education, universities have made efforts to integrate research in teaching
and learning activities. Hyman and Jacobs (2010) identify ten reasons why
research may be considered by students during the enrollment process: (1)
the availability of experienced researchers; (2) courses incorporating the
latest research; (3) energized faculty members; (4) opportunities to
participate in collaborative research and internships; (5) fine-grained majors;
(6) relationship building with graduate research students; (7) the possibility
to publish research; (8) the possible admission to graduate and professional
schools; (9) networking with well-known and distinguished people in their
field; and (10) other opportunities to participate in graduate school

programs. In Cambodia, undergraduate students with research achievements
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often have the chance to become admitted to and financially supported to
undertake post-graduate study in Cambodia or overseas.

Research-intensive universities playing an important role in advancing
knowledge as well as supporting policies, planning and practice (Hellstrom,
2011). Research management at higher education institutions needs to be
strengthened by establishing academic systems (Schimank, 2005) and
assessments used to standardize measures of publication and citations
(Hellstréom, 2011; Hicks, 2012). Thus, the process of transitioning toward a
research-intensive university is expensive and requires more funds than
what is generally available from public sources (West, 1988). In Cambodia,
research funding has been mainly derived through international
organizations, and bilateral or multilateral agencies. As a result, researchers
can conduct research and publish papers based on their interests and
passions. However, there are few mechanisms and support that may
promote the development of a research culture at either the institutional or
national level.

Homden (2019) suggests that research and educational experiences are
different; however, students access significant benefits from faculties that
conduct research. This is because they bring real-life experience from the
field or experiments to teaching. In many countries, current research policy is
dominated by managerialism and excellence, manifesting the aim of making
universities into a national strategic asset that are globally competitive in the
knowledge economy (Hallonsten and Silander, 2012). To operate a

university, research policies are used to guide research-related activities
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including processes to analyze important social and scientific problems to
advance knowledge and solve problems. In 2019, the Research Office of the
Royal University of Phnom Penh (RUPP) prepared a research policy through a
participatory and consultative process. The RUPP Strategic Plan (2019-2023)
placed special attention on both academic and applied research across the
STEM, social sciences, and humanities disciplines.

This research policy includes a mission to be a place where researchers
can access resources and form teams to develop evidence-based research.
This policy aims to engender the creativity and innovation required to drive
economic growth and social development. In achieving this vision and
mission, ten strategies were proposed (Figure 1). The outcomes of these
strategies are evident through the citation of RUPP affiliates in relevant
databases, as well as the development of cross-institutional research centres
across various fields. Moreover, RUPP has introduced a pilot university
research grant in 2017. This initiative allocates university research grants to
motivate researchers to publish their work in peer-reviewed journals. To
enable this, RUPP has established various in-house, peer-reviewed journals.
They include ‘Insight: Cambodia Journal of Basic and Applied Research’; the
‘Cambodian Journal of Natural History’; the ‘Cambodian Review of Language
Learning & Teaching’; and the ‘Cambodia Review of EFL Research’.

The Royal Government of Cambodia through the Ministry of Education,
Youth, and Sport promotes the publication of scientific research in the
national higher education strategy. For instance, one of the eight key

strategies in the Policy on Higher Education Vision 2030 is ‘to ensure that
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RUPP staff and students, especially postgraduate students, contribute to
improving the research and development culture in Cambodia to serve
national development needs.” The publication of scientific research is
considered to be a crucial aspect of promoting the Cambodian Industry 4.0
Policy. RUPP is one of the few public universities in Cambodia that possesses the
capacity to produce quality research output. Over the first 5 years, the RUPP
Policy on Research Development and Innovation will focus on the first two of
three stages: Stage 1. Nurture a research culture and mobilize financial and
human resources; Stage 2. Streamline research practices; and Stage 3. Deepen
specific research areas.

Figure 1. The research strategy of the RUPP Strategic Plan (2019-2023)
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Abstract

This paper explores patterns in how remittances transferred by
Cambodian labour migrants working in South Korea impact the
livelihoods of rural households in Cambodia. A mixed-methods
research design was used to develop a case study of 69 households in
Reap and Roka communes in Pea Reang District, Prey Veng Province.
In-depth interviews based on a semi-structured questionnaire were
conducted with Cambodian migrant workers in South Korea, the
respective commune chiefs, as well as officials from the Ministry of
Labour and Vocational Training (MoLVT) in Cambodia. The majority of
the Cambodian workers were found to migrate to South Korea by the
higher salaries on offer. Other push-pull factors included a lack of local
employment opportunities and the experience of poverty. The average
annual remittance was found to be 7,000 USD, of which households
spent mainly on food, health care, home renovation, education and
property, among other expenses. Despite positive short-term impacts,
remittances are considered to be an unreliable and insecure source of
income if they are not used to invest in longer-term livelihood
strategies.

Keywords: migrant worker, remittances, rural livelihoods, Cambodia,
Prey Veng, South Korea
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Background

International labour migration has become a key phenomenon
influencing the global development agenda. For instance, the number of
international migrants is estimated to have increased from 153 million to 272
million between 1999 and 2019, with almost two-thirds of this number being
labour migrants (UN, 2019). It is expected that this figure will increase to 405
million by 2050 (IOM, 2010). Migrant labour from developing countries is
estimated to account for 46% of total international migration (UN, 2019). In
2018, labour migrants accounted for 3.5% of the global population (WB,
2019). This has led to the twenty-first century labelled as the “age of
migration” (Castles et al., 2005).

International migrants have been shown to contribute both negatively
and positively to the socio-economic development of developed (UN, 2016a)
and developing (de Hass, 2006) countries. Negative impacts include a ‘brain
drain’, or a loss of highly skilled workers; human rights violations; and school
dropouts. Positive socio-economic impacts include a reduction in
unemployment and underemployment; access to higher-paying jobs; and the
return of workers with enhanced human, physical and social capital (WB,
2019). A rapid increase in the number of labour migrants reflects the growing
significance of international migration as an integral part of the global
economy (UN, 2016b). Therefore, well-managed international labour
migration has the potential to result in beneficial outcomes, not only for

each country involved but also to labour migrants and their families.
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A dramatic surge in international labour migration has seen global
remittances grow from an estimated 126 billion USD in 2000 to 689 billion
USD in 2020 (UN, 2020). Between 2016 and 2019, the component of
remittances to low- and middle-income countries increased from 429 billion
USD to 554 billion USD (WB, 2020). International labour migration is driven
by both push and pull factors, including socio-economic disparity,
demographic trends, and increasingly sophisticated international
transportation and telecommunication networks (IOM, 2010).

Remittances from international labour migrants are an important driver
of socio-economic transformation, especially in developing countries (Bhagat
et al., 2013; Jha et al., 2010; Tumbe, 2012). The growth of both migration
and remittance flows has contributed to economic growth and poverty
reduction in least developed countries (Gupta et al., 2009; IOM, 2009)
through indirect macroeconomic multipliers, as well as other factors (Ratha,
2007). Remittances have also been found to improve living conditions in the
households that the workers migrate from (Cuecuecha, 2013; WB, 2016). For
instance, remittances from migrant workers have been attributed to a
reduction in poverty headcount ratio in several low-income countries (LICs)
including Uganda (11%), Bangladesh (6%), and Ghana (5%) (Ratha, 2007).

International remittances tend to be targeted at meeting specific
expenditure on daily living expenses, housing, education and health care
(Derks, 2011; Sok, 2016); as a source of financial capital for small business
and entrepreneurial activity; as well to pay for imports and external debt

services (OECD, 2006; UNDP, 2011). For instance, remittances from migrant
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workers were shown to be strongly associated with household investments
in education, health care, as well as entrepreneurship in both El Salvador and
Sri Lanka (UNDP, 2011). Remittances are an important factor in supporting
household incomes and well-being in the country-of-origin of these migrant
workers.

The importance of remittances in low- and middle-income countries is
reflected in policies that allow citizens to work as labour migrants in high-
income countries. The top destinations for these workers are the United
States, followed by Saudi Arabia, Germany, Russia, the United Arab Emirates,
the UK, France, Canada, Spain, and Australia (Ratha et al., 2016; WB, 2019).
In 2018, India was the largest recipient of documented remittance flows
(78.61 billion USD), followed by China (67 billion USD), Mexico (35 billion
USD), the Philippines (34 billion USD), Egypt (29 billion USD), and Nigeria
(24.31 billion USD) (WB, 2020). Among Southeast Asian countries, the
Philippines is the largest recipient of remittances, increasing from 26.9 billion
USD in 2016 to 34 billion USD in 2018 (WB, 2020).

Cambodia as a lower-middle-income country has sent labour migrants to
several middle and high-income countries including Thailand, Malaysia, and
South Korea (Sorn, 2015). Between 2002 and 2007, Cambodia sent a growing
number of labour migrants to work in South Korea through the Employment
Permit System (EPS) (Kun, 2012; Maltoni, 2007). In 2016, 500 million USD in
remittances was transferred by the Cambodian migrant workers to their
households in Cambodia (Hang, 2017). Yet the contribution of international

remittances to the national economy is not as significant as in the Philippines
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due to differences in the English language proficiency of migrants from each
country (Agcaoili, 2017; WB, 2016).

The growth in labour migration of Cambodian workers to South Korea is
rooted in a range of push factors including poverty, homelessness,
unemployment, lack of access to markets, loans or debts, natural disasters,
and materialism. It is commonly believed that remittances are a viable
household livelihood strategy. Remittances are primarily used to satisfy basic
needs and repay debts (Derks, 2011:190), or in the case of migration to
Thailand, used for food and health care, as well as to pay for debts
accumulated as part of the migration processes (Maltoni, 2007).

Present studies have found that remittances are sent to the families of
Cambodian migrant workers through visits by relatives and friends to and
from each country (Sok, 2016), as well as various banking and financial
services (WB, 2014). For instance, the documented transfer of remittances
by Cambodian Americans fluctuated between 1992 and 2013, peaking in
2010. It is estimated that 273 million USD was sent from the United States to
Cambodia between 2009 and 2012 (Sok, 2016). In total, according to the
Central Bank of Cambodia, international remittances to Cambodia increased
from 167 million USD in 2013 to 363 million USD in 2014. In the first quarter
of 2015, 110 million USD in remittances were sent by Cambodian labour
migrants, suggesting that annual remittances may reach 450 million USD
(Sor, 2015).

Additionally, since 2002, millions of Cambodians have migrated to work

overseas (Maza, 2017), with the number of undocumented migrant workers
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possibly being higher than those who are documented (Derks, 2011). In
2006, the World Bank estimated that Cambodia received 298 million USD in
remittances, accounting for 4.1% of GDP (WB, 2007). By 2016, the
remittances transferred to Cambodia as a result of the Cambodia-South
Korea Memorandum of Understanding (MOU) on migration exchange
increased to 1.7 billion USD (UNDP, 2017). At this time, around 60,000
Cambodians were resident in South Korea, among whom 45,000 were
migrant workers, contributing roughly 500 million USD in remittances (Hang,
2017).

The current literature on how remittances sent by Cambodian labour
migrants have been used to contribute to household livelihoods is scarce.
Therefore, this study develops a case study of Reap and Roka communes in
Prey Veng Province to investigate this issue and contribute rigorous
academic findings to labour migration policy of the Royal Government of
Cambodia, international and local non-governmental organizations, and
other stakeholders to further support, promote and protect Cambodian
labour migration in South Korea.

Theoretical Framework

This research takes the pessimistic perspective of international migration
of Birks & Sinclair (1979) as a theoretical framework to explore how
remittances sent by migrant workers in South Korea contribute to the
livelihoods of rural households in Cambodia. The perspective considers
remittances to be an unreliable and unstable source of income for

households, communities, and countries; as remittances end to rapidly
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decline once migrants become settled, or upon the return of workers to their
home country. By this lens, livelihoods are only improved temporarily and an
unsafe dependency on this external revenue is created (Birks & Sinclair 1979,
p.9; cited in de Haas 2007).

Figure 1. Theoretical framework

Cambodian migrant workers in South
Korea
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The framework defines indicators such as education, health care, home
renovations and social events are to test the social contribution of labour
migration on households. Other attributes such as food, investments, the
repayment of debts and loans, and property purchases are used to indicate

an economic contribution. The framework is considered to be suitable for
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this study as it can test whether international remittances to Cambodia have

a negative or positive impact on household livelihoods (Figure 1).
Methodology

This exploratory mixed-methods study uses both descriptive statistics
and in-depth interviews with key informants. Field research was conducted
between November 2017 and April 2018 in Reap and Roka communes in Pea
Reang District, Prey Veng Province. In total, 69 household surveys were
conducted in the rural communes of Reap (38) and Roka (31). Three criteria
were used to select the study area: (i) the number of labour migrants from
the village who are working in South Korea and sending remittances to
Cambodia; (ii) the significance of the remittances as a household income
source; (iii) the significance of the remittances in terms of their contribution
to socio-economic outcomes related to nutrition, healthcare, and education.

Key informant interviews were conducted with the commune chiefs in
both Reap and Roka, as well as two officials from the Ministry of Labour and
Vocational Training (MoLVT). In-depth interviews were also conducted with
three Cambodian migrant workers currently working in different sectors in
South Korea. In addition, 69 participants were sampled to participate in a
guantitative survey, based on a research design with a precision level of 9%,
using the below formula (Yamane, 1967). They were contacted directly and
indirectly from the two study areas based on snowball sampling.

This study also draws from a variety of grey literature resources,
including journal articles, books, working papers, newspapers and the

bulletins of various organizations such as the United Nations, the
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International Organization of Migration (IOM), and the International Labour
Organization (ILO). Several official statements, reports and commentaries
from the MoLVT in Cambodia and the Ministry of Education and Labor
(MoEL) in South Korea were also used. Primary data was collected in the
study areas using a reconnaissance survey, household surveys, as well as key

informant and in-depth interviews based on a semi-structured questionnaire.

N n = Sample size

1+N (e)? N = Total population

e = level of precision
The study is primarily quantitative in approach. Quantitative data is
substantiated by comparing the average number of household members
with a national mean, to determine the average duration of stay of labour
migrants in South Korea, as well as the timing and value of remittances
received using a T-test. Chi-squared analysis was applied using categorical
data to explore the significance of the relationship between push factors to
send family members to South Korea and the impact on the livelihoods of
the rural households surveyed. A weight averaged index (WAI) was used to
evaluate the level of importance that households place on remittances and
their impact on livelihoods on a five-point scale. Qualitative methods were
used to support these results and explain trends in the use of the

remittances by rural household in the study area.

Results and Findings
The employment of Cambodian labour migrant workers in South
Korea
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Cambodian labour migrants are generally recruited to work in South
Korea using a government-to-government recruitment process, under an
employment permit system. The South Korean MoEL and the Cambodian
MoLVT work together closely to coordinate the recruitment process and
select qualified Cambodians to fill labour shortages in South Korea.
Candidates are required to submit an application for employment to the
MoLVT and pass a Korean language test. Successful candidates are selected
by companies in South Korea before receiving permission to legally migrate
for work. Migrant labour regulations in South Korea restrict Cambodian
migrant workers to a maximum of two terms. Each term is four years and ten
months in duration. Migrant workers who demonstrate strong performance
in their roles, and do not change their employer are rehired. They can
continue their employment for a second term without retaking a language
examination.

The in-depth interviews revealed that Cambodian migrant workers are
provided with work permits and temporary residence cards on arrival in
South Korea. The cards are used to record changes to the address and
employer of each migrant worker. Generally, if workers periodically change
their workplace during their first term, it is more difficult to access a second
employment permit. Workers with multiple jobs in their first term are also
viewed unfavorably. Employees are required to demonstrate diligence and
loyalty to employers.

The survey accessed households who had at least one member

immigrate to South Korea between 2005 and 2017 (Table 1). Households in
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Roka began sending family members to attend training for employment in
South Korea in 2005, before receiving employment eligibility. It was the first
commune in Prey Veng to send Cambodian workers. As a result, the income
accessed and experience with the labour migration program tends to be
more positive than for migrant workers from Reap commune. The commune
chief in Reap explained that villagers in his commune began migrating to
South Korea after observing the positive experience of workers from Roka,
where many households accessed benefits from the high incomes on offer in
South Korea.

Each commune chief described a notable increase in the labour migration
to South Korea starting in 2007 when a Memorandum of Understanding
(MOU) on migration exchange and other regulations were agreed to by each
national government. The trend declined temporarily in 2011 due to
increased competition for employment in South Korea, before a second peak
was reached in 2014 when the demand for 3D (dirty, dangerous and difficult)
jobs increased. The number of households sending workers to South Korea
from each commune gradually declined from that point up until 2017 (
Figure 2).

The survey also found that young Cambodians migrate to South Korea
because of the type of job opportunities available. They are not motivated to
work in the traditional agricultural roles that are prevalent in Reap and Roka,
where 98.73% and 93.23% of people who are employed, work as farmers
(MoP, 2010). Young migrants tend to more highly paid work abroad in the

industrial and service sectors.
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Figure 2. Trends in Cambodian labour migration to South Korea between
2005 and 2017 from Roka and Reap Communes, Prey Veng Province
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Cambodian migrant workers were also found to stay in South Korea for
an average period of 44.7 months or 3.73 years. A T-test revealed no
significant difference in the duration of stay between each commune (Table
2).

Table 2. Duration of stay of Cambodian labour migrant workers in South
Korea

Attributes Reap Roka Overall
(n=31) (n=38) (n=69)

Mean (month) 40.3 48.3 44.7

STD (month) 18.7 29.1 25.1

Notes: T-test results for the duration of stay of labour migrants between the
two study areas (P=0.186)

Figure 3 shows that 81.2 % of the Cambodian workers changed their
employment sector upon migrating. This is associated with the high demand

for high demand labour-intensive industries. The most prominent of these
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were found to be the agricultural (33.3%) and manufacturing (47.8%)
sectors. Regardless of the type of job, many young Cambodians opt to give
up studying and other small business opportunities at home communities to
access higher-paying jobs in South Korea (Table 3).

Many reasons were identified as to why Cambodian workers decided to
become labour migrants in South Korea (Table 4). The most significant pull-
push factors were found to be higher salaries (98.6%), a lack of local jobs
(72.5%), and poverty (60.9 %). Almost 77% of the population in Pea Reang
District are farmers, with an average income of around 172 USD per month
in 2016 (Provincial Planning Office, 2016). In comparison, migrant workers
receive an average monthly salary of 1,573,770 WON (1,452 USD).

Figure 3. Trends in the employment of Cambodian migrant workers
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Other factors included following friends (39.1%), debt settlement
(21.7%), modernization (21.7%), and skills improvement (18.8%). More
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household in Reap (32.3%) than Roka (21.7%) were driven to migrate to pay
off the debts, with the difference largely due to the cost of migration. Peer
pressure was also influential, with, 32.3% of the migrant workers from Reap
and 44.7% from Roka driven by this factor, following friends who had already
accessed high salaries. Workers motivated to improve their skills (18.8%)
may have been misguided as most industries in South Korea are based upon
assembly systems that do not require high skill levels.
Trends in the transfer and expenditure of remittances

The remittances transferred by Cambodian migrant workers in South
Korea to Cambodia were shown to have steadily increased over the last nine
years (2007-2016), dependent on the types of employment accessed and the
number of working hours. The survey indicates that the average annual
remittances across both communes were around 7,000 USD, with
households in Roka (7,612.5 USD) sending larger annual remittances than
those from Reap (6,260.5 USD) per year. Yet, a T-test shows that this
difference is not statistically significant (P=0.086). Among the respondents,
27.5% received more than 9000 USD annually. Around 20% of the
households received a remittance of between 3,001 and 5,000 USD, or 7,001
to 9,000 USD, respectively. Further, 17.4% of received between 5,001 and
7,000 USD, while 14.5% received more than 1,000 but less than 3,000 USD
(Table 5).

Households received remittances via three main channels including
banks, friends, and brokers. Around one-third of surveyed households

accessed remittances via informal brokers (31.6% in Roka and 35.5% in
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Reap). Only 15.9% of households (13.2% in Roka and 19.4% in Reap)
obtained the remittances through the friends of migrant workers who had
visited family members abroad. This was shown to be a less popular strategy
due to the frequency of visits and the cost of airfares.

Table 5. Amount of remittances transferred by Cambodian migrant workers

Attributes Reap Roka Overall
(n=31) (n=38) (n=69)
1001-3000 16.1 13.2 14.5
3001-5000 22.6 18.4 20.3
5001-7000 19.4 15.8 17.4
7001-9000 25.8 15.8 20.3
9001 and above 16.1 36.8 27.5
Average 6260.5 7612.5 7005.1

Most workers (88.4%) sent remittances via bank transfers (90.3% in Reap
and 86.8% in Roka) with families preferring the services of Cambodian-based
banks, such as Acleda, KB Kookmin, and the Wing International Money
Transfer (IMT) due to the cost, reliability, and speed of the transfers. One
migrant worker explained that he transferred a portion of his monthly salary
via Hana Bank at 7 USD per transaction for any amount below 10,000 USD.
This could be withdrawn at any Acleda branch in Cambodia within three
hours of deposit at an additional cost of 10 USD (Table 6).

Remittances were shown to have positively contributed to household
livelihoods, with remittances used for their daily food consumption (100%),
health care (73.9%), home renovations (71%), education (55.1%), and

property purchases (46.4 %). Some households spent remittances on social
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events (36.2%), debt repayments (34.8%), and the development of small
businesses (26.1%) (Table 7).

Table 6. Means of transferring remittances of Cambodian migrant workers in
South Korea

Attributes Reap Roka Overall
(n=31) (n=38) (n=69)
f % f % f %
Cambodia-based banks 28 90.3 33 86.8 61 88.4
Friends visiting 6 19.4 5 132 11 15.9
Cambodia
Brokers (informal 11 355 12 316 23 33.3
channels)

A significant proportion of the remittances was allocated to daily food
consumption. Many households also used the remittances to renovate
housing, including the repair of walls, roofs and floors; repainting walls; or
buying wooden furniture. Households in Roka were more likely to spend
their remittance on home renovation (78.9%) than healthcare (71.1%), while
in Reap the remittance was more likely to be spent on healthcare (77.4%)
than home renovation (61.3%).

A more moderate share of the remittances was used to pay off the debts
to banks, brokers, or microfinance organizations to attend the Korean
language classes or pay other fees related to the processing of travel
documents, living expenses in Phnom Penh, health check-ups, airfare and
other expenses in preparation for migration to South Korea. Roughly one-
third of households were found to have borrowed money to cover these

expenses. Over half of households in both Reap (51.6%) and Roka 57.9 %
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invested part of the remittance on their children’s education. Around 26.1%
(22.6% in Reap and 28.9% in Roka) of households invested their remittances
in-home businesses, or another short-, medium-, and long-term investments.
A moderate proportion of remittances was also used for social and cultural
events, such as wedding receptions, parties, funerals, or other religious and
animistic ceremonies such as Pchum Ben, Bon Pka, and Katen.

Table 7. Remittance expenditure in Reap and Roka commune

Attributes Reap Roka Overall
(n=31) (n=38) (n=69)
f % f % f %
Daily food 31 100.0 38 1000 69  100.0
consumption
Education for children 16 51.6 22 579 38 55.1
Healthcare 24 77.4 27 71.1 51 73.9
Investments 7 226 11 28.9 18 26.1
Debt payments 14 45.2 10 26.3 24 34.8
Buying property 19 61.3 13 34.2 32 46.4
Home renovations 19 61.3 30 78.9 49 71.0
Social events 13 419 12 31.6 25 36.2

Working in South Korea was generally believed to be a strategy that
could lead migrant workers and their families to become well off. Thus,
seeking opportunities to migrate for work in South Korea has become a
common ambition among young members of rural households in Cambodia.
Table 6 presents the results of a Chi-squared test used to identify whether a
correlation exists between the decision of the households to send a member

to migrate for work in South Korea and a positive impact on living conditions
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(Table 8). No significant correlation was found between these two factors (P-
value=0.386).

Table 8. Relationship between Cambodian rural household’s preference to
continue sending household members to work in South Korea and effect on
their living conditions

Attributes Preference to continue X2 P-value
sending family members to
South Korea

Yes No Overall

Effect on Yes 42 18 60 0.752 0.386
households' living

. No 5 4 9
conditions

Overall 47 22 69

Perceived changes in household livelihoods and well-being

Households in Reap and Roka were found to hold different perceptions
about their livelihoods and well-being before and after a member of the
family had migrated to work in South Korea. A five-point WAI was used to
measure the level of household satisfaction with these changes. The WAI
used ten indicators related to living standards, education, healthcare, family
happiness, investments, social participation, social status, housing
conditions, lifestyle, and property ownership.

Further, a T-test was used to show that five indicators, including living
standards, education, investment opportunities, housing conditions, and the
lifestyles of surveyed households were significantly different between each
case study commune. Livelihoods were shown to have improved as a result

of labour migration to South Korea for 76% and 82% of households in Reap
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and Roka, respectively. Households in Roka were highly satisfied with
changes in their housing conditions (76%), education (65%), lifestyle (56%),
and the level of household investments (47%). In Reap, however, households
were only moderately satisfied with education (50%) and lifestyle (46%)
factors, and less than satisfied with their level of household investments
(34%) (Table 9).

Table 9. Perceived changes in household livelihoods and well-being in Reap
and Roka

Attributes Reap Roka Overall P-value
(n=31) (n=38) (n=69)

WAI OA WAI OA WAI OA

Living standards 0.76 H 0.82 VH 0.79 H 0.006**
Education 0.50 M 0.65 H 0.58 M 0.015**
Healthcare 0.71 H 0.77 H 0.74 H 0.076
Family happiness 0.71 H 0.77 H 0.74 H 0.059
Investment 0.34 L 047 M 0.41 M 0.026*
opportunities

Social participation 0.58 M 0.62 H 0.60 M 0.359
Social status 0.65 H 0.69 H 0.67 H 0.084
Property ownership 0.61 H 0.66 H 0.64 H 0.08
Housing conditions  0.70 H 0.76 H 0.73 H 0.024*
Lifestyle 0.46 M 0.56 M 0.52 M 0.006**

Note: WAI= Weight Averaged Index measured on a five-point scale [Very Low (VL)
=0.00-0.20, Low (L) =0.21-0.40, Moderate (M) =0.41-0.60, High (H) =0.61-0.80, Very
High (VH) = 0.81-1.00]; OA= Overall Assessment; *Significance at the 0.05 level;
**Significance at the 0.02 level.

Discussion
Divergence of trends in the transfer of remittances by commune
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It is estimated that more than one million Cambodian migrant workers
were residing outside Cambodia in 2017 (WB, 2017), among whom 5,967
Cambodians were legal or documented labour migrants in South Korea
(MoLVT, 2017). The majority of legal migrants in South Korea work in four in-
demand sectors including manufacturing, agriculture, construction, and
fishery (see Appendix 1). Since 2010, the Cambodian workers in South Korea
in these four sectors are reported to have collectively remitted close to 4
million USD (WB, 2016). This amount increased substantially from 3 million
USD in 2010 to 8 million USD in 2015, before declining to 5 million USD in
2016. These figures may be contrasted with those from the Cambodian
Embassy in South Korea, who reported that USS500 million was remitted by
Cambodian labour migrant workers in South Korea in 2016 (Long Dimanch
2016; cited in Hang 2017).

This difference may be explained by three factors. First, the World Bank
only tracked the periodic transfer of remittances by formal channels, such as
international banks. However, 90.3% of migrants from Reap and 86.8% of
migrants from Roka preferred to use Cambodia-based banks, such as Acleda,
linking to Hana Bank through the Payone Program, Canadia Bank, and Wing-
IMT. This was largely owing to lower transaction fees than international
banking services, such as Western Union. Second, interviews reveal that
some labour migrants found multiple jobs in South Korea to increase their
income. One interviewee revealed that he worked in one officially registered
full-time position, alongside another at night, without any formal

registration. Another interviewee revealed that apart from a registered full-
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time job, he also worked as a broker, helping other Cambodian labour
migrants transfer remittances to Cambodia.

Third, a large proportion of the remittances were transferred by
Cambodian migrant workers via other informal channels, such as friends and
brokers. Despite their proficiency in Korean language, some migrant workers
remained unfamiliar with formal banking services and technology, preferring
to save their income and transfer it later via friends or brokers. One
interviewee revealed that she was concerned about her level of computer
literacy and language skills, preferring to send remittances to Reap commune
through other workers in her factory. On average, 49.2% of the households
sent remittances with friends who either did not charge a fee or only asked
for a small payment for each transaction. The remittances of illegal labour
migrant in South Korea are not able to be traced. It is estimated that
between 3,000 and 4,000 Cambodians are residing illegally and working
illegally in South Korea after overstaying their visa. These workers rely

heavily on informal channels to transfer remittances

The causes of different socioeconomic outcomes in each study

area
Rural households in Roka (7,613 USD per annum) were found to

disproportionally benefit from labour migrations compared to those in Reap
(6,261 USD per annum). While this difference is considered to be marginal, it
may be attributed to four main factors. First, labour migrants from Roka
tended to work for a longer duration in South Korea. Thus, they were able to

access higher salaries due to their skill and experience developed over time.
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Second, a correlation between the value of the remittances transferred and
the frequency of communication with the household. In Roka, households
were found to be in frequent contacted with family members in South Korea.
They often discussed issues about finances and living conditions. For
instance, one householder in Roka commune explained:
“My daughter moved to work in South Korea four years ago. | have
maintained frequent contact with her via Facebook nearly every night.
Since our family is large, we need some additional income to meet our
household needs. When we talk, she sends us money and asks us to

inform her if we need more.”

Third, the average number of household members in the study area is 5.5
people. This is markedly higher than the national average of 4.6 people
(MoP, 2010). It was found that 15.8 % of households in Roka comprised
between 7 and 9 members, compared to 25.8 % of households in Reap (see
Appendix 2). This means that households in Reap shoulder a significant
burden in terms of food consumption, health care, and education. A greater
number of children in a household tends to result in a decline in the number
of household members who participate in the labour force, particularly for
women, thus, a decline in household income. Large households also save less
and invest less in the education of their children. This perpetuates income
inequalities as education is positively associated with higher income. Fourth,
the number of families affected by unemployment, divorce, or the death of a
household head is relatively higher in Reap. These households depend more

heavily on immediate household members, who are not able to support their
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extended family. There are a greater proportion of household members in
Reap who are either unemployed or self-employed or who are aging and

cannot undertake labor-intensive work in factories.

The negative impact of remittances on household livelihoods

and well-being
Three major implications have been identified from the findings

presented in this paper. First, at the end of their period of employment in
South Korea, migrant workers are required to return to Cambodia. Often,
they have not acquired knowledge or skills that are transferable and find it
hard to access employment beyond the minimum monthly wage in
Cambodia of around 190 USD per month. This is vastly different from what
they would receive in South Korea and is highly demotivating particularly for
those who value ‘materialism’. Second, a large proportion of remittances to
households in Cambodia tend to be investments in home renovations that
may be considered a liability; rather than an asset that may generate
medium- or long-term profits, due to required expenditure on electricity,
water, and maintenance.

Third, around half of the households in the two study areas overlooked
the importance of long-term investments in the education of their children.
This has tended to result in an ongoing intergenerational cycle of poverty, as
education is positively linked to higher incomes. This is compounded by the
presence of elders aged over 40, who nominally had poor access to
education due to being born during or before the Khmer Rouge period

between 1975 and 1979. During this time, schools and pagodas where basic
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education was provided were completely shut down by the radical anti-
intellectual regime. During the 1980s, the quality of education, particularly in
rural areas was highly constrained. Most elders in the household that were
surveyed did not receive a primary education.

In summary, the theoretical framework built on the pessimistic
perspective of international migration adapted from Birks & Sinclair (1979) is
a valid representation of the transfer remittances by Cambodian migrant
workers in South Korea. They may be viewed as an unreliable source of
household income. This is because remittances are primarily used for daily
food consumption, home renovations, and other liabilities, rather than
investments in assets such as home businesses. Households tend to become
dependent on remittances as a significant source of household income that
cannot be sustained.

Conclusion

The number of documented Cambodian labour migrant workers in South
Korea increased from 468 in 2005 to 5,967 in 2017, representing an increase
of 784.3%. This trend was replicated in the case study areas selected in this
paper. Key motivating factors to migrate to South Korea include accessing
more highly-paid employment, a lack of local jobs, and the experience of
poverty. Other underlying factors include debt, modernization, peer
pressure, skills improvement, materialism, as well as cultural experiences.

On average, Cambodian labour migrant workers in South Korea can earn
1,500 USD per month. Between 2007 and 2016, migrant workers in the case
study areas remitted roughly 7,000 USD to Cambodia annually (7,612.5 USD
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in Roka and 6,260.5 USD in Reap). This represents an 18% difference
between each commune. Households in each commune obtained
remittances via banking or financial services, friends, and/or informal
brokers. The vast majority preferred to use Cambodia-based, rather than
international banking services for these transfers. Almost one-third of the
labour migrants surveyed in this study opted for less costly informal
transaction services, such as brokers, friends, or colleagues.

The households in the case study used the remittances for their daily
food expenses, healthcare, home renovations, education, property
ownership, social events, debt settlement, and the development of small
businesses. Food and health care expenses represent the most significant
use of this income, followed by home renovations and education. Property
ownership, higher-interest debt repayments and social or religious events,
such as weddings and Buddhist ceremonies also accounted for a large share
of the remittances.

Despite similar trends in the amount of remittances sent from South
Korea to Cambodia, the two case study communes were impacted
differently. Roka experienced better livelihood and well-being outcomes for
four main reasons. First, household members from Roka migrated to South
Korea for a longer period and thus were able to transfer a greater amount of
remittances to improve the livelihoods of their households in Cambodia.
Second, closer and more frequent levels of communication were maintained
between migrant workers and their families, which is validated by the

survey. Third, the size of households in each commune was different. In
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comparison to Roka, Reap had a larger number of members per household
and thus, had a greater proportion of burdens to support with the
remittances sent. Finally, unemployment, divorce and single-headed
households are more prevalent in Reap.

While remittances have contributed to the overall socio-economic
development of rural communities in Cambodia over the past nine years,
many households have not utilized them to invest in assets, preferring
expenditure on home decoration and materialist tendencies. Thus, it is
concluded that remittances are an artificial and temporary source of
improvement in household livelihoods and remain an unreliable and
unstable source of income. The families of labour migrants should be
encouraged to invest more in the education of children, skills improvement
and investment in small businesses. Otherwise, a perpetual dependency on
these external revenues and a continuing cycle of poverty is likely to prevail.
Author biographies

CHAN Sokunthea currently works at Cambodia-Japan Cooperation Center
(CICC). She obtained a Bachelor’s Degree in International Studies (Hons) in
2012 and a Master’s Degree in Development Studies in 2019 from the Royal
University of Phnom Penh. She worked for the Japan International
Cooperation Agency (JICA) from 2013 to 2015 and served as a Project
Coordinator at Japan International Cooperation System between 2015 and
2019.

LAK Chansok is a Lecturer at the Department of International Studies, the

Royal University of Phnom Penh (RUPP). He is also a researcher at

58



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Democracy Promotion Center of the Ritsumeikan Asia Pacific University
(APU) in Japan where he obtained a Master of Asia Pacific Studies
(International Relations) and is also affiliated with the Asian Vision Institute
(AVI), and the Cambodia 21st-Century Maritime Silk Road Research Center.
He received a Bachelor Degree in International Studies (Hons.) from the
Royal University of Phnom Penh and a Bachelor of Law from the University of
Cambodia in 2012. He is an Australia Award Alumni of the University of

Queensland and a current PhD candidate.
References

Agcaoili, L. (2017, February 16). Remittances rise 5% in 2016, hit record
526.9B. Retrieved from http://www.philstar.com/busines s/2017/02/16/

1672562 /remittances-rise-5-2016-hit-record-26.9-b.

Bhagat, R. B., Keshri, K., & Ali, I. (2013). Emigration and flow of remittances in
India. Migration and Development, 2(1), 93-105.

Birks, J.S. & Sinclair, A. C. (1979). Migration and development: The changing
perspective of poor Arab countries. Journal of International Affairs, 33(2),
285-3009.

Castles, S., Miller, J. M., & Ammendola, G. (2005). The age of migration:
International population movements in the modern world. Journal of the
National Committee on American Foreign Policy, 27(6), 537-542.

Cuecuecha, A., & Adams, H. R. (2016). Remittances, household investment
and poverty in Indonesia. Journal of Finance and Economics, 04(03), 12-

31.

59


http://www.philstar.com/busines%20s/2017/02/16/

Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

de Haas, H. (2006). Migration, remittances and regional development in
Southern Morocco. Geo-forum, 37, 565-580.

de Haas, H. (2007). Remittances, migration, and social development: A
conceptual review of the literature. UNRISD, 34.

Gupta, S., Pattillo, A. C., & Wagh, S. (2009). Effect of remittances on poverty
and financial development in Sub-Saharan Africa. World Development,
37(1), 104-115.

Hang, S. (2017, January 12). Cambodians remit millions from South Korea.

Retrieved from https://www.cambodiadaily.com/business/Cambodia ns-

remit-millions-from-s-korea-123302/.

Derks, A. (2011). The politics and profits of “labour export”. In Un, K., &
Hughes (Eds.), Cambodia’s economic transformation (pp.182-198).
Denmark: Nias Press.

International Organization of Migration [IOM]. (2009). IOM and remittances.
Report of International Organization for Migration.

International Organization of Migration [IOM]. (2010). World migration
report 2010: The future of migration: Building capacities for change.
Geneva: IOM.

Jha, S., Sugiyarto, G., & Vargas-Silva, C. (2010). The global crisis and the
impact on remittances to developing Asia. Global Economic Review, 39,
59-82.

Kun, M. (2012, July 10). Migrants to Korea jump. Retrieved from http://www

.phnompenhpost.com/business/migrants-korea-jump.

60


http://www.cambodiadaily.com/business/

Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Maltoni, B. (2007). Migration in Cambodia: Internal vs. external flows. Paper
presented at 8th ARPMN Conference on Migration, Development and
Poverty Reduction in China.

Maza, C. (2017, February 13). Legal immigration has a downside, too: report.

Retrieved fromhttp://www.phnompenhpost.com/national/legal-immigra

tion-has-downside-too-report.

Ministry of Labour and Vocational Training [MoLVT]. (2016). The mid-2016
assessment of the implementation of the national strategic development
plan 2014-2018 in the field of labour and vocational training. MoLVT
Report.

Ministry of Labour and Vocational Training [MoLVT]. (2017). Work
accomplishment 2017 and work implementation 2018 of the national
strategic development plan in the field of labour and vocational training:
2014-2018. MoLVT Report.

Ministry of Planning [MoP]. (2010). District/Khan profile: Pea Reang.

Retrieved from http://db.ncdd.gov.kh/cdbonline/home/index.castle.

Organization for Economic Cooperation and Development [OECD]. (2006).
International migrant remittances and their role in development.
International Migration Outlook: SOPEMI 2006 Edition, 139-161.

Provincial Planning Office. (2016). 2016 Report on social and economic
situation in Prey Veng Province. Prey Veng: Planning Office.

Ratha, D. (2007). Leveraging remittances for development. Washington D.C.:

Migration Policy Institute of World Bank.

61


http://www.phnompenhpost.com/national/legal-immigra%20tion-has-downside-too-report
http://www.phnompenhpost.com/national/legal-immigra%20tion-has-downside-too-report
http://db.ncdd.gov.kh/cdbonline/home/index.castle

Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Ratha, D., Plaza, S., Wyss, H., De, S., Schuettler, K., & Yi, S. (2016, October 6).
Trends in remittances, 2016: A new normal of slow growth. Retrieved
from https://blogs. worldbank.org/peoplemove/trends-remittances-
2016-new-normal-slow-growth.

Sok, S. (2016). Remittances transferred from Asian Americans to the origin
country: A case study among Cambodian Americans. Migration and
Development, 1-14.

Sor, C. (2015, October 9). Bank data show remittances rising. Retrieved from

http://www.phnompenhpost.com/business/bank-data-show-remittance-

flows-rising.
Sorn, S. (2015, August 17). Migrant workers to South Korea sees uptick.

Retrieved from http://www.phnompenhpost.com/business/migrantwork

ers-s-korea-sees-uptick.

Tumbe, C. (2012). Migration persistence across twentieth century India.
Migration and Development, 1(1), 87-112.

United Nations Development Programme [UNDP]. (2011). Remittances.
Towards human resilience: Sustaining MDG progress in an age of
economic uncertainty, 4, 124-143,

United Nations Development Programme [UNDP]. (2017, June 16).
Remittances. Retrieved fromhttp://www.kh.undp.org/content/cambod
ia/en/home/presscenter/articles/ 2017/06/16/does-16-june-ring-a-bell-
.html.

United Nations (2016a). International Migration Report 2015: Highlight. US:

The United Nations.

62


http://www.phnompenhpost.com/business/bank-data-show-remittance-flows-rising
http://www.phnompenhpost.com/business/bank-data-show-remittance-flows-rising
http://www.phnompenhpost.com/business/migrantwork%20ers-s-korea-sees-uptick
http://www.phnompenhpost.com/business/migrantwork%20ers-s-korea-sees-uptick

Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

United Nations [UN]. (2016b, January 12). 244 million international migrants
living abroad worldwide, new UN statistics reveal. Retrieved from

http://www.un.org/sustainabledevelopment/blog/2016/01/244-millioni

nternational-migrants-living-abroad-worldwide-new-un-statistics-reveal/

United Nations [UN]. (2019). International Migration: Report. Retrieved from

https://www.un.org/en/development/desa/population/migration/public

ations/migrationreport/docs/InternationalMigration2019 Report.pdf.

United Nations [UN]. (2020). World Migration Report 2020. Retrieved from

https://www.un.org/sites/un2.un.org/files/wmr 2020.pdf.

World Bank [WB]. (2007). The Migration and Remittances Factbook 2007.
Washington, DC: World Bank.

World Bank [WB]. (2014). Migration and remittances: Recent developments
and outlooks. Washington, DC: The World Bank.

World Bank [WB]. (2016). Migration and remittances Fact Book 2016 (3rd
ed.). Germany: The World Bank.

World Bank [WB]. (2017, November 16). Bilateral remittance matrix 2017.

Retrieved from http://www.worldbank.org/en/topic/migrationremittanc

esdiasporaissues/brief/migration-remittances-data.

World Bank [WB]. (2019). Leveraging economic migration for development: A

briefing for the World Bank board. Retrieved from http://documentsl.

worldbank.org/curated/en/167041564497155991/pdf/Leveraging-Econo

mic-Migration-for-Development-A-Briefing-for-the-WorldBankBoard.pdf

World Bank [WB]. (2020). Migration and development brief 32: COVID-19

crisis through a migration lens, April 2020. Washington, DC: World Bank.

63


http://www.un.org/sustainabledevelopment/blog/2016/01/244-millioni%20nternational-migrants-living-abroad-worldwide-new-un-statistics-reveal/
http://www.un.org/sustainabledevelopment/blog/2016/01/244-millioni%20nternational-migrants-living-abroad-worldwide-new-un-statistics-reveal/
https://www.un.org/en/development/desa/population/migration/publications/migrationreport/docs/InternationalMigration2019_Report.pdf
https://www.un.org/en/development/desa/population/migration/publications/migrationreport/docs/InternationalMigration2019_Report.pdf
https://www.un.org/sites/un2.un.org/files/wmr_2020.pdf
http://www.worldbank.org/en/topic/migrationremittanc%20esdiasporaissues/brief/migration-remittances-data
http://www.worldbank.org/en/topic/migrationremittanc%20esdiasporaissues/brief/migration-remittances-data

Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors

© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Yamane, T. (1967). Statistics: An introductory analysis (2" ed.). New York:

Harper and Row.

64



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Appendix
Table 1. Demographic Information of Respondents in Reap and Roka
Attributes Reap Roka Overall
(n=31) (n=38) (n=69)
Age group (%)
30 and below 16.1 7.9 11.6
31-40 12.9 10.5 11.6
41-50 19.4 21.1 20.3
51 and above 51.6 60.5 56.5
Average (years) 47.7 51.8 49.9
Educational Level (%)
llliterate 3.2 2.6 2.9
Primary level 32.3 39.5 36.2
Lower secondary level 41.9 36.8 39.1
Upper secondary level 22.6 21.1 21.7
Average (Grade) 7.3 6.7 7.0
Household members (%)
3 and below 0.0 5.3 2.9
4-6 74.2 76.3 75.4
7-9 25.8 15.8 20.3
10 and above 0.0 2.6 1.4
Average (people) 5.8 53 5510
Marital Status (%)
Single 0.0 2.6 1.4
Married 90.3 86.8 88.4
Divorced 3.2 0.0 1.4
Widow 6.5 10.5 8.7

Note: Significant P Values are shown in bold font.
ISignificant at 0.000%; ? National household size of 4.6 persons
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Table 3. Number of Cambodian labour migrant workers in South Korea in
sectors

Sector 2014° 2015° 2016¢ 2017¢
Manufacturing 4,371 4,309 4,737 2,730
Agriculture 2,635 2,633 1,960 2,677
Fishery 8 4 0 0
Construction 657 886 674 560
Overall 7,671 7,832 7,371 5,967

Sources: "Ministry of Labour and Vocational Training, 2016; “Ministry of
Labour and Vocational Training, 2017

Note: The data on the number of Cambodian migrant workers above were
selectively compiled based on three documents: one policy and two annual
reports of the Cambodian Ministry of Labour and Vocational Training.

Table 4. Drivers of Cambodian labour migration to South Korea

Attributes Reap Roka Overall
(n=31) (n=38) (n=6)

f % f % f %
Poverty 26 839 16 421 42 60.9
Lack of local jobs 19 61.3 31 81.6 50 72.5
Debt settlement 10 323 5 13.2 15 21.7
Good salary 31 100.0 37 97.4 68 98.6
Materialism 1 32 2 53 3 4.3
Modernization 5 16.1 10 26.3 15 21.7
Skills improvement 7 226 6 15.8 13 18.8
Cultural influences 1 32 1 26 2 2.9
Following friends 10 323 17 44.7 27 39.1
Other reasons 0 00 1 26 1 1.4
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Abstract

In 2004, the Public Financing Reform Plan of the Royal Government of
Cambodia was released. It comprised four phases, including the launch
of the financing policy for public universities developed by the Ministry
of Education, Youth and Sport. This study focuses on the three criteria
used for implementing program budgets in public higher education
institutions: transparency, accountability, and stakeholder
engagement, which are implemented through twelve sub-programs. It
demonstrates that the transparency and accountability of budgets are
still limited, evidenced by the lack of responsiveness to budget
allocations outlined in the action plans of relevant departments within
higher education institutions. While financial information is widely
disseminated, the participation of stakeholders in research activities is
constrained as decisions about program budgets tend to be made only
by the senior management, while other stakeholders are required to
accept allocated budgets for implementing their action plans.

Keywords: transparency, accountability, stakeholder engagement,
public universities
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Abstract

Previous acoustic studies of the Khmer Language (Henderson 1952,
Thomas & Wanna 1987-88, Ratree 1998, Woznica 2009, Kirby 2014) do
not concentrate on the Phnom Penh dialect (hereafter PP dialect) as
the canonical form of Khmer. This study concentrates on describing
standard Khmer vowel distinction in the specific context of the PP
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dialect. Although there is no clear-cut definition of "Standard Khmer",
the notion of "speaking clearly" (Suntwged/nijisj cbah/) may help us to
define standard Khmer dialect. This study reports the results of an
acoustic-phonetic analysis of the PP dialect. The study finds that all PP
Khmer vowels presented phonemically and phonetically in the
standard Khmer vowel system.

Keywords: standard Khmer, vowel system, duration, frequency,
acoustics, Phnom Penh dialect

Introduction

Khmer, the official language of the Kingdom of Cambodia, is one of the
Mon-Khmer subgroups of the Austroasiatic Language family (Schmidt, 1905;
Henderson, 1952; Huffman, 1967; Diffloth, 1992). One dialectal variety, Surin
Khmer, is spoken by around 1.3 million ethnic Khmer people in the north-
eastern and eastern provinces of Thailand. More than one million people of
the Khmer ethnic group in the Mekong delta region of southern Vietnam
(Minegishi, 2006) speak another variety called Lower Khmer. Linguists have
well studied the Khmer has spoken in the northern and southern parts of the
Central Khmer (e.g., Suwilai, 1995; Smalley, 1964; Jenner, 1976; Tran Van,
1974; Dhanan and Chartchai, 1978; Hoang Thi, 1986; Thomas, Dorothy, 1987;
Phunsap, 1984; Cummings & Thomas, David, 1984; Thomas D., 1976;
Pornpen, 1989; Ratree, 1998; Wichitkhachee, 1996; Thach, 1999; Ratree &
Jongman, 2005; Kirby, 2013). Central Khmer, however, is less well known.
Information about the Central Khmer dialect mainly comes from a studies,
such as Aymonier (1874-77); Earst Kuhn (1889); Finot (1902); Maspero
(1915); Martini (1946); Henderson (1952); Gorgoniyev (1966); Huffman
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(1967); Ehrman (1972); Pinnow (1979); Headley (1977); Sakamoto (2005);
Filippi & Hiep (2009) and Haiman (2011). While Khmer dialects in Vietnam
and Thailand are relatively well studied, only minimal information is
gathered about the Khmer dialect spoken in Phnom Penh, especially in the
instrumental phonetic analysis. The studies of Khmer phonemic structure,
vowels, and consonants mostly describe the Khmer language in the manner
in which it was spoken a long time ago. The current manner of the Khmer
language needs to be documented, especially the Khmer vowel system.

The recognized standard version of a language is generally based on a
given dialect and can be defined concerning the contexts in which it will be
used: media, education, and administration. Nowadays, 'Standard Khmer'
could be more or less assimilated to the Phnom Penh dialect. It is
nevertheless not identical to the Phnom Penh dialect (hereafter PP dialect),
as speech in Phnom Penh displays several features that are very often seen
as differing from Standard Khmer. Moreover, due to modern Cambodian
history, most people living in Phnom Penh nowadays come from the
countryside (Filippi, 2009). Available descriptive documents describing the
Khmer language are published at the French protectorate and later, until
1975. Nothing significant has been written since that time, mainly due to the
political turmoil that has characterized Cambodian political life. The
descriptions that we have at our disposal rely on two things: 1) the
informants (chosen by the linguist). Most of the time, and contrary to the
current leading trends in linguistics, the descriptions generally rely on only a

minimal number of informants - very often, there is only one informant.
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Variation has not yet become part of linguistic research, 2) the nature of
phonetics theory at the time of the description. The descriptions, or as far as
those particular studies are concerned, a transcription is very often highly
dependent on the stage of advancement of phonetic theory. Several
linguistic descriptions exist dating back to the French Protectorate (1863 -
1953) and Sangkum Reastr Niyum (1955 - 1970). These varying descriptions
might not be good sources for determining standard Khmer pronunciation,
but they may help us understand what kind of speech is acknowledged as
valuable at that time. Studies from Finot (1902) and Maspéro (1915) are, of
course, full of exciting information, but they are mute as far as any
localization is concerned, and they do not consider that one Khmer variety
could be preferred over another one. Martini's description (1946) is the first
to mention the local source of its description, Phnom Penh. The choice to
focus on the Phnom Penh dialect is not based on any evaluation that it was
more prestigious than any other was. However, as Martini explains: "As a
base for our description, we selected the Phnom Penh dialect. It stands in
between Battambang, which is linguistically more conservative and the
diphthongization of Cochin-china"(Martini, 1946).

Many authors have proposed vaguely distinct analyses of the PP Khmer
vowel system. This vowel system may be in fragment in the view of the fact
that the full degree of variation in pronunciation between individual
speakers (Martini 1946, Henderson 1952, Pinnow 1980), even within a
dialectal region (Earst Kunh 1889, Noss, 1968, Huffman 1968, Sakamoto
1977, Minegishi 1986, Ratree 1998, Filippi & Hiep 2009). The PP Khmer vowel
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system is undoubtedly one of the most autochthonous because of its
richness and complexity (Martini, 1946). The phonological opposition of the
a-series and b-series, inherent vowels /o:/ and /2:/, and first register and
second register are the characteristics of the PP Khmer vowel system (Finot
1902, Schmidt 1905, Maspero 1915, Martini 1946, Henderson 1952,
Gorgoniyev 1966, Huffman 1968, Sakamoto 1977, Pinnow 1980, Diffloth
1984, Jenner 1987, and Ratree 1996). The characteristic of phonological
opposition encompasses almost all vowels into the vowel splits, with few
exceptions. The vowel groups or vowel splits, which differentiated by
phonation types or voice qualities, are transformed by a normal or head
voice, first register /a:/, and a deep slightly breathy or sepulchral voice,
second register /2:/, accompanied by high pitch and dilation of the nostrils or
lower pitch (Henderson, 1952).

A notable vowel distinction has been classified due to the tongue height
and the participation and non-participation of the lips in its articulation and
vowel length (Gorgoniyev, 1966). Consequently, the exact number of vowel
phonemes is still subject to controversial discussions across dialectal
variation. Moreover, the number of vowel nuclei and its values diversifies
between dialects; differences exist even between the Standard Khmer vowel
system, PP dialect, and that of the BS dialect or TK dialect on which the
standard is based (Noss 1968, Sakamoto 1977, Minegishi 1986, Ratree,
1998). According to Martini (1946), PP Khmer vowel phonemes have only
twenty-eight at that time. According to Henderson (1952), there are thirty-

two vowel phonemes at that time of Khmer, placing the PP Khmer language
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between Pacoh (30 vowels) and Bru (41 vowels) in terms of richness of the
vocalic inventory. The other linguists Gorgoniyev (1966), Huffman (1968-70),
Prom Mol (2003), Sun (2003), and Filippi & Hiep (2009) have, therefore,
classified by only thirty-one vowels of PP Khmer vowel system with ten long,
eight short monophthongs, and ten long, three short diphthongs.

The PP Khmer diphthong never has a subject of any unique research?. A
phonological analysis of PP Khmer diphthong is based on falling and rising
pitch contour and falling and tense or gliding? it has a phonological
significance of their own, varied from the other monophthongs historically
(Henderson 1952, Gorgoniyev 1966, Huffman 1970). The PP Khmer
diphthongs typically consisted of one steady-state and an offglide. The first
component of these diphthongs has the same comparable value as the
simple monophthongs, but the second component simply points to the
target's direction shorter than the first component. However, the contrast is
precise in short diphthongs; the first component of short diphthongs is
shorter than the second component or offglide3. The number of PP Khmer
diphthongs seems to be more abundant than other mutual dialects such as
northern Khmer and southern Khmer. The exact number of PP Khmer

diphthongs may be debatable from various approaches. According to

IMaspero (1915) described the latter diphthong as “primary or primitives”and the former as “secondary or
posteriors”. “Primary” diphthongs exist as they hae in the past, whereas “secondary” diphthongs have developed
from simple vowels or even from clusters consisting of the consonant and vowel as the morpheme-final sequences.
2Henderson (1952) and Gorgoniyev (1966) used the same pitch contour as a falling and rising diphthong. However,
Huffman (1970) described Khmer diphthongs as phonologically significant arising from a falling and tense contour.
They involve a notable movement of the tongue from a high position to lower one and from the lower position to
the higher one.

3Huffman (1970) described (Central) Khmer long monophthongs and long diphthongs, which are equivalent in
length, are treated as sequences of two short vowels. The short diphthongs, which are equivalent in length to short
vowels, have no long counterparts, and must be treated as unit phonemes.
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Henderson (1952), there are twelve long diphthongs (three short
diphthongs); most of them are the falling-pitch. According to Gorgoniyev
(1966), there are ten long diphthongs (only one short diphthong) of PP
Khmer by haft of them are falling-pitch. According to Huffman (1970) and
Filippi (2009), PP Khmer has thirteen diphthongs with three short
diphthongs. The table below is a diphthong illustration by various authors
and various transcriptions.

Table 1. Khmer diphthongs

Graphs ) | R || w R GEEREREEED
Henderson(1952) iaie® ae’ | uallie’ 2% | a0 [ ax® |wawe® wa'l| &'
Gorgoniyev(1966) idea ae'| ue® |ou'|oa*|ao'|as"| we' go'

Huffman (1970) | 1@ | & | @ | ue” [ou'[oe" [a’ | & | ie" | & | &' |Ue"|0e"
Filippi (2009) i3 [ee™|a™| us" |ou"|oa" | @ | a’| is" |39 | iz* | st | &a’
This study i3fic [ ee” [ @’ | w3’ [ov [oa | @' [as*| 3" |39 | B° [is”| &a

This study, a phonological analysis of spoken PP Khmer diphthongs,
proposes that there are only ten long diphthongs, not thirteen or
fourteen:/is*, ia*/, /id*/, Jus'/, Jag*/, [a3*/, [ad*/, Joa*/, [ee'/, Jou'/,
/35" /and finally three short diphthongs; /is*/, Jus*"/ JEa*/ of PP Khmer.
The analyses (e.g., Huffman 1970, Filippi and Hiep 2009) describe 13
diphthongs, and three short diphthongs, which are well-transcripted.
Huffman (1970) and Filippi (2009) transcribed the words U and 19]U by
the same diphthong as /ti3p/, which is representative of some parts of the PP

dialect. However, two words are realized separately as /i3/ in S U /tizp/
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“short” and as /ia/ in IQjU /tiap/ “custard apple” in other dialects of Khmer,

including dialects used in the southern part of Phnom Penh.

There are other modern classifications of the Khmer vowel system, such
as Khoun Sokhompou (1970). According to Khoun's dissertation, which was
defended in Germany, the Khmer vowel system has 25 monophthongs and
eight diphthongs. On the other hand, Gorgoniyev (1966) determined 31
monophthongs and diphthongs. Most importantly, according to Jean Michel
Filippi (2009), there are about 31 Khmer vowels, 18 monophthongs, and 13
diphthongs. According to Huffman (1970a-b), there were only ten long
monophthongs, and only eight long monophthongs have short
counterparts*. For diphthongs, Huffman defined there are 13 diphthongs.

Notably, the pairs listed (Headley Jr. 1977; Huffman 1970b) form a
proportional and one-dimensional contrast. The phoneme /i/ occurs only in

loanwords from Sanskrit and Pali. It either has in complementary distribution

al
with /iz/or has an alternative pronunciation, as in $U/tip/"magical" vs.

§g/tip/"divine" (Headley Jr. 1977). The distribution of /i/ makes it impossible

to find reliable sample words for the study, hence the omission of /i/ from
the data set. This phenomenon could be part of the standardized character
of modern Khmer pronunciation. The symbols used to describe the Khmer
language are mainly derived from vowel signs. For instance, the uses of the

following symbols [9] [3] [ce] to transcribe Khmer central vowels are

“Huffman argued that not all long monophthongs have short counterparts.

100



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

uncommon. These symbols are, in fact, the front labialized French vowels
that are different from the Khmer central vowels [i] [9] [3] in modern Khmer.
This simply means that the French language description strongly influenced a
previous vision of Khmer phonetics. Previously, Henderson had contributed
another highly emblematic description in the article: "The Main Features of
Cambodian Pronunciation." Henderson raised many problems related to the
Khmer vowel system in terms of registers. Within this description of the
Khmer vowel system, the useful features and terminological explanations did
not describe standard Khmer pronunciation at that time. The presence of
phonological opposition indicates that: breathy voice registers vs modal
voice registers. The natural explanation for this is that Henderson's main
informant was a Khmer scholar, Keng Vannsak®.

Table 2. Henderson's vowel classes

First Register Second Register
Unrounded Rounded Unrounded Rounded
Front Back Front Back
Close e 0 Close ! w u
Open to Close *® ar @ Half-open e °
Long(Open and
closed syllables) Close a Open € ¥ bo}
Close to Open is we us Close to open 19 we s
Close C) ¥ o Close @ W g
Short(Closed Wo
Syllables Only) Close to centre
Open a 2 Open to center & o9

Another critical description is Huffman's (1970a-b) description. This

description is more phonemic than the phonetic description. He did not use

5He was a high-level Cambodian intellectual, very concerned with language, literature, and civilization questions. He
later wrote "Principles of Creating New Words". As Henderson's informant, Keng Vannsak did not speak using his
own Kampong Chhnang dialect but derived his high standard of pronunciation from the Khmer script.
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the International Phonetic Association (IPA) symbols Stricto-Sensu but a
mixture of International Phonetic Alphabet (IPA) and traditional American
Phonetic transcription. For instance, how consonant clusters are transcribed
indicates that Huffman is not going deep into phonetic detail - he did not
mention the small details distinguishing C1 & C2. Another interesting
transcription is Huffman's treatment of the velar consonants [k] and [n] in
cases of front vowels /i, e, €:, az/. Here each minimal pair relies more on the
script than on the actual pronunciation; he did not consider palatalization
after the front vowels and the opened diphthongs. Of these cases, for

example, there are so many mistakes in transcription, such as:

ﬁﬁ "to dig" in actual pronunciation: /ci:c/, and in Huffman's transcription:
/ciik/; 10A "banana" in actual pronunciation: /ce:c/, and in Huffman's
transcription: /ceek/; iR "to carry on" in actual pronunciation: /re:c/, and in

Huffman's transcription: /reek/; MM "coin" in actual pronunciation:/ka?/, in

Huffman's transcription: /kak/.
Table 3. Huffman's vowel system

Long vowels /i, ee, €g, i, 99, aa, aq, uu, 00, 39/
Long diphthongs / i9, 9, U9, ei, ai, ou, ae, a9, ao, 19/
Short Vowels /i, e i9,a 0,u, 0/

Short diphthongs / 83, U9, 69/

The determination of the Khmer vowel system is pointed out by an
essential document, Y.A. Gorgoniyev's (1966) "The Khmer Language" that
was translated from Russian to English Language in 1966 by V. Korotky.

Gorgoniyev focused on Khmer phonetics and sound patterns of the Khmer
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spelling system. Gorgoniyev's informant was Dr Long Seam. By investigating
the Khmer vowel structure, Gorgoniyev found 21 monophthongs and ten
diphthongs in the below minimal pairs, diphthongs, and vowel charts.

Table 3. Gorgoniyev's vowel classes

Front Centrd Back
i | wi wl u u
1 (1
) we ua
e ) 0 or
2
(eq) ou
3 e (e) ) ) o} o}
£ 2 2
4
2D
a a D D
S) ae DO
ao

This paper presents the Khmer vowel system in an acoustic-phonetic
analysis. It also classifies the modern Khmer vowel system using current
pronunciation and numerical descriptions on monophthongs and
diphthongs. The main reason for selecting this vowel inventory to represent
the standard Khmer vowel system is that there is a current trend of
phonemic changes in modern Khmer pronunciation. Previously, the front
vowel /i/, and /¢/ and back open-mid vowel /3/ did not commonly occur in
the closure syllabic structure of Khmer (Henderson 1952, Gorgoniyev 1966,
Prom Mol 2012, Filippi & Hiep 2009). However, in the Phnom Penh dialect,

there is an occurrence of /i/, /¢/ and /3/ in such these words

m ﬁ/ka:pi?/"cheese”, T‘éﬁ/msc/"how" and RS /con/"people".
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To conclude previous studies and to focus the research outcomes, 21
long and short monophthongs/i:i,+:f,u: U, e: e, e:€,a:a,9:9,0:0,2:2,0:D,
3 / and 13 long and short diphthongs /i3/: /i3/ : /u3/ : /ag/: /a3/: /ad/: [oa/:
/ee/: Jou/: [39/, [i3/, /U3/, /€a/ of the Phnom Penh dialect were identified by
placing them into a frame sentence. This vowel class is analyzed by an
acoustic cure of the modern Khmer vowel system's sound patterns. The

results of the present study will be presented in linear regression and chart.
Methods

Subject and materials: This paper analyzes the Khmer vowel system in terms
of frequency domain and duration. First, native speakers who have
permanent residence in Phnom Penh were selected. They were asked to
pronounce many words, formally and casually. They were recorded using a
computer program: Praat software with 32 bits and 44100 Hz sampling voice
recording rate. The context of the recording was critical. To avoid our
informants feeling uncomfortable or nervous in the recording room, we
spent around 30 minutes explaining our recording procedures, how to place
their mouth in front of the microphone, how to read the frame sentence,
and how to repeat the sentence.

Twenty-one native Khmer speakers (12 females) from different
backgrounds, occupations, and residences were selected for casual
observation during the first stage of the Clearly-Speak observation
procedure. They were assigned to engage in formal and casual speech with
168 lexical items. They repeated the items two times each. This process was

designed to determine who had a clearer speech. As a result, only 4 Khmer
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native speakers (2 females) from Phnom Penh were selected as the
informants in this study. They possessed a clear voice and had experience in
using a microphone and talking naturally in front of it. Their age ranged from
20 to 50 years old with either a bachelor or master degree and had been
working in administration, education, or the media. Next, the participants
were recorded by reading isolated words from a list. Then, they were asked

to read 61 lexical items in a formal reading manner three times. For instance,

they recorded the following frame sentence: MAJiS. HM1SM...4 /pi&? nih

?a:n tha: .../, then they pronounced the designated word. Here, we listed 61
lexical items, including 34 vowel nucleus clusters with 21 monophthongs/ i: i,
1 url,ere €€ aa, 9:9 0:0,0:9,0:p,3 / and 13 diphthongs /i3/, /i3/,
/us/, [ag/, [a3/, [ad/, [a/, [ee/, [ov/, [39/, [i3/, [u3/, [€a/.

Experiment: The average duration of 34 vowels was measured in the
monosyllabic and polysyllabic structures. The vowel durations were
measured in milliseconds (ms). The measurement of vowel duration was
used for both the visual and auditory cues. The auditory cues can be
interpreted differently in different studies. This study was used to investigate
all vowels' actual duration consisting of acoustic cues on the sound spectrum
unit. Furthermore, voice onset time (VOT) was defined as vibration
separations, specifically describing consonant and vowel nuclei. The time
between samples was 0.09 seconds (90 milliseconds). The potential time
resolution of a recording on Praat Windows is reported as around
112.848980 seconds. The words' position and function within the frame

sentence were used to avoid the vowel nucleus deformation caused by a lack

105



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

of sentence stress. Some vowel distribution patterns are complicated to find
words for that provide an appropriate environment for the vowels
commonly used by the Khmer native speakers.

Figure 1. Praat speech synthesizer and automatic alignment

! . .' |
/pig? /n i h/ /? a: n/ Jth a/

The unnatural word stress, vowel duration artifacts, and even refusal to
read a word ("There is no such word") often were caused by the speakers'
lack of familiarity with a lexical item. Whenever possible, such gaps in data
were filled by the vowel in question taken from different words and
sentences. This particular issue concerns the second measurement. Not all of
the vowel samples were featured in the research because Khmer sequences
of the type /VA/ (vowel + approximant) are traditionally interpreted as two-
phoneme sequences (Huffman 1970a-b). The graph illustration of the results
shows how vowel duration could be interpreted in complex word classes and

sequences.
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Segmentation: Our acoustic data was annotated and segmented using Praat
6.0.36. (2016) speech synthesizer and automatic alignment. This application
was used to measure the total frequency and duration of all assets V1 and
V1+V2 in the nucleus cluster, accommodated by C1 release or plosive, final
consonant closure, and possibly a release in transitional vocoid or syllabic
rime. Our analytical data were stored and analyzed according to articulation,
vowel variation, and the linear regression and plotted using Microsoft Excel
2016. Acoustic cues and spectral combinations were highlighted by observing
a periodic waveform, an increase in signal energy at C1 release or plosive,
and a formant structure region. In Khmer's syllabic structure, the final
consonants' phonemic structure's abstract element was always a closure
consonant, unreleased, with an invisible spectrum.
Analysis: The results were analyzed by linear regression, specifying the
intercepts for subjects and items. The use of main slopes, where appropriate
(where models converge), is noted. The results were displayed in graphs and
charts showing average frequencies, F1 and F2, and vowel duration in the
Khmer vowel system based on articulations and acoustic characteristics.
Results and findings

This paper displays an analysis of vowel quality according to acoustic
characteristics. This study reveals that both F1 and F2 represent the various
vowels' articulation in the Phnom Penh dialect and the standard Khmer
dialect. A graph was created to display the Khmer vowels space by

comparing these speakers' frequencies, F1, and F2. However, this paper is
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only an outreached statistical study for determining Khmer vowels'
characteristics and their function in acoustic-phonetic data.

Figure 3. Formant frequencies (f1/f2) of Four Native Khmer speakers (2017, PP
Dialect), the formant values of all speakers enclosed in circles have converted to the
scale of differences between those speakers with closeness and openness of the
syllables. The vowel’s places of articulation have been allocated with the circles by
their frequencies.

3000 2500 2000 1500 1000 500 0

150

- \ / s 350
,";" !‘ 1 u @Hlm A |
e s.»:\
<otk * ) 550

750
950

1150

The above diagram show:the place of articulation of vowels in the vertical axis
that is generally linked with high, mid-high, mid-low, and low vowels, a tongue
position in the vertical axis. Another explanation relies on the tongue movement
along the horizontal axis and allows the front, central, and back vowels'
specifications. The above diagram shows only long and short monophthongs.

In the experimentation of vowel formants, data is organized according to
maximums and minimums of vowel frequencies. The above table shows the place of
articulation of vowels with regards to the characteristics of frequencies. The
explanation is mainly focused on how F1 can be modified by the openness and

closeness of vowels.
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The table shows that the maximum of long vowels is higher than the short
vowels by openness. On the contrary, the minimum of both the long and short
vowels is reduced, and it indicates that the short vowel is lower than the long vowel
by closeness. Vowel frequency, F2 is also structured by the front, central, and back
vowels according to the tongue position and its movements in the vertical axis. The
maximum number of long vowels is higher than short monophthongs. Conversely,
the minimum of long monophthong is lower than short vowels. The long front
monophthong seems to be determined more by position at the front than by
shortness of length; the short back monophthongs are shown further back than the
long monophthongs.

Table 4. Standard Khmer monophthongs (Max and Min)

Max/Min F1 F2
Max 1152 2755
Min 297 731
Max 1019 2731
Min 347 983

Average Khmer Monophthongs. A Standard Khmer vowel system chart was created
by the horizontal and vertical axis based on vowel frequencies. This analysis reveals
a few questions about the inconsistency in vowel charts and vowel places that occur
only in opened-syllabic structures.

Figure 4 shows the average vowel frequencies and indicates the value of the
first and second frequency of all 21 monophthongs: 10 long monophthongs and 11
short monophthongs. According to the value found for F1, all long vowels were
lower than short vowels with two exceptions. The long vowel [a:] in the opened-
syllabic structure is higher than the short vowel [a], and the long vowel [a:] in a

closed syllable is lower than the short vowel [a]. These frequencies revealed that
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the coda or final consonant could modify vowels in the closed syllable. The coda or
final consonant in the syllabic structure can affect the vowel nucleus, such as vowel
quality and length. These results show that long vowels are more closed than short

vowels, except [a:]. Long vowels are higher in quality.

Figure 4. Mean vowel frequencies (F1, F2)

2600 2100 1600 1100 600
300
A _
A 4 A i U A 400
i Ae Aj u Mk u:
e Ado! o: & o 500
A e A
— Ao A 600
A g
a: 700
A A3 Ak 800
A
P T — 900
1000
A 3
1100

Most importantly, in terms of backness, all short back vowels are further in
front of their counterparts. With frontness, long vowels are more back than their
counterparts. For central vowels [i, % 9: 9], long vowels are centralized in
comparison to front and back vowel frequencies. The short vowel [a] seems to be
more centralized comparing to other vowels.

Long and Short Diphthongs. This part was the most challenging part of the acoustic
measurement and analytical process of the Khmer vowel system, especially for
diphthongs. As a result, the first element of standard Khmer diphthongs was higher
than the second element of its combination. The descriptive approach of vowel
frequencies indicated, both in the spectrogram and sonogram, that the second

vowel unit (V2) was dominated, in two out of three cases by the first vowel unit (V1)
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of a diphthong. Thus, the frequencies, F1 and F2, mainly represented only the first

vowel unit in the vowel space in Figure 5°.

Figure 5. Mean of long diphthongs Figure 6. Mean of short diphthongs
3000 2500 2000 1500 1000 500 0 3000 2500 2000 1500 1000 500 0
0 0
200 200
4 'ﬁ\\ o= \A i3 400 A3 400
*\\ \x ua/A Au3 Az
'Y AAge A ca
oataoU 600 600
/ Ao
\AA ae il 800 800
ae Vi
L
1000 1000
1200 1200

In Figure 67, there are three short diphthongs. The chart shows how these
recorded and measured by a computer program to analyze the apparent tendency
of articulation and experimental phonetics of Khmer short diphthongs. The
coarticulation of short diphthongs was too short to distinguish, and it was
challenging to discover each frequency and duration. Nonetheless, the spectrogram

shows no difference between the long and short duration of each comparison.

5Note: The figure was formed by drawing arrows from the average /f1, f2/ measurements measured at
80% of first vowel duration (the tail of the arrows) to the corresponding values measured at 20% of
vowel duration (the second vowel combination). The averages for short diphthongs ranged from 0.14
seconds to 0.32 seconds with a respective sampling rate of 44100 Hz and 32 bits.

“Note: The figure was formed by drawing arrows forms the average /f1, f2/ measurements measured
at 80% of vowel duration (the tail of the arrows) to the corresponding values measured at 20% of
vowel duration (the second vowel combination). Contrary to the long diphthongs’ duration, short
diphthongs commonly occur in the closure of syllabic structures /-h, -k, -?/. The short diphthongs
duration is similar to the long diphthongs’ duration in the same contexts of syllabic closure structures.
The average for short diphthongs ranked from 0.12 seconds to 0.14 seconds with a respective
frequency sampling rate of 44100 Hz and 32 bits.

111



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 Number 2 (2020)

© 2020 The Authors

© 2020 Research Office, Royal University of Phnom Penh (RUPP)

However, concerning speech perception and nucleus measurement, we found a
difference between long diphthongs and short diphthongs in terms of the depth of
pronunciation, closure, and openness, and release syllabic structure.

Vowel Duration. The long monophthongs ranged from 0.9 seconds to 0.27 seconds,
and short monophthongs are from 0.6 seconds to 0.11 seconds. The closed syllables
were usually shorter than opened syllables. The syllable illustrations are
characterized simply to justify the acoustic data. If transitional elements are part of
the syllable's phonological specification, we might expect to observe an increase in
nucleus clusters' duration containing the pure vowel segment and closure syllable
(C+ V1 +C). In the closure syllable, the most detailed analysis was the separation of
the vowel nucleus's vibration and the plosive consonant at the end of the word,
excepting fricative and even nasalized consonants that could be separated by voice
onset time. Both sonograms and spectrogram did not show the nucleus and coda's
boundary in the Standard Khmer syllabic structure.

Figure 7 shows the vowel duration that is measured based on isolated words
and frame sentences. The average of vowel duration is recorded in milliseconds
(ms) and utilized spectrograms and waveform plots to analyze such features of the
acoustic signal, as periodicity (instrumental cue, considering the ubiquity of /V+
Fricative Consonants/ and /V+ nasal Consonants/ syllable offsets in Khmer), /V+h/
formant patterns typical of some vowel categories and sound wave amplitude
dynamics. Part of the waveform envelope is schematically represented on a
spectrogram and sonogram. (A) The curve indicates a surge of voice wave
amplitude. The transition from the periodic [a] to the non-periodic [h] is also clearly
visible. (B) The last impulse of [a] is relatively weak; therefore, it is not counted in

the vowel duration. The vowel duration data obtained are sorted and averaged
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according to vowel type (long and short monophthong and long and short

diphthong).

Figure 7. Mean duration of monophthongs (short and long)®
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Figure 8. Mean vowel duration of diphthongs (short and long)

=}
w
=}
[=]
o
<
o
N
A
o
o
©

T
i

©
o
<)

0.15

o
i
[N]

Duration seconds

0.10

0.05

=
ou

=
a3

0.00

g
&

¥
¥
&
b

us us ae as ao oa oa ee

Diphthong

The patterns thus yielded are generally accordant with the classification of
Khmer vowels. The ratio of the average duration of short to long vowels to long and
short diphthongs is 76ms: 204ms: 215ms and 130ms. The table also shows the

mean duration of all types of vowels with a maximum and minimum duration

8Some vowels occur twice in the figure 7 and 8, the first vowel is characterized by the opened syllable
structure and the second vowel is occurred in the closed syllable structure in the Khmer language.
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classified by long and short vowels. Figure 8 shows the diphthongs of standard
Khmer vowels with both long and short diphthongs. 10 long diphthongs and three
short diphthongs are analyzed for the appropriate duration. The mean duration
values may be sufficient to measure Khmer's vowel duration's phonological

significance because of the considerable spread of vowel duration within the short

and long vowel categories.
General Discussion and Conclusion

The measurement of modern Khmer vowels frequencies and durations has been
the aim of this work. The first experiment on the phonetics of the standard Khmer
vowel system was concerned with monophthongs. Ten long monophthongs and 11
short monophthongs were recorded, stored, and analyzed based on acoustic-
phonetic characteristics. However, there were two common problems in
monophthong measurement. First, the individual speakers differ in whether or not
an increase in speech rate results in an increase in gestural overlap due to their
employing different gestural implementations of the same cluster type (Tjaden &
Weismer, 1998). This cluster type assumes the timing between the gestures that
adapt the slow and fast speech. Another possibility is that speakers try to shorten
the duration of the vowel while maintaining the relative timing. The issues are the
syllabic closure structure of both long and short monophthongs completely changed
the vowel duration, making it shorter than the opened syllabic structure. The long

monophthong /i: / in the word § /ti:/ (“place”) of 0.25 seconds is longer than /i:/ in

the word N /ci:c/ (to dig) of only 0.9 seconds. This shortening of duration was

similar to the short monophthong /i/ in the word ﬁ“lﬁ/ka?pi/ (Khmer fermented

paste) that has a duration of only 0.9 seconds.
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The ten long diphthongs and three short diphthongs are classified according to

what was expected from previous studies because the presentation of vowel

frequencies, F1 and F2, categorized these diphthongs as the variations of speech.

The long diphthongs /i3/ as in F /ti3/ (duck) and Igjﬁ /tist/ (again) are completely

different in the pronunciation of Khmer native speakers. Frequency measurement,

for example, of /i3/; 1 /ti3/ was 354 Hz and /i3/; I?rjﬁ /tist/ was 374 Hz. There is,

however, differentiation of vowel duration between $1 /ti3/ and I?]ﬁ [tist/, 0.27

seconds, and 0.12 seconds. In some cases, there are differences in such words as

Al igjﬁ. Standard Khmer has two vowel distinctions /ti3/ and /tiat/, but in the

Phnom Penh dialect, there is only the diphthong /ti3/ /ti3t/ and the vowel contrast
is identified in the standard Khmer vowel system. Also, there are /e: / and /ee/ in

the Standard Khmer vowel system; in the Phnom Penh dialect, there is no difference

between these two vowels; there is only one /e:/as in the words 17l /ke:/ and 1R

/ke:/.

Even though an instrumental phonetic analysis of Khmer dialects spoken in the
Surin, Thailand (Wayland, 1998), and in PP dialect (Kirby, 2014) are the preliminary
analysis that the present author should adapt; the problem that arose was the
centralization of the open mid-vowel [a:] and open mid-vowel [a:] in the open
syllable structure. Also, vowel length may be debatable in this case. Our audio files
of [a:, a:] indicate that in the context of the open syllable, our speakers tended to
lengthen the vowel nucleus. However, they are distinct in the close syllable. We
suggest that the closed syllable structure, both long and short monophthong

counterparts, could play a critical role in the distinction of the Khmer vowel system.
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In conclusion, the Khmer vowel system is traditionally separated into two series
(a and b) and registers (first and second). In Phnom Penh's long and short vowels,
the first register vowels are lower and more open than the second register vowels.
Moreover, the first register vowels are also diphthongized in Phnom Penh,
respectively, similar to the BB vowels reported by Ratree Wayland (1998). However,
the short vowels, for /o/, /2/, /a/, and /a/, are more centralized than the long
vowels. Even though, in general, the Phnom Penh vowel system is a canonical form
of the standard Khmer vowel system, some different structures and variations exist

both in phonology and in phonetics.
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Abstract

In 2017, the Royal Government of Cambodia (RGC) introduced Sub-
Decree 168 on the Management of Plastic Bags. It legislated that a 0.10
USD fee would be paid by consumers for each plastic bag they were
provided at a supermarket. However, the reduction in plastic bag
consumption by supermarkets has been quite limited. This paper
analyses the factors that influence the reduction of plastic bag use by
supermarket customers in Phnom Penh. It considers socioeconomic
characteristics, access to information, existing knowledge, attitudes,
and practices, as well as the willingness to pay a fee to use a plastic
bag. A survey of 403 customers in five supermarkets was conducted to
assess these factors. The study reveals that lack of available
information, and poor knowledge, attitudes, and practices presented
challenges for the goal of reducing plastic consumption in
supermarkets. The inconvenience of a reduction in plastic bag use was
found to result in negative attitudes towards the fee. Plastic bag
consumption remained high at 1 to 7 bags per visit to a supermarket.
Willingness-to-pay the scheduled fee was shown to have minimal
influence on the number of plastic bags they used. Thus, this study
recommends an increase in the fee to 0.125 USD per bag. A binary
logistic regression was used to show that greater access to information,
as well as changes in knowledge, attitudes, information, would have a
significant influence on the reduction of plastic bag use in
supermarkets.

Keywords: plastic bag consumption; willingness-to-pay; Sub Decree
168; access to information; knowledge, attitudes and practices

Introduction
Plastic bags have become a popular packing method for consumers due

to their ease-of-use, availability, and price (Adane & Muleta, 2011) and a
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popular globally, especially in urban areas (Boadi & Kuitunen, 2003; Idris et
al.,, 2004). In 2015, the worldwide annual production was estimated to be
381 million tons (Ritchie & Roser, 2018). Plastic waste is a major
environmental concern (Wright & Kelly, 2017; Jang et al., 2020). The scale of
plastic bag consumption is strongly correlated with customer behaviors,
socioeconomic characteristics, knowledge, attitudes, and practices (Laroche
et al., 2001). Encouraging consumers to reduce plastic bag use is considered
useful in reducing this consumption (Verghese et al., 2006; Adane & Muleta,
2011) by changing consumer attitudes (Coddington, 1990). However, in
Phnom Penh, the factors that may influence this change remain unclear,
which is a key constraint to the success of policies (Koeng et al., 2020).
Phnom Penh has the highest level of plastic bag consumption in Cambodia,
at approximately 10 million bags in total per annum or 2,000 plastic bags for
each person in the city each year (UNDP, 2019). The identification of the
factors the influence the reduction of plastic bag consumption is considered
to be useful information for developing more effective and policies and
regulations to this end (Kum et al., 2005; Ritch et al., 2009).

This research explores the factors that influence the reduction of plastic
bag consumption in Phnom Penh by analyzing customer behaviors in
supermarkets. It first aims to identify the socioeconomic characteristics,
information, knowledge, attitudes, and practices that influence plastic use
among consumers. Second, it examines the willingness-to-pay (WTP) to
reduce the consumption of plastic bags. Finally, it determines the factors

that influencing plastic bag reduction in Cambodian supermarkets.
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Factors Influencing on plastic consumption and reduction
Following a literature review, the factors influencing the reduction of

plastic bag consumption and were placed into five categories. These included

socioeconomic characteristics, access to information (policies and

regulations), knowledge, attitudes, and practices. These are presented in

(Figure 1).
Figure 1. Conceptual framework
Socioeconomic factor Information factor Knowledge factor Attitude factor Practice factor
* Sex * Ever heard about plastic * Bags createdirty * Educating about plastic * Take an alternative bag
bag slogans bag is good when shopping
* Age * Bags damages drainage
2 * Ever gotten information system * Plastic campaign will * Join events or campaigns
* Married statues about plastic bags ) reduce plastic to collect plastic bags?
: through media * Bagsimpact health
* Education 2 ; + Cooperate to reduce
. * Ever gotten information * Bags pollute water, plastic bags
Expenditure about plastic bags land, and air
* Year of livingin city through leaflet promotion . ggiyetshe sub-decree
« Number of shoppin; * Ever shared about the . .
RO impact of the plastic bag * Wil pay for it
* Number of plastic use on your friends or * How much is your
relatives s
willingness to pay
* Ever shared the impact of 5 5

I | plastic bags on others Ever categorized wastes

Y
Customers’ willingness to reduce
plastic consumption

Adapted from (Laroche et al., 2001)
Socioeconomic characteristics

The socioeconomic characteristics of consumers impact plastic bag
consumption (Kaliyaperumal, 2004). Residential location, education levels,
and occupation have been shown to influence a reduction in plastic bag use
(He, 2012). A study conducted by (Berkowitz & Lutterman, 1968) claims that
females, young people, those who are highly educated, and the middle class

are more likely to reduce their use of plastic. (Zambrano-Monserrate &

125



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 No. 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Alejandra Ruano, 2020) have also found that female household heads are
likely to use fewer plastic bags when shopping; and that urban people use
more plastic bags than rural households. In the past, older people have been
more likely to be concerned about the environment and as a result, use less
plastic than younger people (Samdahl & Robertson, 1989). This is also
confirmed by (Berkowitz & Lutterman, 1968), especially for single-use

plastics.
Access to information

The Royal Government of Cambodia (RGC) has established four policies
and regulations to reduce plastic consumption and manage its disposal (MoE,
2020). These include Sub-decree 168 on the Management of Plastic Bags,
which charges a fee of 0.10 USD per plastic bag to customers of
supermarkets; Sub-decree 235, on the Management of Drainage and
Wastewater Treatment System that applies a penalty of between 12.5 USD
and 1,250 USD to those who dispose of plastics into a drainage system; Inter-
Ministerial Circular 1070 on State of Water Management in Phnom Penh and
Sub-decree 113 on Urban Solid Waste Management. Campaigns are also
conducted by NGOs aimed at increasing the number of items used per plastic
bag (Quicksand, 2015). A reduce, reuse, recycle strategy has also been
introduced at public and private institutions, as well as among individuals,
with respect to reducing the consumption of plastic bags.

Access to information about policies and regulations related to plastic
bag consumption is considered to be a major influencing factor in this study.

Edwards & Kellett (2000) claim that government regulations and policies
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facilitate the control and management of plastic consumption. Similarly,
(Brucks, 1985) suggests that information encourages customers to change
their decisions about careless plastic consumption. This is said to improve
the knowledge, attitudes, and practices of customers (Chow et al., 2017).
Thus, a lack of information about plastic reduction policies and regulations is
considered to be a critical problem. In Cambodia, while information about
plastic consumption and reduction policies and regulations have been
transferred to customers, the enforcement of these policies has been limited

(Koeng et al., 2020).
Customer Knowledge

Knowledge is defined in this study as an understanding of how the
reduce plastic consumption that influences attitudes and practices.
Knowledge is also related to using the information to make decisions (Brucks,
1985). Knowledge of plastic use from information campaigns can motivate
customers to reduce their use of plastic (Reazuddin, 2006).

There is a range of arguments presented in the existing literature about
the reduction of plastic consumption. (Afroz et al., 2017) analyzed the level
of knowledge, awareness, and attitudes about plastic waste claimed that
people who have more information and knowledge on plastic are more likely
to recycle than those who don’t. However, only knowledge related to the
environment (e.g. plastic wastes pollute the environment, impact health, and
kill marine life) was shown to make a significant contrition to the reduction
of plastic use. Overall, the level of education (science and society) was not

correlated with behaviors (Hasan et al., 2015). Thus, specific plastic
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education has a greater potential to change people's attitudes and behavior
towards the reduction of plastic consumption, and waste management

(Chow et al., 2017).
Customer attitudes

Customer attitudes towards the reduction of plastic consumption may be
categorized as being related to importance and inconvenience (Laroche et
al., 2001). Importance is defined as the concern of customers for the
environment and their willingness to reduce their use of plastic. This attitude
is reinforced in their WTP for plastic waste management service through a
plastic usage fee (Convery et al., 2007). Environmental concern is related to
both personal and societal benefits. On the other hand, inconvenience is
defined as customer feelings about reducing plastic consumption. For
example, customers wish to use alternative bags when they shop, but this
feels inconvenient. Recycling is considered to be good for the environment,
but difficult and time-consuming.

Dilkes-Hoffman et al. (2019) claim that customers feel negative about
plastic consumption, which has a strong correlation with plastic reduction.
However, many customers cannot transfer this inspiration into action due to
the inconvenience. This helps to explain the high WTP for plastic

consumption, combined with the high usage rates of plastic bags.
Customer practices

Customer practices tend to be influenced by socioeconomic
characteristics, access to information, knowledge, and attitudes (Chow et al.,

2017). These practices can differ and include reducing waste, reusing,
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recycling, or managing plastic waste; and may also be defined as consumer
commitments to reducing plastic consumption and protecting the
environment. For instance, consumers may be willing to support Sub-Decree
168, which introduces a 0.10 USD on the use of a plastic bag. They may also
willing to co-operate to reduce their use of plastic when shopping; use
alternative bags, or join a campaign to collect plastic waste in public spaces.

Figure 1 outlines a conceptual framework that illustrates how consumer
willingness to reduce plastic consumption is linked to socioeconomic
characteristics, access to information, knowledge about plastic, as well as
attitudes and practices. These five factors help to assess customer behavior
with respect to the reduction of plastic consumption. This paper uses this
framework to discuss these concepts with respect to addressing the core
problem of excessive plastic consumption, while also focusing on particular
solutions that may be applied in Cambodian supermarkets. The five factors
are used to demonstrate how customers act to reduce plastic consumption
in response to policies such as Sub-Decree 168.
Research Methodology

This research uses an exploratory methodology to better understand the
factors that influence the reduction of plastic bag consumption in
supermarkets in Phnom Penh, Cambodia. To date, no studies have been
conducted that identify these factors or determine the willingness to pay of
customers to reduce plastic bag consumption in this context.

A purposive sampling approach was employed to select five research

sites in Phnom Penh (see Figure 2). Three large markets (City Mall, AEON
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Mall 1, and Rotana Plaza) were selected. These sites serve as entertainment
zones that attract young adults as well. Two smaller markets were also
selected that tend to attract older people (Super Store and Bayon
Supermarket). Each of these supermarkets operate from 9 am to 10 pm, with
a peak in shopper activity occurring in the evening. Late in the morning,
customers visit the markets to purchase groceries. From the afternoon, until
late evening, customers to buy food and drink items, as well as movie tickets
and other forms of entertainment. Many types of single-use plastics are
consumed in these supermarkets.

Figure 2. Study sites
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A sample of 400 customers of these supermarkets was selected based on
a 95% confidence interval (Yamane, 1973) from a total population size of
1,470,303 of the Phnom Penh population in 2018 (PPCH, 2018). The
guestionnaire was piloted using three surveys to bring the total number of
research participants to 403 customers. A systematic sampling approach was

adopted by selecting every ninth customer exiting the supermarket entrance
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to participate in the survey. The sampling interval was calculated by dividing
the population size by the desired sample size (403). Key informant
interviews were also conducted with experts from the Royal University of
Phnom Penh.

A structured questionnaire was developed for the survey comprising five
sections. The first section asked about the socioeconomic characteristics of
the customers, such as gender, age, marital status, occupation, and income.
The second section asked questions about plastic bag consumption, such as
the frequency of supermarket visits, which supermarket people shopped at,
the number of plastic bags used, and the purpose of plastic consumption.
The third section inquired about the knowledge, attitudes, and practices of
customers, such as where customers accessed information about plastic use;
and their knowledge about plastic management (reuse, reduce, recycle) and
plastic pollution. This section also included questions about customers
attitudes related to the importance of reducing plastic bag consumption the
inconvenience of measure in place to do so; as well as how customers use
and manage plastic. These questions were intended to understand the actual
practices of plastic bag usage in Phnom Penh. The fourth section asked
guestions to evaluate the WTP of customers to reduce plastic bag
consumption through a bidding process. The final section of the
guestionnaire focused on general opinions about the reduction of plastic bag
usage and other environmental solutions.

Socioeconomic characteristics, access to knowledge, attitudes, and

practices of consumers were analyzed using descriptive statistics and a
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frequency analysis, with the data visualized in tables and graphics. Data
collected about WTP was assessed using one-way analysis of variance
ANOVA), using a Tukey HSD Test. The test was used to determine the
difference in the WTP of customers by occupation. The factors influencing
plastic reduction were analyzed using a Binary Logistic Regression (Sung,

2010; Jayaraman et al., 2011), which used the following regression model:

_ _ 1 _ _ exp(fyth, xp)
T = Pr (F; - X - xi) - 1+expl B+ P, %) (1)
logit(ry) = log () = Bothix, (2)

logit(r,) = log () = Bo+Byxys + = +Bixin (3)

i
-1
The results from the regression predicted the likelihood that a particular
factor would contribute to a reduction in plastic bag consumption in
supermarkets. The dependent variable “Do you reduce plastic bag when
shopping” had two possible answers: Yes=1 and No=0. The logit distribution
constraints estimated the probability as a value between 0 and 1. The
independent variables used in the regression are identified (see Appendix 1).
Analysis of the results was conducted using the SPSS 23 software package.

Microsoft Excel was used to prepared charts, tables, and graphics for the

report.

Result and Findings

Access to information, knowledge, attitudes, and practices
The characteristics of the supermarket customers surveyed were as

follows. Overall, 63.3% of respondents were female, most were unmarried

university students. Their monthly income was less than 250 USD. More than
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half of the respondents (n=294) shopped at Aeon Mall 1 due to the facilities,
level of services, and choice of items, compared to other supermarkets. The
average age of respondents was 23. They came to the markets for food,
drinks, and entertainment, such as movies, video games, and social
gatherings.

In Cambodia, training, slogans, leaflets, and social media have all been
used to disseminate information to the public. Both male and female
customers were found to have received information about plastic bags via
slogans (male 84%, female 76%), leaflets (male 73%, female 61%), and social
media (male 81.8%, female 77.6%). Slogans and social media were
considered to be the most effective method of disseminating, resulting in
widespread awareness of information about plastic bag use.

Training about plastic consumption was divided into informal and formal
categories within this study. Informal training was found to be more effective
in disseminating information than formal training (classes, courses, or
schools). Women were found to be less likely to join formal training (33.5%)
than informal training (66.3%). Similar outcomes were found for men who
were less likely to join formal training (54.7%) than informal training (75.7%),
but more likely to access training overall.

While customers indicated that they received information from slogans,
leaflets, and social media, as well as informal and formal training, most
customers felt that they did not receive sufficient information through these

sources. Among the 403 customers surveyed, only 39% (male 44.6%, female
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34.3%) claimed they received sufficient information. Women (40.4%)
believed they had less access to information than men (56.1%).

Figure 3. Access to information about plastics by gender

81.8
77.6
Heard through Heard through Known through Goten forma Goten informal Get enough Feeling known

slogan media eaflate training about training about information about enough about plastic
plastic bag plastic bag plastic bag bag
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Customer knowledge about plastic bags such as it creating an unclean
living environment; damaging drainage systems; impacting health; and
polluting water, land, and air were widely acknowledged; with no significant
difference between men and women. However, when considering
knowledge levels by occupation, there were significant differences. Those
with ‘other’ careers had less substantial knowledge about the impacts of
plastic bag consumption, compared to students, government officers, and
those working in the private sector.

Moreover, while environmental knowledge about plastic bags was high,
technical knowledge was low. For example, only 48% of customers surveyed
knew how to classify plastic wastes. Women (45.1%) were found to have less
technical knowledge than men (54.1%), with all customers having very

limited knowledge of the plastic qualities and recycling codes. They were not
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aware of which plastic products were eco-friendly, single-use, or multiple-

use (see Figure 4).

Figure 4. Plastic using codes
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Positive attitudes related to plastic information and knowledge were
found, with 92% of customers found to support Sub-Decree 168 and more
than 68% agreeing that charging 0.10 USD per plastic bag was a good
initiative for reducing plastic consumption in supermarkets. A high
proportion of customers also supported education programs (92%) and
awareness campaigns (89%) to reduce plastic use. Both men and women
shared information and knowledge about the plastic bag with their relatives,
friends (male 77%, female 74%), and other people (male 67%, female 65%).
These positive attitudes demonstrate the connection between information
and knowledge about plastic bags and consumer attitudes. However,
customer attitudes towards plastic consumption and the inconvenience of
reducing plastic bag use were not positive, which tends to be demonstrated
in user practices.

It was found that single-use plastic bags were mostly used for foods and

drinks and customers tended to use between a minimum of 1 plastic bag or a

maximum of 7 plastic for each visit to the supermarket. Almost half of those
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surveyed (43.8%) visited the supermarket at least twice per week. Survey
respondents were found to use plastic bags due to their price (83%),
convenience (95%), weight (96.8%), material (79.4%), and durability (61.8%).
Customer attitudes were found to view plastic bag reduction as
inconvenient, where they were aware that plastic caused problems, but
could not reduce their consumption. Further, 57% of those surveyed
indicated that they disposed of plastic waste in public areas; 81% disposed of
plastic waste around their houses; 74% burned plastic waste; 44% buried
plastic waste, while only 57% used alternatives to plastic bags for shopping.

Figure 5. Knowledge, attitudes, and practices related to a reduction in plastic
bag use by gender
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These results confirmed that a lack of detailed information and technical
knowledge about the reduction of plastic use, as well as a perception of
solutions being inconvenient led to plastic reduction policies and regulations

in urban areas to be ineffective (Kum et al., 2005; Ritch et al., 2009). Figure 5
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presents the results of the survey for the knowledge, attitudes, and practices

of customers.
Willingness to Pay (WTP)

In response to the second research objective, the willingness to pay a
plastic consumption fee was determined. It was found that 70.5% (n=280) of
respondents indicated a positive WTP (min=0 KHR, mean=430 KHR, and max
2000 KHR). There was no significant difference in the WTP by gender,
however, there was by occupation. A one-way analysis of variance using a
Tukey HSD test revealed a significant difference between the WTP of
students, those working in the private sector, and government officers; when
compared to those working in other careers (P-value <0.05).

Government officers were found to have the highest WTP among these
occupational groups. It was 321 KHR higher than the student group and 583
KHR higher than those working in other careers. However, the WTP of
private-sector employees was not significantly different to students,
government officers, or those working in other careers. Table 1 outlines the
difference in WTP by different occupational groups at a significance level of
0.05 level (*).

Of the customers surveyed, 29.5% (n=117) were not willing to pay a fee
to use a plastic bag (32.9% or n= 82 female; and 23% or n=32 male). They
provided reasons including that they did not have money (7.6%); they would
prefer to use an alternative bag (19.7%); that the supermarket should pay
this fee instead of them (37.9%), or that they don’t trust Sub-Decree 168
(4.5%).
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Table 1. WTP for a plastic bag

(1) Occupation Mean Std. Error  P-value 95% Confidence
Difference Interval

(1) Lower Upper
Student Gov't officer -312.703" 118.429 0.044 -619.14 -6.27
Private sector 21.913 76.400 0.992 -175.77 219.60
Other 226.186 90.064 0.061 -6.85 459.23
Gov't officer  Student 312.703" 118.429 0.044 6.27 619.14
Private sector 334.615 135.734 0.068 -16.60 685.83
Other 538.889" 143.869 0.001 166.63 911.15
Private Student -21.913 76.400 0.992 -219.60 175.77
sector Gov't officer -334.615 135.734 0.068 -685.83 16.60
Other 204.274 111.848 0.264 -85.13 493.68
Other Student -226.186 90.064 0.061 -459.23 6.85
Gov't officer -538.889" 143.869 0.001 -911.15 -166.63
Private sector -204.274 111.848 0.264 -493.68 85.13

Figure 6. Average WTP for a plastic bag by occupation

750.00
437.30

o 415.38

'_

= ]

211.11
Sub-decree fee 400
Gov't officers Student Private sectors Others

The fact that customers believe that the supermarkets should pay a
plastic consumption fee indicates an attitude of inconvenience. The average
WTP of supermarket customers was found to be higher than the fee

introduced by Sub-Decree 168 (400 KHR).
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Factors influencing a reduction in plastic bag consumption

This study used Binary Logistic Regression thresholds recommended by
(Hair et al., 2014) and (Leech et al., 2014) to assess the significance of various
factors in influencing a reduction in plastic bag usage; including significance
levels (P-value <.05), Wald Statistics (x>>2) and Cox & Snell (R? <0.05). It was
verified that a reduction in the use of plastic bag consumption was
influenced by socioeconomic factors, access to information, knowledge,
attitudes, and practices.

The results from the binary logistic regression were used to identify the
most significant factors influencing a reduction in plastic bag.
Wald Statistic y* (26, N = 195) = 108, P-value <0.001 suggests that
between 42% and 59% of the variance in influence could be explained by 26
independent variables (Appendix 1). This was supported by a Hosmer and
Lemeshow Test, which gave a Wald Statistic y* (8,N = 195) = 6.2, P-
value >0.05. The threshold value of 0.500 predicted a percentage of
agreeance with the model of 85.1% (PAC=85.1%), with an error of less than
15%. Detailed results from these statistical models are shown in Appendix 2.
They include a coefficient (B), the standard error related to the coefficient
(S.E.), the, Wald Statistic = [B/S.E.]?, the number of degrees of freedom (d.f),
the significance level of the coefficient (Sig), and the odds ratio of the
individual coefficient Exp(B).

Of the eight independent variables related to the socio-economic
characteristics of customers, two (marital status and number of years
residing in Phnom Penh) had a negative influence on the reduction of plastic
bag consumption. Other factors such as sex, age, educational level,

household expenditure, time of purchase, and the number of plastic bags
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used had no significant influence on the likelihood of reducing plastic bag use
(P-value >0.05). None of the four independent variables associated with
access to knowledge (plastic bags create an unclean living environment;
plastic bags damage drainage systems; plastic bags impact health; plastic
bags pollute water, land, and air) was found to have a significant influence
on the reduction of plastic bag use. The attitudinal factors education on the
impacts of plastic bags is good was not a significant influence, however,
plastic reduction campaigns will reduce plastic bag consumption was found
to have a positive influence (P-value <0.05, odds ratio = 10.66).

Of the five independent variables linked to access to information on
plastic bag consumption, only two were found to have a significant influence.
Hearing a slogan about plastic bags was positive correlated with a reduction
in plastic bag consumption (P-value <0.05, odds ratio = 5.44), however
sharing information about the impact of the plastic bags with friends or
relative had a negative correlation. Customers who had never shared
information about the impact of plastic bags were also not likely to reduce
their consumption (P-value <0.05, odds ratio = 0.24).

Finally, of the seven independent variables associated with customer
practices, two were found to have a significant influence on the reduction of
plastic bag use: joining events or campaigns to collect the plastic bags, and
obeying the sub-decree (P-value <0.05, Odd ration=4.65, odds ratio = 7.48). A
singled variable was associated with a negative likelihood for reducing plastic
bag consumption - taking alternative bags to the supermarket (P-value
<0.05, odds ratio = 0.26). Put simply, customers who have never used an
alternative bag for a supermarket visit are unlikely to reduce their

consumption of plastic bags.
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Discussion

In Cambodia, information about plastics is transferred to the public
through several methods. Customers access information about plastic bags
via slogans (male 84%, female 76%), leaflets (male 73%, female 61%), and
social media (male 81.8%, female 77.6%). However, most respondents (61%)
feel that they lack information about plastic consumption. Knowledge about
plastic bags creating unclean living environments; damaging drainage
systems; impacting health; and polluting water, land, and air was strong.
However, customers tended to have limited technical knowledge about
plastic bag recycling, with only 48% of respondents knowing how to classify
plastic wastes using plastic codes. Attitudes towards reducing plastic
consumption were positive, but the inconvenience of reducing plastic bag
usage was negative. Thus, respondents were still found to use a large
number of plastic bags each trip to the supermarket (between 1 and 7 bags).
In terms of disposing of waste, 57% of respondents reported throwing waste
into public areas; 81% threw plastic wastes in areas surrounding their
houses; 74% burned plastic wastes; 44% buried burry plastic wastes, and
57% reduced plastic use by taking alternative bags when shopping.

Information on plastic usage is considered to be a major contributing
factor in the reduction of plastic use (Brucks, 1985). There are considered to
be two reasons why information is lacking among customers. The first is that
even when respondents access lots of information in the forms of slogans,
leaflets, and social media, these platforms do not provide detailed

information. They are not suitable for sharing technical information or
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knowledge about policies related to plastic consumption. The second is
related to policies and regulations and their enforcement (Koeng et al.,
2020). When there is limited information on regulations and policies, people
are more likely to be careless, which affects the control and management of
plastic consumption (Edwards & Kellett, 2000). Often customers have limited
technical knowledge of plastic bag usage.

This insight is reflected in the results of a study by (Hasan et al., 2015)
who found that consumers generally access knowledge about the
environment (e.g. plastic wastes pollutes the environment, impacts health,
and kills marine life), which makes a significant contribution to the intention
to reduce plastic consumption. However, customers often do not access
technical knowledge about how plastic bags may impact their health. Plastic
codes may be considered too technical to understand, which is why they are
not widely understood by the public.

The study also supported findings that there are two important attitudes
related to plastic consumption (Laroche et al., 2001). An attitude associated
with the inconvenience of reducing plastic consumption is considered to be
highly significant amongst consumers. Even though it is well-known that
plastic bags pollute the environment and impact health, it is difficult (or
inconvenient) to reduce plastic consumption. It was found that 29.5% of
respondents (n=117) did not want to pay a fee to use a plastic bag. While
they were active in sharing information about the impacts of plastic bags
with relatives, friends, and other people, they did not take action where it is

important. Chow et al., (2017) identified that while access to information,
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knowledge, and attitudes lead to good practices; factors such as limited
detailed information and an attitude of inconvenience leads to limited
outcomes with respect to a reduction in plastic bag use among supermarket
customers.

Customer practices and willingness to pay

The survey was conducted with highly educated participants (96.3% were
university educated), however, the number of plastic bags used for each
supermarket visit was high (between 1 and 7 bags). The factors leading to
customers using plastic bags were their price (83%), convenience (95%),
weight (96.8%), material (79.4%), and durability (61.8%). These findings
confirmed those of (Verghese et al.,, 2006; Adane & Muleta, 2011).
Consumers were also found to believe that plastic bags that contain the
logos of reputable brands are desirable, hygienic and convenient.

The WTP for plastic bag use was found not to influence the number of
plastic bags used. This suggests that Sub-Decree 138 was ineffective in
deterring the use of plastic bags, despite a fee of 400 KHR (0.10 USD) being
charged. Most customers had a higher WTP than the fee. Considering the
results presented in Figure 6, the Royal Government of Cambodia should
regulate an increase in the fee to 500 KHR (0.125 USD) to make it more

effective in reducing plastic bag use among customers.
Factors influencing a reduction in plastic bag consumption

The factors influencing plastic reduction were indicated by the results of
a Binary Logistic Regression Wald Statistic y*(26,n = 195) = 108, Pp-

value <0.001. Between 42% and 59% of the variance was shown to be
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explained by 26 independent variables. This was supported by a Hosmer and
Lemeshow Test which gave Wald Statistic ¥*(8,n = 195) = 6.2, P-value
>0.05 with (PAC=85.1%). These results show that access to information,
attitudes, and good practices has a significant influence on reducing plastic
bag consumption.

The impact factor associated with attitudes demonstrates the
importance of the campaigns to raise public awareness. In this regard,
campaigns are shown to be effective in transferring information and
knowledge to customers. This result is similar to that of (Quicksand, 2015)
who conducted campaigns to raise awareness on putting a larger number of
items in a plastic bag. While attitudes were positive towards the importance
of reducing plastic bag consumption, the inconvenience of reducing plastic
bag use was still of concern to 57% of customers, who used alternative bags
for supermarket visits.

Slogans were also found to be a factor in reducing plastic bag
consumption. However, their impact was limited to spreading environmental
knowledge and information to customers. For example, the slogan plastic
bag creates trash; impacts health; and pollutes water, land, and air. More
technical knowledge such as reuse, reduce, recycle and waste management
requires knowledge transfer by other methods. Slogans are not well-suited
to conveying detailed information in law and regulations. In this instance,
methods such as television, radio, and social media platforms should be

considered.
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Good plastic use practices were also influencing factors in the reduction
of plastic bag consumption. Applying plastic waste collection practices and
charging a fee to use plastic bags was shown to influence consumer attitudes
and behavior. The above activities persisted among supermarket customers
and were shown to reduce plastic bag consumption.

Limitations

Two limitations affected the study. The first was missing data from
respondents. As the survey was conducted at the supermarket gates,
respondents considered the timing and environment of the survey to be
inappropriate. As a result, only 239 respondents were analyzed in the one-
way Anova test; while only 195 respondents were analyzed in the binary
logistic regression out of a total of 403 surveys. In future studies, the time
and location of the study should be considered more carefully. The second
was the response rate of different consumer types. Applying a systematic
sampling method of selecting every ninth customer resulted in an over-
representation of students in the sample. Future studies should apply
purposive sampling to remedy this issue (Dnscombe, 2014 ). In addition, the
study should include an assessment of the significance of the behavior of
sellers in influencing the use of plastic bags.

Conclusion

Based on the findings of this study, it is concluded that: limited access to
information and a poor attitude towards the inconvenience of not using
plastic bags has constrained the reduction of plastic bag consumption in

Cambodian supermarkets. This has resulted in the high-level use of plastic
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bags (1-7 supermarket visit). The WTP of government officers was found to
be higher than that of students (321 KHR) and greater than that of other
occupations (538 KHR). However, the difference between these different
users and private employees was found not to be significant. The WTP of
consumers 400 KHR was found to be significantly lower than the fee
scheduled in Sub-decree 168. Despite this, the fee was shown not to
influence the number of plastic bags they used. Thus, increasing the fee by
500 KHR is recommended as a further incentive to reduce plastic bag
consumption in supermarkets. A binary logistic regression showed that
access to information, attitudes, and practices were significant in influencing
a reduction in plastic bag consumption.

In future studies, it is recommended that a research framework is
designed to explore consumer awareness of the disadvantages of using
plastic bag use, particularly those related to SDG-13 on Climate Action, SGD-
14 on Life Below Water, and SDG-15 on Life on land. This study supports the
conclusion of Ritch et al., (2009) that decoupling consumer behavior from
the consumption of plastic bags required to achieve sustainable
consumption, as a precursor to sustainable development. Policymakers
should continue to encourage people who already use reusable bags, even if
this has minimal impact on infrequent users (Rivers et al., 2017). Prospect
theory demonstrates that perceptions in the changed of price may be
influenced more by the frequency of their purchase, rather than the amount
of expenditure. By this view, price increases may have a larger impact on

perceptions than price decreases (Kahneman & Tversky, 2013). Thus,
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policymakers in the Ministry of Environment and business owners play an
important role in increasing the price of plastic bags. In 2008, this was
demonstrated by the Chinese government, who introduced a nationwide
regulation requiring all retailers to charge for plastic shopping bags to reduce
plastic bag litter. Enforcement of this regulation has shown to impact
consumer attitudes. The socioeconomic characteristics of consumers were
also found to affected plastic bag consumption (He, 2012).
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Appendix
Appendix 1. Independent variables included in the regression
Independent variables Measurement Value
Socioeconomic characteristic
1. Sex Nominal Male=1, Female=2
2. Age Numeric Number
3.  Marital status Nominal Married=1,
widow=2,
Single=3
4. Education level Ordinal Non education=1,
Vocational training=2,
Primary=3,
Secondary=4,
High school=5,
University=6
5. Household expenditure Numeric usSD (S)
6. Year of residing in PP Numeric Number
7. Time of supermarket visit Numeric Number
8. Number of plastic bags used Numeric Number
Knowledge
9. Plastic bags create an unclean Nominal Yes=1, No=0
living environment
10. Plastic bags damage drainage Nominal Yes=1, No=0
systems
11. Plastic bags impact health Nominal Yes=1, No=0
12. Plastic bags pollute water, land, Nominal Yes=1, No=0
and air
Attitudes
13. Education on the impacts of Nominal Yes=1, No=0
plastic bags is good?
14. Plastic reduction campaigns will Nominal Yes=1, No=0
reduce plastic bag consumption?
Access to information
15. Through slogans? Nominal Yes=1, No=0
16. Through the media? Nominal Yes=1, No=0
17. Through leaflets? Nominal Yes=1, No=0
18. Through friends or relative? Nominal Yes=1, No=0
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19. Through providing information to Nominal Yes=1, No=0

others?
Practices

20. Taking an alternative bag to the Nominal Yes=1, No=0
supermarket?

21. Joining events or campaigns to Nominal Yes=1, No=0
collect plastic bags?

22. Cooperating by using an Nominal Yes=1, No=0
alternative bag?

23. Obeying the sub-decree? Nominal Yes=1, No=0

24. Paying to use a plastic bag? Nominal Yes=1, No=0

25. WTP for a plastic bag? Numeric KHR

26. Sorting wastes? Nominal Yes=1, No=0

Appendix 2. Factors influencing a reduction in plastic bag consumption

Factor B S.E. Wald | d.f | Sig. Exp(B)
Socioeconomic characteristic
1. Sex -0.704 0.555 | 1.609 1| 0.205| 0.494
2. Age -0.055 0.092 | 0.354 1| 0.552 | 0.947
3. Marital status -1.881 0.846 | 4.947 1| 0.026 | 0.152
4. Educational level -1.403 1.832 | 0.587 1| 0.444 | 0.246
5. Household expenditures 0.001 0.003 | 0.112 1| 0.738 1.001
6. Years of residing in PP -0.138 0.038 | 12.92 1| 0.000 0.871
0
7. Time of purchase 0.268 0.152 | 3.092 1| 0.079 1.307
Number of plastic bags 0.066 0.551 | 0.014 | 1| 0.904 | 1.069
used
Knowledge
9. Plastic bags create an 0.596 1.532 | 0.151 1| 0.697 1.815
unclean living environment
10. Plastic bags damage 20.225 40192 | 0.000 1| 1.000 | 60786
drainage systems
11. Plastic bags impacts health 1.472 1.109 | 1.763 1| 0.184 4.359
12. Plastic bags pollute water, 0.237 0.653 | 0.132 1| 0.716 1.268
land, and air
Attitudes
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13. Education on the impacts 1.502 1.245 | 1.454 1] 0.228 4.489
of plastic bags is good?
14. Plastic reduction 2.367 0.869 | 7.410 1| 0.006 | 10.662

campaigns will reduce
plastic bag consumption?

Access to Information

15. Through slogans? 1.695 0.625 | 7.365 1| 0.007 5.446

16. Through the media? -1.377 0.721 | 3.650 | 1| 0.056 | 0.252

17. Through leaflets? 1.037 0.586 | 3.133 1 0.077 2.822

18. Through friends or -1.428 0.693 | 4.251 1| 0.039 0.240
relative?

19. Through providing -0.006 0.565 | 0.000 | 1| 0.992 | 0.994

information to others?

Practices

20. Taking an alternative bag -1.322 0.595 | 4.933 1| 0.026 0.267
to the supermarket?

21. Joining events or 1.537 0.613 | 6.294 1] 0.012 4.650
campaigns to collect
plastic bags?

22. Cooperating by using an 1.589 2.403 | 0.437 1| 0.508 4.899
alternative bag?

23. Obeying the sub-decree? 2.012 0.848 | 5.627 1| 0.018 7.482

24. Paying to use a plastic 0.222 0.513 | 0.188 1| 0.664 1.249
bag?

25. WTP for a plastic bag? -0.001 0.001 | 1.129 1| 0.288 | 0.999

26. Sorting wastes? 0.728 0.476 | 2.345 1| 0126 | 2.072

Constant -12.60 40192 | 0.000 | 1| 1.000 | 0.000

155




Insight: Cambodia Journal of Basic and Applied Research, Volume 2 No. 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

Vulnerability to changing climate: Locating smallholder
farmers coping strategies in drought-prone districts of
Cambodia and Nigeria

YILA Jummai 0.**, and NORM Sina?

!International Crops Research Institute for the Semi-Arid Tropics (ICRISAT),
ICRISAT-West and Central Africa Regional Office, Samanko Research Station,
BP320, Bamako, Mali
2Center for Khmer Studies (CKS), Sangkat Toul Tompong, Khan Chamkarmon,
Phnom Penh, Cambodia
*Corresponding Author: YILA Jummai O. (j.o.yila@cgiar.org)

To cite this article: Yila, J. O. & Norm, S. (2020) Vulnerability to
changing climate: Locating smallholder farmers coping strategies in
drought-prone districts of Cambodia and Nigeria. Cambodia Journal of
Basic and Applied Research (CIBAR), 2(2), 156—198.

asSgees
kst aingusve R amiuy Mm@ aIRuUAMUYA
AmigiuAmgitisandninstipuionoisiausiha aalAmaIng)

<
u

1ZRMARUR LUtgfuﬁUi’n Spunfsa) (Nguru) 1 ugt (Yobe) [U1§ U
Singih (Nigeria)1 nA® SIRU{HIMITNUMIDANIS SHIN S{UYY
muiw: My ivua iy milmapthAy wifhywasaan sy
isingth Sgsnoghiy: Sisifivyith dgsoonghi: middApms
'cjmu'q,nﬁﬁ2Uﬁ?g§ﬁmﬁ§tﬁﬁum§ﬁmﬁwmmmmmmﬁmf{mmﬁe§
fﬁmmimsmﬁmﬁﬁ}mmifmm?ﬁﬁﬂ MIgANUMS AR unRA
NSMINIMAMNARSIITMINWIA U§Sujny IRURNMAGANURN
pant if siasugm sAomig aiRunsnR AU INNE 99 UgRN
wilhumt [panmadsuistiduf saoahmiuauminnhwani
i gifiues ShgAgihnuAy Huwéfnhﬁfsm@:ﬁtﬁmmimﬁs:

156



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 No. 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh (RUPP)

AUAMUBARANSMIWSSNSUMN U IA Rans Fumisgn
geul Shdihauamn iRusiggdpiasmacmimisingmindiu
gsinnBaging ignibganismimais: nSMIBUHSANRSIRN
%ﬁshé‘hfgmmmsmmm

Abstract

We investigate how smallholder farmers in drought-prone Koas Krala
district, Battambang Province, Cambodia and Nguru district, Yobe
State, Nigeria cope with climate stress resulting from the impacts of
climate variability and extremes due to drought. Information was
collected for this study through a survey of 70 and 116 farm
households, in-depth interviews, focus group discussions, and key
informant interviews in the respective districts in Cambodia and
Nigeria. The study highlights the constraints faced by the selected
communities in responding to climate change. The study reveals that
households where an individual can take on one specialized activity,
such as employment or handicrafts, in the context of overall
diversification of household income, were often less vulnerable than
households where each individual is engaged in many activities at low
intensity. In practical terms, our results suggest that many households
have limited access to their favored coping practices due to a lack of
skills, capital and/or labor. This lack of access is compounded by gender
differences in roles, responsibilities and capabilities that have led to
exclusion of women from carrying out these activities with sufficient
intensity. Based on this analysis, policy recommendations have been
suggested.
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district, Battambang Province, Cambodia and Nguru district, Yobe
State, Nigeria cope with climate stress resulting from the impacts of
climate variability and extremes due to drought. Information was
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informant interviews in the respective districts in Cambodia and
Nigeria. The study highlights the constraints faced by the selected
communities in responding to climate change. The study reveals that
households where an individual can take on one specialized activity,
such as employment or handicrafts, in the context of overall
diversification of household income, were often less vulnerable than
households where each individual is engaged in many activities at low
intensity. In practical terms, our results suggest that many households
have limited access to their favored coping practices due to a lack of
skills, capital and/or labor. This lack of access is compounded by gender
differences in roles, responsibilities and capabilities that have led to
exclusion of women from carrying out these activities with sufficient
intensity. Based on this analysis, policy recommendations have been
suggested.

Keywords: adaptation, vulnerability, coping strategies, climate change,
Cambodia, Nigeria

Introduction

Vulnerability is a key term in the climate change literature that has been
subject to various interpretations and uses. Although a variety of definitions
has been proposed, a comprehensive description suggests that vulnerability
is “a state of susceptibility to harm from exposure to stresses associated with
environmental and social change and the absence of capacity to adapt”
(Adger, 2006). Several scholars in recent climate change literature further
suggest separating vulnerability into physical and social elements (Adger,
2006; Brooks, 2003; Gebreyes & Theodory, 2018), whereby the former refers

to exposure to stress and crises resulting from physical hazards, and the

latter refers to the capacity of individuals and communities to respond to
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physical impacts (Eriksen et al., 2005; Adger et al., 2001; Smit &
Wandel, 2006).

Discussion in the literature identifies three components of climate
vulnerability: exposure, sensitivity, and the capacity to adapt. Coping
strategies are subsumed under the definition of the last of these
components, adaptability. However, coping and adapting are considered two
distinct processes, with different timescales (Eriksen et al., 2005). Coping is
defined as an array of short-term strategies adopted in response to a crisis.
The aim of coping is to maintain various objectives of a household, including
livelihood security, consumption, health and status, thus ensuring individual
and/or collective well-being. On the other hand, adaptation generally refers
to long-term change based on livelihoods that serve to reduce future
vulnerability to climate stress (Adger, 2006; Adger et al., 2001; Smit &
Wandel, 2006). The two processes are intrinsically linked. The strengthening
of coping strategies acts as a means of facilitating adaptation (Eriksen et al.,
2005).

Climate change is one of the major challenges facing all categories of
farmers globally in multifaceted ways due to its impact on agricultural yield
and food security in the developing world, which require adaptation
strategies. Agricultural production is particularly vulnerable to climate
change in tropical Africa due to the impact of climate shocks such as
heatwaves, erratic rainfall, and prolonged drought (IPCC, 2014). Water
scarcity is a major dilemma for food production and sustainable

development (Alemayehu & Bewket, 2017) as it affects smallholder farmers
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in tropical Africa and Asia, whose agricultural production is reliant on rain-
fed irrigation (Alemayehu & Bewket, 2017). Food insecurity is then caused by
changes in rainfall and increased temperatures, which bring about prolonged
dry spells that place stress on farming systems (Domenech, 2015).

It is difficult to provide a precise and universally accepted definition of
drought due to its varying characteristics and impacts across different
regions of the world on rainfall patterns and the way humans respond.
However, drought is the interval of time during that rainfall at a given place
consistently falls short of what is climatically expected. Conditions of drought
appear when rainfall is deficient compared to the statistical multi-year
average for a region, over an extended period (Ishaya & Abaje, 2008;
Ayanlade, 2017). In this paper, we focus on meteorological droughts, which
are based on the degree of dryness or rainfall deficit, and the length of the
dry period.

Although Cambodia and Nigeria are separated by an enormous distance,
both lie in the tropics. Despite the dominant role of commodities (Cambodia)
and petroleum (Nigeria) in foreign exchange earnings, agriculture plays a
significant role in each countries national economy. For instance, in 2018 in
Cambodia, the agricultural sector contributed about 26.6% of the GDP and
employed about 43% of the total labour force. Most people involved in
agriculture are smallholder farmers with less than two hectares per
household. The area of land under cultivation is 3.7 million hectares, 75% of
which is assigned to rice production. Rice is the country’s main crop and

consequently the main source of income for most farmers. Industrial crops,
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such as rubber and other food crops represent the remaining 25% of
agricultural land use (Syngenta, 2018). Similarly, in 2017 in Nigeria,
agriculture contributed about 21% of GDP and employed 67% of the labour
force (IFAD, 2018). The agricultural sector in both countries is threatened by
climate variability (UNDP, 2011).

Furthermore, each country is undergoing rapid population growth (1.7%
per annum in Cambodia and 2.3% per annum in Nigeria) and possess a very
young population, with about two-thirds of the population under 25 years of
age (16.5 million people in Cambodia; and 178 million people in Nigeria). The
per capita income of each country (1,269 USD in Cambodia; and 2,222 USD in
Nigeria) sees both countries listed as lower-middle-income countries (World
Bank, 2020). Besides, both countries are endowed with fragile natural
resources, where a large proportion of the population are susceptible to
natural hazards such as droughts, floods and sea-level rise (Norm, 2009;
Ishaya & Abaje, 2008; Ayanlade, 2017).

The districts of Koas Krala in Battambang Province, Cambodia and Nguru
in Yobe State, Nigeria have faced recurrent droughts for decades, with a
magnitude and intensity that appear to be increasing (Norm, 2009;
Mortimore, 2010). Hence, farmers in these districts have used coping
strategies, or short-term responses to overcome immediate threats and
manage unfavourable weather conditions. For this study, we consider coping
strategies to be activities undertaken by households aimed at obtaining food
or income during times of stress, either through production or through

formal and informal means of exchange.
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In this paper, we consider how smallholder farmers in drought-prone
districts in Cambodia and Nigeria cope with climate stress and draw out the
implications associated with the vulnerability of these farm households. We
also consider how climate vulnerability might be reduced. In assessing
household capacity to respond to drought, we examined the consequences
of the short-term, seasonal droughts of 2004 in Koas Krala; and in 2008 in
Nguru to access direct and experiential evidence of these strategies. These
represent the worst drought years in recent times in each respective study
area. Finally, we consider the implications of the process of adaptation and
the policies that might facilitate adaptive management. Therefore, the
findings of this study may provide smallholder farmers with an enhanced
capacity to plan coping and adaptation strategies and improve crop
production.

Conceptualizing vulnerability to climate change

Climate change is defined as “any change in climate over time, whether due
to natural variability or as a result of human activity” (IPCC 2014), or by an
enlarged definition as “a change of climate which is attributed directly or
indirectly to human activity that alters the composition of the global atmosphere
and which is in addition to natural climate variability observed over comparable
periods” (IPCC, 2014). Extreme temperatures, floods, droughts and water
scarcity are expected as a result of climate change due to anthropogenic
activities that lead to increased GHGs emission, as well as lower levels of
precipitation. This reduces the availability of food resource needed for

community livelihoods. Climate variability is expected to severely affect
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agriculture across the globe. Global warming scenarios suggest that impacts
may include increasing temperatures and declining rainfall, consequently
reducing crop yields and quality, while increasing food insecurity.

Over the past few decades, tropical countries have been observed to be
the most exposed regions to the impacts of climate change (IPCC, 2014;
Niang et al., 2014). The World Bank (2013) has reported that around 64% of
the labour force in developing countries in Africa and Asia are employed in
the agricultural sector. Moreover, since 2000, agricultural activities have
increased. Smallholder farmers in the tropics already face significant threats
to agricultural production, while extreme changes to the climate are
projected to have an even greater adverse effect on farmers, placing further
risks on their livelihoods. Empirical studies indicate that smallholder farmers
tend to be more susceptible to climatic impacts because of an over-reliance
on rain-fed irrigation. Increased attention is being focused on tropical Africa
and Asia due to increased vulnerability to climate stressors. There have been
few studies conducted in developing countries that have analysed the role
national and local governments can play in setting policies that promote
adaptive strategies in response to a changing climate.

Adaptation is defined as an “adjustment in natural or human systems in
response to actual or expected climatic stimuli or their effects, which
moderate harm or exploits beneficial opportunities” (IPCC, 2007,
UNFCCC, 2013). The term “adaptation”, includes financial, socio-economic
and institutional changes. Hence, adaptation to climate change involves a

comprehensive set of activities by which a population responds according to
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various climate pressures (Menike & Arachchi, 2016; Nyong et al., 2007).
Such responses refer to systematic environmental, social and/or economic
adjustments (Komba & Muchapondwa, 2015; IPCC 2014). Therefore, climate
change adaptation is considered as “a process by which individuals and
communities alter regular activities to deal with climate change stimuli,
irrespective of their intent, or spatial and temporal performance” (Komba &
Muchapondwa, 2015;).

In Africa and Asia, most smallholder farmers depend on farming activities
for their livelihood, food security, and resilience (Garcia de Jalon et al., 2018;
Hou et al., 2015). Hence, these farmers are sensitive to variations in climate,
particularly precipitation and temperature (Atedhor, 2019; FAO, 2008).
Agricultural production in this context is characterized by low crop yields,
because of prolonged drought, variable precipitation, heatwaves, and high
temperatures (Maponya & Mpandeli, 2013). However, Uddin et al. (2017)
report that addressing climate variability issues has in recent decades placed
more emphasis on minimizing the release of greenhouse gases. Nonetheless,
minimal progress has been made in this regard, whilst climate change has
persisted in having negative impacts on agricultural production in various
nations in Sub-Saharan Africa. As a result, attention has shifted from halting
greenhouse emissions to adaptation strategies that minimize vulnerability to
the impacts of a changing climate (UNFCCC, 2013).

Adaptation to climate change is not a new phenomenon within
developing countries, where it has been a common focus in recent years due

to the context of climate variability (Mubiru et al., 2015; Burton et al., 2006).
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However, at the commencement of the United Nations Framework
Convention on Climate Change (UNFCCC), mitigation was employed as a
primary strategy to deal with the climate dilemma. Since that time, it has
been recognized that policy responses focus on mitigation alone, cannot
address climate change. Thus, adaptation has now been placed on an equal
footing with mitigation (Mubiru et al., 2015; Hill, 2008). The concept of
adaptation recently evolved into a research area that is influential in many
fields of study (Perego, 2019; Van Aalst et al., 2008). It has become an
imperative policy response to the negative effects of climate change
alongside mitigation (Burton et al., 2006; Devi et al., 2017).

Further, the concept of adaptive capacity is closely related to many other
common terms such as coping ability, adaptability, robustness, flexibility and
resilience (Jianjun et al., 2015). Its definition varies from the local community
to community, from individual farmer to farmer. This variation is dependent
on its contextual nature and value in any particular environment. The
magnitude of adaptation is dependent on the ability of a farming household
to respond to climate shocks and over the short term, the level of support
from the community or environment (Smit & Wandel, 2006; Adegnandjou et
al., 2018). The capacity for local farmers to adapt may be affected by such
factors such as farm size, access to information and financial resources,
availability of technology and infrastructure, institutional settings and
political will, and the environment in which adaptation occurs (Adger et al.,
2001; Smit & Wandel, 2006; Ayanlade et al., 2017; Mkonda et al., 2018). The

objective of this study is to investigate the negative impacts of climate
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change on the activities of small-scale farmers and how they determine the

choice of adaptation strategy.
Research Methodology

The two study districts selected for this study are located in areas that
are affected by drought and climate change, where subsistence mixed
farming is a major means of household livelihood. Koas Krala is situated in
Battambang Province, Western Cambodia (Figure 1). While, Nguru district is
situated in Yobe State, Northeastern Nigeria (Figure 2). The characteristics of
each district are summarized in Table 1. As in any agrarian community,
access to land is of crucial importance. However, in both districts, new
allotments of farming plots are becoming increasingly rare. It is almost
impossible to find virgin arable land surrounding villages in these areas
(Norm, 2009; Mortimore, 2010).

There is also great inter-household variation in the size of landholdings,
with the majority of farmers owning lands under an inheritance system. In
the case of Koas Krala, inheritance is matrilineal, while in Nguru it is
patrilineal. Drought is the most impactful climate hazards in these districts
and the livelihoods of the communities within them have evolved under
variable climatic conditions over time (Norm, 2009; Yila, 2013; Mortimore,
2010).

Results from the normalized rainfall index in each study area are also
presented in Figure 3 and Figure 4 for Koas Krala and Nguru, respectively.
These graphs show that both study areas have experienced ongoing mild to

severe drought events over time. For instance, in Koas Krala, severe drought
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conditions occurred in 1987, 1990, 1991, 1993, 1994, 2002, 2004, 2010 and
2013; moderate droughts conditions occurred in 1997 and 2017; while mild
drought conditions occurred in 2006 and 2015 (Figure 3).

Figure 1. Koas Krala District, Cambodia Figure 2.Nguru District, Nigeria
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In Nguru District severe droughts occurred in 1987, 1989, 1991, 1993,

2000, 2004, and 2008; moderate droughts occurred in 2009, 2011, 2015 and
2017; while mild droughts occurred in 1995 and 2013 (Figure 4). Though
droughts have often caused local food shortages, there have also been other
factors in play, such as social unrest and floods (Norm, 2009; Mortimore,
2010). To ensure food security and overall well-being, these communities
have depended upon adaptation via multiple coping strategies deployed in
response to changing conditions. Men and women have each played key
roles in the process of diversifying local livelihoods to contribute to food

security at the household level.
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Data were collected between October 2008 and February 2009 in Koas
Krala and December 2010 and April 2011 in Nguru. This data was
supplemented with new data collected in July 2019 in Koas Krala and August

2019 in Nguru, as well as secondary data from other research.

Table 1. Key characteristics of each study district

Characteristic | Factor Koas Krala, Nguru,
Cambodia Nigeria
Demographic | Population 68,876 159,632
Household size 5.2 6.6
Economic Average land size per 4.2 ha 3.2 ha
household
Major crops Rice, red corn, Millet,
soya bean, sorghum,
cassava, maize,
peanut, cowpea,
sesame, sweet | sesame, and
potato, mixed groundnuts
vegetable
Climatic Average annual rainfall | 1150 mm 557 mm
Average annual 31°C 32°C
temperature
Altitude 45 m 327 m

Source: Reviews, August 2020

A range of techniques was employed to generate information and
triangulate insights to build a progressively more detailed picture of the
conditions of vulnerability and the coping strategies employed by
households. These included focus groups discussions, semi-structured
interviews, open-ended discussions, key informant interviews, and

household questionnaires (Table 2).
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Figure 3. Normalized rainfall index for Koas Krala, Cambodia
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Figure 4. Normalized rainfall index for Nguru station, Cambodia
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Source: Nigerian Meteorological Agency Abuja, August 2020.

A two-stage sampling process was applied to select the farmers for the
survey. Initially, Koas Krala and Nguru were purposively selected as
historically drought-prone districts that have a high dependence on rain-fed
agriculture and as a result include farmers with a long-term experience on
which to draw form. Then, in consultation with local project partners, four
villages from each district were selected to sample from. Factors considered
in selecting the study villages included the past occurrence of repeated

drought, the size of the village and the willingness of the women to
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participate in the survey. All villages were within 5 to 10 kilometres of the
district headquarters. The sample sizes in each village were determined
proportionately to the total number of households (Table 3).

Table 2. Sample size by surveyed village and district

District Study villages Sample size | Total
Koas Krala, Cambodia Chhnal Moan 16 70
Krang Svat 20
Banteay Char 15
Samraong 19
Nguru, Nigeria Konkon 25 116
Musari 42
Balewa 23
Dudiri 26
Total 186

A list of the households in each village was obtained from the village
head, with households numbered from 1...n. Every third household was
selected for an interview. The interviews were conducted at each respective
houses. When households were found unoccupied, a return visit to conduct
the survey was completed the following day. The heads of the households
were interviewed in their role in making decisions about farming activities
and household coping strategies. Table 3 summarizes the primary data
collection strategy. Relevant secondary data available from scientific reports,

maps and statistical abstracts were also used to supplement this data.

Results and Findings
Farmers’ perceptions of droughts and climate change
Choosing coping strategies in response to drought is a two-step process.

First, the farmers perceive the occurrence of drought, then they act to apply
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a strategy (Mortimore, 2010). The perception of drought is thus a
prerequisite for the initiation of a coping strategy. Studies reveal that a
majority of farmers already perceive drought as a recurring feature of their
environment (Mortimore, 2010; Mertz et al.,, 2009; Deressa et al., 2009).
Almost all farmers in each study area, 93% of respondents in Koas Krala and
95% in Nguru regard drought as the interval of time during which rainfall at
a given place fell consistently short of what was expected (the remaining
respondents did not provide an explanation). Further, 54% of farmers in Koas
Krala and 56% in Nguru distinguished drought as a prolonged period of at
least two seasons without precipitation. For the farmers in these districts,
‘duration” was an important factor in defining drought, consistent with an
agro-ecological definition.

The frequency of drought changes the decision frameworks for farmers
and can influence households coping strategies and actions. Among the
respondents, 68.1% of households in Koas Krala and 74.8% in Nguru perceive
that drought is becoming more frequent. Worthy of note is that a small
percentage (3.1% in Koas Krala and 1.7% in Nguru) perceive drought as
becoming less frequent (Table 4). The response is consistent with the
drought incidence in these two areas, as the incidence of drought is greater
in Nguru due to its semi-arid environment.

Long-term temperature and precipitation changes, as well as the wind,
are key parameters related to climate change in each study district. The
perception of these climate parameters was assessed at the household level

(Table 5). The surveyed households were asked questions about their
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understanding and observations in the patterns of temperature, rainfall and
wind over the past 20 years.

Table 4. Perception of drought frequency*

Response Koas Krala Nguru
n=70 (n=116)
(%) (%)
Becoming more frequent 68.1 74.8
No change 20.5 16.5
Becoming less frequent 3.1 1.7
Don’t know 6.4 7.0

* Percentage of farmers from each district. Differences between districts are significant at chi-square
0.001 level

The majority of the farmers (86% in Koas Krala and 84% in Nguru)
perceive the temperature to be increasing, thus, farmers’ perceptions
corroborate with the statistical records in the study area. According to Norm
(2009), the average maximum temperature in Koas Krala has been rising,
from a baseline of 32°C in 1982 to an average of 34-35°C in recent years (Fig.
3). The data between 1901 and 2005 for Nguru also shows an increasing
trend (Figure 4).

The overall perception of long-term changes in precipitation is that both
districts are getting drier and that there are pronounced changes in the
timing and frequency of drought vents. The majority of respondents revealed
that rainfall has become highly unpredictable in recent years and that the
onset and amount of seasonal rainfall are erratic. The prevalence of mid-
season dry spells was also reported to have increased. Recorded annual
rainfall data between 1982 and 2008 for Koas Krala reveals irregular rainfall

conditions for the past 27 years. The last heavy annual rainfall event was
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recorded in 1999 (1,500 mm). Outside of this outlier, annual rainfall has
ranged between 1,000mm and 1,200 mm, with the lowest level recorded in
2004 (Fig. 3). Nguru district recorded a significant decline in annual rainfall
between 1934 and 2005, with an average reduction of 8mm per year (Figure
4). This is consistent with the survey, where 88% of farmers reported a
decrease in precipitation.

The information collected during the focus group discussions generally
corroborated with the household surveys. Respondents expressed concern
about increasing dry and wet season wind speeds (Table 5). However, the
nuanced opinions on rainfall trend expressed in the household surveys,
where there was agreement on the declining and negative trend in rainfall
were not verified in the focus group discussions.

An overall analysis of perceptions shows that farmers in each district
have a quite elaborate knowledge of climate-related factors and that most
farmers are aware of the fact that temperatures are increasing and the level
of precipitation is decreasing. In the focus groups, female respondents were
more animated in their concern about climate change compared to male
respondents. One key finding that emerged was that all farmers reported
changes in climate variability over the past twenty years. These perceptions
could be confirmed with records that indicate that the two districts have a
history of worsening drought conditions. Male and female farmers both
reported similar or identical observations of temperature and rainfall trends
over time. This demonstrates that memories of historical climate trends can

be a wuseful resource for understanding historical climatic trends.
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Nevertheless, additional research is needed to confirm whether there is a
difference in farmer perceptions of climatic trends and records over different
timescales

Strategies for coping with drought

In both districts, farmers were found to practice a variety of coping
strategies that are representative of their different capacities to manage risk
and take advantage of new opportunities in the agricultural sectors of each
country. Most respondents identified autonomously (implemented without
external intervention) and responsive (implemented in reaction to climatic
events and impacts) strategies. These strategies have been categorized into
past and present mechanisms. Past coping strategies are those adopted
before the extreme droughts that occurred in 2004 in Koas Krala and 2008 in
Nguru, while present strategies are those that occurred after these drought
events (Table 5). It should be noted that past and present coping strategies
are not mutually exclusive, as a respondent may have adopted a strategy in
the past that they still use now.

We found that coping strategies are not fixed or generic across different
households, rather they vary according to the particular exogenous and
endogenous context of each household. Understanding how these factors
are shaped by the interaction of different processes is key to understanding
the changing patterns of vulnerability within a community and across a
region (Eriksen et al., 2005). Exogenous factors are those factors that shape
coping options but are largely beyond the control of communities and

households. These include local economic and political factors, as well as
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local climate and ecology, culture and infrastructure. Factors endogenous to
the household include demographic and socio-economic characteristics.

Table 5. Coping strategies identified by respondents
Strategy Past Present
Koas Krala Nguru  Koas Krala Nguru
(n=70) (n=116) (n=70) (n=116)

Drought resistant varieties 23 26 20 22
Crop diversification 32 29 34 31
Livestock diversification 15 12 13 15
Mixed cropping 71 78 82 84
Early maturing crop 24 19 22 21
varieties

High yield varieties 12 18 18 20
Replanting 14 12 8 10
Taking waged labour 27 23 33 34
Labor migration 25 31 32 36
Selling productive assets 16 19 22 21
(livestock and agricultural

products

Farm relocation 3 2 1 1
Food storage 45 47 34 38
Seed banks 11 9 7 6
Share cropping 8 6 5 5
Diversifying household 33 29 38 34
income

Irrigation 8 7 16 7
Mortgaging land 4 3 6 3
Taking loans 8 11 13 15

Food storage, diversification of family income, crop diversification, taking
waged labour, labour migration, as well as selecting high yielding and/or
drought-resistant varieties are popular coping strategies in each district.

Among these strategies, food storage is the most popular past coping
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strategy. However, more recently, the number of people using food storage
strategy has declined. The likely reason for this is that most households have
had insufficient food even in good years to enable them to store food as a
hedge against drought.

Other strategies that have declined in use include the replanting of crops,
cultivation of drought-resistant varieties, and seed banks, Most of the
farmers (93%) mentioned that benefits from these strategies are less than
what was expected, or that the costs of inputs needed to implement them,
such as chemical fertilizers and fuel to operate pumping machines are
beyond the reach of their household. To reduce the possible risk of food
shortages arising from uncertain rainfall, farmers perceive that they have no
other option but to intensify waged labour, labour migration and diversified
income strategies to minimize risks. In particular, respondents mentioned
that labour migration serves as a safety valve in a situation where there are
multiple uncertainties. In years where there is normal rainfall, this strategy
helps them to increase their income by making efficient use of what is
produced. Even though gaining a maximum return on their labour is
perceived as important, the ultimate goal of respondents was reported as
achieving stable production and food security. This shift in strategies is
evidence that respondents are willing to change and adopt new coping
strategies.

There was significant evidence generated that existing gender roles act as
constraints to adopting some coping strategies. For instance, in Konkon

village in Nguru district, Hadiza, who is a widowed household head, cares for
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three school-aged children. She previously grew vegetables for sale,
however, declining rainfall in recent years has constrained her activity as she
cannot afford the cost of diesel to pump water for irrigation. Combined with
the loss of income from her husband, this has placed her household in a
precarious situation and she now relies upon her mother conducting petty
trade to buy food. In the same village, a man named Hamisu abandoned
farming due to several seasons of low rainfall. He was able to find
employment in a local tanning factory and is now able to support his family.
For Hadiza, such an option would be much more difficult, partly because she
only has a primary school education, but also because she needs to stay
close to the household to care for her children.

In Koas Krala district, prolonged drought has had a significant impact on
rain-fed rice cultivation. Farmers now rarely transplant seedlings from
seedbeds as they did in the past when rainfall was regular. Instead, many
have turned to direct sowing. Further, they have abandoned the practice of
cultivating a second crop during the rainy season to ensure adequate rice
supply for achieving a surplus for sale at the market as this is no longer
tenable. To redress this shortfall, many men have diversified into collecting
fuelwood for charcoal production and other non-timber forest products.
Others have turned to driving motorcycle taxis or taking waged labour. A
sizeable number now regularly migrate to Thailand to work in the
construction industry. Many women have taken to waged labour, while some
are involved in raising livestock, brewing local beer and supporting their

husbands work in charcoal production.
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Farmers access to institutional support

Cambodia and Nigeria have both recently undergone political and
institutional change. Although households can make decisions that reduce
their vulnerability to climate change and drought, these decisions are
embedded in the institutional framework. Until 1979, Cambodia was led by
the brutal and repressive Khmer Rouge regime, while in Nigeria democracy
returned after a long period of military rule in 1999. Before this, traditional
governance systems prevailed, based on communal authority in both
countries. Local-level institutions and collective action based on social capital
were the main mechanisms for responding to livelihood risks. Since these
changes, households in Koas Krala and Nguru have had access to democratic
governance structures and associated policy frameworks, and a wide variety
of institutions now influence livelihood decisions in these contexts. This has
had implications for vulnerability to drought, as decisions at the household
level are now embedded within a new framework, within a landscape that
can intentionally or otherwise influence local coping strategies.

In response to increasing vulnerability, external policies and institutional
interventions have become more prevalent in relieving communities of
droughts impacts. Farmers are prompt to point out that many of these
measures are reactive and often lack foresight. The concerns expressed are
many interventions have further weakened the coping capacity of
communities. In some cases, measures have been identified as constraints to
community-level innovation in coping strategies and have exacerbated

inequalities. Much less than one-quarter of respondents in each district
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reported receiving assistance (information, training, and materials) from
government institutions. This result was found to be significantly gendered,
with 23% of men and only 9% of women receiving institutional support.
Whilst access to the new policy frameworks within new democratic
governance structures is often intended to be equal, in reality, this is often
not the case. Policies at the national level are directly and indirectly aimed at
reducing absolute vulnerability to climate change and drought. However,
local-level implementation is variable, and access to policy frameworks
differs between households heads based on differences in both human
(education) and social capital. Overall, men are better informed and have
access to wider networks through which knowledge can be dispersed. Thus,
male-headed households tend to have greater access to opportunities
afforded through new policies and institutions. The result is creating
differential levels of vulnerability, where male-headed can apply coping
strategies that are supported by institutional structures, while female-
headed households are still largely dependent on traditional governance

structures and informal institutions when responding to climate risks.

Discussion
Adaptation and coping strategies applied in response to climate change at
the farm level

Farmers in Koas Krala and Nguru have had to adopt different strategies

to respond to climate change in light of farming being the primary
occupation of the majority of the local community. Based on survey data
collected from 186 smallholder farmers, supplemented by semi-structured

interviews, and focus-group discussions, perceptions on climate change of
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respondents have been analysed to better understand coping and
adaptation strategies. This is important as smallholder farmers face
precarious futures due to climate change and this call for innovative
livelihood strategies. The situation is even more acute for marginalized
smallholder farmers in Nguru District, Nigeria. For the near future, the
farmers in these two case studies have no other option but to cope with, or
ideally, adapt to a changing climate.

Across each district, most smallholder farmers attributed reductions in
crop yields to changing precipitation patterns and rising temperatures.
Although the perceived impacts varied in each district, the magnitude of
climate change impacts was found to have become more significant over the
past two decades. The most commonly observed changes include an increase
in temperature (94% of respondents); low rainfall (92%); rainfall variability
(93%) and an increased recurrence of drought (71.5%). Most respondents
reported altering their farming practices to minimize their vulnerability
and/or to adjust to the changing weather conditions in response. These
coping strategies include diversifying crops and planting new crop varieties.
The findings show that farmer perceptions about climate change have had an
impact on their livelihoods, as they have been the basis for decisions made in
response (Yila & Resurreccion, 2013). Findings from similar studies have also
concluded that perceived changes in their local climatic conditions are a
significant driver in the implementation of various coping and adaptive

measures.
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Table 6 demonstrates that out of the 186 farmers surveyed at the two
research sites, 19% have used improved seeds (hybrid) or diversified to new
crops, as a climate change adaptation strategy over the past two decades.
Similar findings were highlighted in a study conducted in Sri Lanka by
Gunathilaka et al. (2018). Also, 21.5% of participants agreed that cultivation
of early maturing crop varieties makes up for decreased household food
sources; 74.5% claimed to have adopted cultivation over shorter cycles;
78.6% of households have adopted more drought-tolerant crop varieties;
while 78.5% have delayed planting some crops until later in the season.
Similar studies by Epule et al. (2017) have shown that changing crop planting
dates is employed as a climate change adaptation strategy in the Sahel
region as a result of prolonged dry spells.

Higher yielding crop varieties

Another result from the study demonstrates that smallholder households
have adapted to climate shocks, such as heatwaves, prolonged dry spells,
drought, declining rainfall, and temperature increases by applying shorter
cycle cropping with hybrid seeds and abandoning indigenous crops. The
focus group discussions discovered that over the last 20 years farmers have
slowly transitioned from growing traditional rice, maize, and bean varieties
due to declining yields and increased impacts from pests and diseases. This is
consistent with a similar study by Setimela & Kosina (2006), who confirmed
that respondents in South Africa now select open-pollinated varieties (OVPs),
such as Zm521 (maize) as it enables comparatively more stable production,

early maturity, and greater resistance to drought. It is also supported by the
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findings of Dedewrwaerdere & Hannachi (2019) in Yunnan Province, China
who examined the socio-economic factors related to the co-existence of
landraces and modern crop varieties; as well as findings by Gunathilaka et
al. (2018), who studied the barriers and policy implications of climate
adaptation approaches in perennial cropping systems in Sri Lanka.

Despite differences in the perceptions and awareness of smallholder
farmers about climate challenges at each research site, the focus group
discussions and interviews held with the extension workers and farmers
revealed that adaptation strategies are similar in both Nigeria and Cambodia.
However, it was of paramount interest to this study to assess in-depth data
about differences in the adaptation and coping strategies from one area to
another. Farmers at each site all adopted coping strategies that focused on
changing the crop varieties with high yield potentials. The preference for
high yielding varieties cut across all typologies of farmers despite differences
in the types of crops cultivated in each village. For example, in Nguru,
farmers preferred crops including maize, groundnut, sweet potatoes, rice,
beans, and tomatoes. The survey results indicate that 56.8% of farmers
selected hybrid maize varieties, with an improved vyield to replace open-
pollinated maize varieties (Table 6). Farmers in Musari village replaced maize
crops with beans, sweet potatoes, and hybrid sorghum. In Dudiri village,
others have identified sesame and improved maize as higher-yielding crops.
While in Konkon village, smallholder farmers have reported that rice and

onions have higher-yielding potential.
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Further, extension officials reported that for smallholder farmers to
accept new cultivars that they must first demonstrate higher yields than
traditional varieties in support of farmer preferences for crops that achieve
higher prices at the market (Dedewrwaerdere & Hannachi, 2019). Higher
market prices have been shown to influence smallholder farmer decisions on
the crop variety to plant. It is therefore important to understand that low
crop varieties have low-income returns and this affects the livelihoods of the
majority of smallholder farmers in Koas Krala and Nguru districts. This finding
agrees with the results of a study conducted by Perego (2019) analyzing crop
prices and land titles in Uganda, where crop prices had a strong influence on
when smallholder farmer had access to a marketplace.

Changing planting dates using shortened crop cycle varieties

The majority of smallholder farmers were found to cultivate shorter-cycle
crop varieties to adapt to uncertain climatic conditions, especially when they
are not able to access climate advisory information. This strategy was
employed by farmers in Musari, Balewa, and Banteay Char, where there is
seasonal rainfall variability. In these instances, farmers have adopted crop
varieties with shorter cycles as part of a climate change adaptation strategy.
Continuously changing climatic conditions have forced smallholder farmers
to change planting date patterns. Similar studies by Singh et al. (2014) on
cotton and peanuts in West Africa attest to this. While Loison et al (2017)
argue that it is only partially true, as this decision should also take genetic

variability into account.
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Drought-resistant crops varieties

Unpredictable, prolonged dry spells and abnormally increased
temperatures have contributed to negative impacts on crop production.
However, smallholder farmers in the study areas have used moisture and
stress-tolerant crop varieties as an adaptation strategy during droughts. For
instance, in response to low precipitation, smallholder farmers have chosen
to apply drought-tolerant crop varieties. Information obtained from focus
group discussion and interviews revealed that maize, rice, sweet potatoes,
millet, beans, and onions, were the main crops that alternative varieties had
been selected.

Group discussions revealed that farmers have also altered their planting
calendar to adjust to when it now rains. This suggests that numerous drivers
influence farmer decisions about how to introduce new crop varieties in an
area because of climatic conditions. In Krang Svat village, one elderly
respondent stated, “the growing season for the crop is determined by the climate.
If there is no rainfall, then farmers do not plant”. These findings are similar to
studies by Komba & Muchapondwam (2012) and Mpandeli (2006) conducted
in Limpopo River Basin in South Africa. Maponya & Mpandeli (2013) also
revealed that smallholder farmers use drought-tolerant varieties as an
adaptation strategy. This is also in alignment with the findings of Fisher et al.
(2016), who highlighted how drought-tolerant varieties were used to
promote climate-secure farming practices in Ananthapur District in India. In
Samraong village, sweet potato and beans have been adopted as drought-

resistant crops in response to extreme weather conditions.
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Mixed cropping farming

Many farmers were found to employ mixed cropping methods as a
traditional method of adapting to the changing climate conditions. Around
83% of farmers in the study cohort were found to use this practice to
improve crop yields (Table 6). By this approach, selected varieties of crops
are cultivated simultaneously on the same plot of land to reduce the
depletion of soil moisture and nutrients. Smallholder farmers apply this
practice this technique to guarantee a harvest when other crops fail because
of climate shocks. A study by Mkonda et al. (2018) in Tanzania reported that
most cultivated fields within the study area cultivated two or more crop
types depending on the location of the farm and the preferences of the
farmer. For instance, farmers in dryland areas of Nguru district in Nigeria
intercropped maize with beans and groundnut with sesame. During a field
survey, it was observed that most of the farms in Koas Krala District
cultivated more crops per plot than those in Nguru. In Chhnal Moan mixed
cropping was applied in conjunction with drought-resistant crops, such as
beans and okra. These practices support empirical evidence that suggests
that growing both trees and crops on the plot farmland has the benefit of
decreasing evapotranspiration during heatwaves (Eze, 2017; Sze, 2018. Eze
et al., 2018). This is useful for farmers in Dudiri, as the study area is located

in a semi-arid ecological zone with high temperatures.
Conclusion

This study outlines how climate variability has influenced small-scale

farmers to employ coping and adaptation strategies at the local scale. Focus
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group discussions, questionnaires, and interviews were used to collect data.
It was revealed that adaptation is a process of recognizing the impacts of
climate change and adapting to the changed conditions. Due to their
perceptions about the impacts of climate change, farm households were
shown to have adopted on-farm activities to improve their resilience to
climate change impacts. Small-scale farmers use strategies to adapt to
climate impacts on crop yields by planting several crop varieties, including
drought-resistant and short cycle crops, as well as intensifying production by
using furrow irrigation. In line with the results of this study, adaption
strategies require a detailed understanding of the determinant small-scale
farmer decisions to have an impact. These strategies need to respond to
both socio-economic and physical variables to influence the adaptive
capacity of farming households. In this study, the determinant that affected
farmer decisions were found to include: the educational level of the
household head, the size of the landholding, access to information about
climate change, off-farm activities, and changes in rainfall and temperature.
The success of climate change adaptation strategies is largely reliant on
effective planning. Government departments and community actors play an
important role in influencing the extent to which the vulnerability of farmers
can be overcome in response to climate hazards. Strategic planning at the
national level should be informed by the decisions at the farm-level, with
clear accountability and supported by sufficient financial capital. It is
important to identify strengths in the roles different stakeholders play in

adaptive planning how activities may be coordinated. Concern about
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vulnerability to drought and its adverse impacts on livelihoods have led to
farmers in each study district adopting different coping strategies. However,
this varies from household to household, dependent on various social,
institutional and ecological factors.

Although the findings in this study relate primarily to coping strategies,
they are also relevant to adapting to long-term climate change impacts as
they provide insight into how farmers do and do not cope with changes to
livelihoods and food security. Understanding how smallholder farmers have
responded to climate variability in the past and how they can respond now,
including the nature of institutional support that is available; provides a
baseline for designing long-term adaptation strategies. As agricultural
production remains the main source of livelihood for most rural
communities, climate adaptation is imperative for protecting the livelihoods
of the poor. This will require the involvement of multiple stakeholders,
including policymakers, extension agents, NGOs, researchers, communities,
and farmers. Effective policies are critical for creating an enabling
environment for adaptation. Important policy areas include education,
access to extension services, credit, pricing and market policies, the
distribution of food commodities, and research and development.
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Appendix

Table 3. Data collection methods

Activity

Selection

Koas Krala, Cambodia

Nguru, Nigeria

Topic and focus of activity

Semi-structured
interviews and open-
ended discussions

Households of poor, medium and
high socioeconomic status

16 people in the 4 study
villages.

20 people in the 4 study
villages.

Explore farmers’ risk perceptions and their
attitudes regarding coping with drought

Household
questionnaires

Systematic random sampling. Every
third household was selected for an
interview.

70 households

116 households

1) socioeconomic profile of the respondent;
2) climate variability and extremes
experienced in the last two decades and their
impacts;

3) household’s vulnerability in terms of food
availability, livelihood, etc.; and

4) coping strategies.

Focus group
discussions

Men only; women only, and mixed
groups

Three in Koas Krala

Three in Nguru

Employed a combination of participatory
techniques such as timeline analysis,
stakeholder analysis, participatory
vulnerability assessment, and community
mapping of vulnerable areas

Key informant
interviews

Local officials, representatives of
agricultural services (extension,
credit and research) at provincial and
state agricultural offices, NGO
personnel, leaders of farmer unions
and associations

Mainly at the district
headquarters and study
villages

Mainly at the district
headquarters and study
villages

Contemporary information on local
institutions and policies on climate change
and drought

In-depth discussions

Individuals from households classified
as high and low drought impact

Eight men and eight women in

total (two men and two

women each in the 4 study

villages)

Eight men and eight
women in total (two
men and two women
each in the 4 study
villages)

Pattern of coping by households during
drought
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Key Messages

v

This policy brief introduces preliminary research results of the
Build4People project, funded by the German government as part
of the multi-phase focus programme “Sustainable Development
of Urban Regions”. Furthermore, the research agenda of the
upcoming main four-year Research and Development phase (RD
phase) will be introduced based on insights gained in previous
shorter funding periods. The Build4People research consortium
consists of representatives from four German universities and two
German  companies with  their respective research,
implementation and dissemination partners in the Kingdom of
Cambodia.

Build4People’s rationale is based on Phnom Penh‘s dynamic
economic growth, which is coupled with a local urbanisation and
construction boom. However, new buildings and neighbourhoods
are rarely constructed in a sustainable way with direct and
indirect negative environmental impacts. Issues of sustainability
are hardly addressed by decision-makers in the construction
sector, related ministries, city administrations or building users.
The overall aim of the multi- and trans-disciplinary Build4People
project during the RD phase is to support and analyse the
transformative shift in Phnom Penh’s current business-as-usual
urban development pathway towards a pathway with higher
sustainability and liveability levels. The entry points for the
research are the building and neighbourhood planning sectors.
Methods, tools and key instruments to achieve the objectives of
the RD phase are collaborative planning workshops, strategic
niche management approaches, transition management
approaches and subsequent experimental implementation. All of
these measures will generate applied knowledge for local
stakeholders and a basis for evidence-based decision-making.
Urban quality of life as a people-driven approach serves as the
integrating link for all of our scientific, conceptional, analytical
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and normative dimensions. During our research, we will jointly
conceptualize, measure and model urban quality of life and
consider its political dimension and its often-ambiguous
relationship to sustainability.

Keywords: Sustainable buildings, sustainable urban transformation,
integrated urban people-centric development, urban quality of life,
sustainable urban development pathways, pro-environmental
behaviour and sustainable living, Royal Kingdom of Cambodia

Introduction: General problem description

The current COVID-19 pandemic not only highlights the requirements
and necessities of services, functions and infrastructures that urban areas
need to provide for their citizens. It also highlights “the gravity of the current
crisis makes the need for transformative urban change clearer than ever”
(WRI, 2020). UN General Secretary Antdnio Guterres recently introduced
policy recommendations with regard to this challenge, arguing that the
COVID-19 crisis is “an opportunity to reflect and reset how we live, interact
and rebuild our cities” (UN 2020). In a policy brief, Guterres suggests that the
capacities of local governments must be strengthened and the economic
recovery must be realised as a green, resilient and inclusive one (UN, 2020).
Furthermore, the crisis revealed that residents, unable to commute and
travel during the lockdowns, have been thrown back on their
neighbourhoods, community networks and direct personnel urban
environment. Urban citizens are more aware than ever that a high quality of
life within their neighbourhoods is very valuable for living, working and

recreation.
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As part of the global megatrend towards urbanisation, an increasing
share of buildings is concentrated in urban areas. Decarbonising the
buildings and construction sector responsible for about 38% of energy- and
process-related emissions worldwide is critical for achieving the UN
Sustainable Developments Goals and the Paris Agreement commitment
(United Nations Environment Programme, 2020). In fact, sustainable
buildings can arguably be identified as “one of the most significant, cheapest
and fastest approaches to reduce greenhouse gas emissions at the local
scale” (Preller et al., 2017: 217-218; OECD & IEA, 2013; UNEP & Global ABC,
2016).

This is particularly relevant for countries like the Kingdom of Cambodia,
which are confronted with enormous building activities in their biggest cities
like Phnom Penh, Sihanoukville and Siam Reap. With an annual contribution
of 9-10% to GDP, the construction sector is one of Cambodia’s key industries
(Durdyev et al., 2016). The boom in this sector contributed to World Bank
Group’s reclassification of Cambodia from the status of a “low-income
country” to the status of a “lower-middle-income country” in 2016 (McGrath
& Kimsay, 2016). The International Finance Corporation (IFC) believes that
50% of the buildings with long-lasting impacts regarding sustainability that
will be standing in Cambodia in 2050 have not been built yet (IFC, 2016). The
IFC also notes that incorporating (energy and resource) efficiency into new
designs is up to ten times more cost-efficient than retrofitting them (IFC
2016).

In addition, further urban expansion of the bigger cities is to be expected.

For example, the Global Green Growth Institute (GGGI) anticipates a
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doubling of the urban population in Cambodia by 2030 and warns of housing
shortages and an under-supply of infrastructure in this context (GGGI, 2016).
GGGl, in its Phnom Penh Sustainable City Plan 2018-2030, has also
demanded guidance on “constructing or retrofitting energy-efficient housing
and buildings” as a priority action in regard to the built-up environment
(GGGI, 2019: 59).

To reduce carbon emissions from buildings and energy supply systems
effectively and economically, an energy-efficient urban layout is of key
importance (Bott et al., 2019). In the context of Cambodia, this means that
adapted climate-responsive solutions have to be explored and implemented
within the next years. Besides the level of buildings, the planning and
implementation of sustainable neighbourhoods plays a key role: “As socio-
spatial units, neighbourhoods offer a suitable scale of intervention for
integrated planning and packages of measures for sustainable urban
redevelopment.” (Bott et al., 2019: 22).

Whereas some developments in Phnom Penh might be connected to
enhanced liveability levels, i.e., increased use of individually owned cars, the
latter have had negative consequences on sustainability levels, i.e., higher
carbon emissions and air pollution. They also have potentially detrimental
effects in other liveability dimensions such as walkability or air quality.
Liveability has increased more for some parts of the urban population than
for others. For example, a significant number of high-rise condominium
towers, urban and suburban residential enclaves and gated communities
have been developed over the last years targeting the urban upper and

middle classes “new consumers”. However, many of the negative
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consequences for public infrastructure such as an increase in traffic jams and
the environment are externalised from the general public (Paling, 2012;
Fauveaud, 2015). Striking examples of these processes have been large-scale
evictions and re-locations of lower-income communities as well as the filling
of urban lakes. Urban lakes that often formed the basis of their livelihoods,
provided ecosystem functions such as serving valuable retention spaces in
case of heavy rainfall events have been transformed into luxury housing and
other speculative real estate investments (Beckwith, 2020). These
developments don’t seem to have improved the quality of urban life for the
urban majority, nor are they conducive to urban sustainability. The
Economist Intelligence Unit (EIU) in 2015 rated the liveability of the city as
fairly low — at least compared to its regional peers and by international
standards. Its ranking placed Phnom Penh only 126th out of 140 cities
globally (EIU, 2015).

At the same time, the development towards a modern consumer society
in Cambodia has resulted in more resource-intensive lifestyles than when
compared to the last four decades. This strongly affects the way buildings are
designed, built and operated. This can be simply illustrated by monitoring
the increase in electricity consumption. Within just the past 15 years,
development in Cambodia has pushed electricity consumption per capita
from about 70 kWh in 2005 to 530 kWh in 2018 (IEA Data Services, 2021a).
While this energy consumption may seem low when compared regionally (PR
China: 4,910 kWh, Vietnam: 2,380 kWh), it is expected to rapidly rise in the
near future (IEA Data Services, 2021b). Already now, electricity consumption

is very much focused on the country’s primate city: Phnom Penh accounts for
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about 85% of the national electricity consumption, but only for about 10% of
the Cambodian population living in Phnom Penh (Pode et al.,, 2015).
Therefore, the Build4People project is timed to coincide with the beginning
of an expected development expansion and can additionally benefit from
past research and trans-disciplinary project implementation experiences of
Build4People team members in Vietnam or China. Applying lessons learned
from those previous experiences can improve and strengthen the
Build4People project’s implications and recommendations for Cambodia’s
sustainability practices in the urban sector at its relatively early stage of
development.
Preliminary research results

Preliminary research results of altogether six scientific work packages
have been gathered during a six-month so-called Preparation phase
(November 2017 until April 2018) and an 18-month so-called Definition
phase (August 2019 until January 2021). Build4People’s research has
generally confirmed that the awareness of sustainability issues in Cambodia’s
building and construction sector is low, although gradually gaining support
from stakeholders. Though the basic principles and necessities of sustainable
buildings and sustainable urbanisation have been widely disseminated
worldwide in recent years, including through major donor organisations like
the Asian Development Bank (ADB) or the United Nations Development
Programme (UNDP), local stakeholders and practitioners complained that
they lacked knowledge about how to apply sustainability solutions within the
existing technocratic and top-down planning approaches and the existing

socio-institutional environment. In short, the most important issue was a lack
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of actionable knowledge, e.g., how to overcome implementation gaps in the
field of sustainable urban development. It became clear that effective
implementation requires a detailed analysis (including of the socio-economic
environment), development of adapted and localised measures (including
the use of action research), long-term strategies, and more collaborative and
strategic planning approaches.

At the same time, local stakeholders in Phnom Penh showed general
interest in the holistic concept of urban quality of life that was
communicated as the overall normative aim of the Build4People project.
Initial discussions on how to reconcile individual life satisfaction with
objective standards of sustainability also revealed that more research is
needed in this field.

An important insight from the perspective of environmental psychology
with regard to the environmental awareness of people in Phnom Penh was
the difference between local and global environmental issues. The
awareness and understanding of environmental problems seem to be
directed towards local problems, such as air pollution and the lack of waste
management, rather than global environmental problems such as climate
change. Local organizations and institutions have already taken some
measures to address those environmental problems, e.g., by promoting the
avoidance of plastic, saving of drinking water, enhanced waste management,
etc. Posters and other awareness-raising materials on these topics are
observable in public spaces, official institutions or restaurants. The problem
awareness and understanding of global environmental problems such as

“climate change” turned out to be less salient.
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Citizen’s “climate awareness” can be defined at two levels: In a local
context, and in terms of a global problem understanding of climate change
(Li, 2015). There seems to be a need to strengthen awareness of the global
consequences of individual and local behaviour and the importance of
sustainable lifestyles in the long term. From the sustainable building
perspective, it was perceived that common practices include reliance on
(often imported) construction methods and standards, building designs and
materials that are often inappropriate to local climates and conditions (see
also Bodach, 2019). Despite the high electricity prices, passive energy-saving
potentials applied to building techniques are rarely taken into account. All
this happens notwithstanding the rich heritage of building designs from the
modernist era, known as New Khmer Architecture, and from the colonial era
that was erected following bioclimatic design principles (Kolnberger, 2014;
Waibel, 2017; Bodach & Waibel, 2017).

Furthermore, construction professionals displayed a lack of knowledge in
adopting sustainable design principles, construction methods and in
advancing low-energy building system technologies. Often, no consideration
is given to life-cycle issues or bridging the divide between the economic life-
cycle phases of the buildings by making sustainability transparent, e.g., by
employing evidence-based and predictive design techniques and instruments
such as building certificates. The research showed that necessary sustainable
technologies for the change from traditional bioclimatic design to technically
equipped modern buildings are not available in the Cambodian market and
must be developed strategically, along with their necessary market context

(Schwede, 2020). Finally, various local experts confirmed that recently
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erected buildings and neighbourhoods primarily target the high-end of the
market and are only partially in line with the urban population’s actual
demand.

Major insights from the perspective of sustainable neighbourhood
development were gained through the organisation of the Build4People
Ecocity Transition Lab at Phnom Penh City Hall. This was an interactive
workshop and charette stretching over one week, which proved very
valuable for understanding local issues, capacity-building, and the
implementation of transdisciplinary collaboration in complex sustainable
urban developments. During the Ecocity Transition Lab, it became clear that
there is a strong demand for sustainable urban renewal and neighbourhood
development approaches. A particular outcome was that while there is a
framework of planning systems and multiple planning policies, there is hardly
any synergy between the Socio-Economic Development Plan and the Spatial
Plan, which are the major planning systems. Furthermore, a lack of capacity
(funding and technical skillsets) has been identified as a bottleneck for
developing qualified urban, spatial and land use plans, especially at the Khan
and Sangkat levels (see also Makathy, 2016; World Bank Group, 2018). As a
lesson learnt, the successful approach of the Ecocity Transition Lab will be
extended and deepened in the upcoming project phase, along with creating
a toolbox for sustainable neighbourhood development including strategies,
guidelines and criteria as well as implementation strategies.

Based on the perspective of “urban green” as ecological infrastructure
within cities, our research established that Phnom Penh has a growing need

for the development of urban green space and public spaces. The city center
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is mainly characterized by built-up and sealed-off areas. Apart from some
existing urban historic parks and streets with old alley trees that provide
shade in the hot periods, residents of Phnom Penh use green spaces for
recreation, leisure, sports and cultural events.

However, due to intensified urban sprawl and densification of urban land
use, the spatial share of urban green space is rapidly decreasing in Phnom
Penh since 2000, leading to increased flooding problems during the rainy
season. One of the key findings of the 1st Build4People Ecocity Transition Lab
in March 2020 was that officials and citizens alike consider urban green
space to be an important feature for urban planning and sustainable
development in Phnom Penh.

With regard to greater awareness-raising for the maintenance and
promotion of more urban green space, we are fostering the idea of an Urban
Green Infrastructure approach. This analytical framework allows for an
analysis of urban green space in terms of its multi-functionality considering
physical and functional connectivity and relates this to the capacity of
ecosystems to provide multiple valuable ecosystem goods and services (EEA,
2017).

In analysing Phnom Penh’s urban climate, the mesoclimatic conditions of
the surrounding region must be considered. Therefore, a regional climate
analysis was carried out to understand the ventilation effects during the
different seasons. Here, two seasons are especially important, as they bring
wind from two different directions that influence the urban climate. The
urban climate analysis provided more quantitative results on urban heat

islands and helped to formulate a methodology for deriving an urban climatic
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map. The research showed a considerable temperature variation rate
between urban and suburban areas ranging from 4 to 9 degrees Celsius. As
this result is highly dependent on local city structures, more data on urban
climate are needed to develop a valid urban climate model of Phnom Penh in
the future. From land use data, building and vegetation information, the
input layers for an urban climatic map were formed. These different datasets
are needed to calculate an urban climate map (Ren et al., 2011) with a GIS-
based method.

During a neighbourhood design project, the initial results were used to
recommend climatically orientated urban structures to provide better
ventilation for buildings and open spaces to reduce heat stress. Finally, a
thermal comfort index was applied in the research on urban quality of life.
With this classification, which encompassed indoor as well as outdoor
conditions, various aspects of well-being were evaluated.

From the perspective of sustainable urban transformation, major
problems may be related to institutional fragmentation and ambiguity. While
governmental institutions do play a central role in urbanization processes,
informal power structures and the entanglement of the private interests of
political elites render the government’s de-facto role much more ambiguous
(Paling, 2012). Administrative responsibilities for sustainable urban
development are scattered among many different national-level ministries
and Phnom Penh City Administration (PPCA). PPCA itself has very limited
financial and human resources and is generally considered to be in a
relatively weak position with regard to land ownership and legal institutions

between the central state and powerful private developers. Furthermore,
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project implementation usually requires some form of “buy-in from the local
elite”, i.e., a project-based and negotiated relationship between private-
sector developers and state actors (Nam, 2017: 626). Local stakeholders have
indicated in qualitative interviews that experimental pilot or demonstration
projects, governmental incentive schemes as well as cooperative and multi-
stakeholder platforms might be supportive or in favor of a sustainable urban
transformation in Phnom Penh’s building sector, whereas assumed cost
increases, deficiencies of local capacity and a lack of market readiness might
stand in its way.

Briefly, the preliminary problem analysis of the different work packages
of the Build4People project showed that only systemic trans-disciplinary,
cross-cutting and people-led enabling approaches can promote sustainability
and to increase urban quality of life in Phnom Penh.

Objectives of the research and development phase

Based on the insights and experience of the previous preparatory phases,
the overall aim of the Build4People project’s upcoming four-year Research
and Development phase (RD phase) is therefore to support and analyse a
transformative shift in Phnom Penh’s current business-as-usual urban
development pathway towards a pathway with higher sustainability and
liveability levels. For this purpose, the building sector will be used as the
entrance point of the research.

Urban transition scholars have highlighted that such a sustainable urban
transformation is not only a technological challenge but also a social,
cultural, economic and political one (Rohracher, 2001; Rink et al., 2018). To

contribute to an understanding of the challenges and to simultaneously
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address these, the Build4People team will combine societal and scientific
problem-based analytical research with transdisciplinary action research
approaches. These aim to (i) understand and support possible transition
pathways, barriers and drivers, and to (ii) align support of transformational
change in the behavioural, environmental, technical and policy dimensions.

In general, the project’s activities will support the gradual shift from a
top-down planning culture, which so far has been rather technocratic and
based almost exclusively on issuing static plans in a top-down manner, to a
planning culture in which urban planning is more integrated, people-led and
understood as a process and dialogue involving a broad spectrum of actors
from government, civil society and the private sector in the development
and implementation of strategies.

Figure 1 illustrates the ideal-typical impacts of the Build4People project.
It shows the development path of Phnom Penh over time with stagnant or
even decreasing liveability and sustainability levels in the recent past. In the
figure, the Build4People interventions and action research (explained in
more detail in the following) successfully support a sustainable urban
transformation towards a pathway with higher sustainability and liveability
levels. The project itself is visualised as an iterative set of interventions
(helix) that are implemented in a transdisciplinary manner by the different
work packages (WPs), distinguished by specific WP colours, under the
guidance of WP7 (purple container).

Being fully aware that a transition is subject to complex and systemic

processes, and that a complete and project-induced transition is, therefore,
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unrealistic, the Build4People team considers the facilitation of intermediate
transition pathways to be more feasible within the funded timeframe.

Figure 1. The overall aim of the Build4People Project (ideal scenario)
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Distinguishing our project from other predominantly poverty-led
approaches implemented by state donors or non-governmental
organisations in the Kingdom of Cambodia, additional focus will be put on
the so-called “new consumers”, a key group in terms of global sustainability
(Myers & Kent, 2003; Waibel, 2009). Despite the ongoing coronavirus crisis, a
significant improvement in living standards can be anticipated with the
expected boost of urbanisation in Phnom Penh. The predicted massive
expansion of the urban middle-class population is expected to create an

increasing demand for construction, prompting a sharply rising ecological

214



Insight: Cambodia Journal of Basic and Applied Research, Volume 2 No. 2 (2020)
© 2020 The Authors
© 2020 Research Office, Royal University of Phnom Penh

footprint due. The urban middle-class population will have specific requests
in terms of urban quality of life, which may conflict with overall sustainability
goals. The environmental psychologists of the project team will therefore
scrutinize urban middle-class values, norms and behaviour to better tailor
their intervention measures for effectiveness.

The common link of the Build4People project’s scientific-conceptional,
analytical and normative dimension is the urban quality of life (UQoL), which
is considered to be the general foundation for our people-driven approach.
Our team considers the notion of UQoL to be a multiple-dimensional concept
that brings together “physical, psychological, social and ecological aspects
and takes into account both subjectively perceived well-being and objective
conditions” (WBGU, 2016: 86). Consequently, we will jointly conceptualize,
measure, and model UQoL and also critically consider its political dimension
and ambiguous relationship to sustainability. We will approach UQol in two
ways: based on an analytic research approach that enquires about the
relative impact of different objective and subjective factors on urban quality
of life, and a more normative approach that understands sustainable
transformation as an essential prerequisite for UQolL. Finally, a multi-
dimensional UQol is also a linking factor when considering each level: the
individual; the household, the building; the neighbourhood; the city.
Research design and methodology

The research design of the Build4People project consists of three
overlapping spheres based on transdisciplinary research approaches in
sustainability science (Lang et al., 2012; Noboa, 2019) (see Figure 2): (1)

societal and scientific problem-based research; (2) transdisciplinary action
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research, and (3) reflection, refinement & re-integration of created
knowledge. In the first year, all work packages will approach the societal and
scientific problems against the backdrop of the existing physical, socio-
economic, cultural and political context. Within this sphere, the overall focus
is on empirical data collection and data analysis, mostly done separately by
each work package in cooperation with their local research partners (see
Figure 2).

Figure 2. The general research design of the Build4People Project
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The most significant joint empirical research activity during this sphere is
a large-scale joint household survey that aims to assess the status quo of
UQoL by combining objective and subjective factors as a basis for
intervention measures. A stratified representative sample is required for the
evaluation of different factors that are expected to have a significant impact
on their quality of life. The variety of factors is determined by results from
previous research.

The research focus in years 2 and 3 will then shift to transdisciplinary
action research in continuous exchange and cooperation with local
stakeholders. In this context, the Build4People team defines action research
as a reflective process of progressive problem solving and learning system
that integrates research, action, and analysis (Riel & Lepori, 2014). This is to
ensure that the project will bring together, apply and extend the initial
research findings with the overall aim of generating actionable knowledge
for local stakeholders and a basis for evidence-based decision-making. At the
same time, this offers the opportunity to implement people-led perspectives.
Here, learning systems such as the Build4People Ecocity Transition Lab, the
Build4People Sustainable Building Arena and the Build4People Sustainable
Building Incubator (see Figure 3) are facilitated, and the local stakeholders
are actively engaged in a transdisciplinary knowledge co-production process
with scientific inputs from all WPs.

From the perspective of sustainable urban transformation, the
facilitation and analysis of those action research processes can provide

valuable scientific insights into how socio-technical and socio-institutional
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change can be influenced with the overall aim of supporting an urban
sustainability transition in Phnom Penh.

Finally, tangible knowledge products as outcomes of Build4People
transdisciplinary processes will be co-designed and developed step by step
within the Build4People team. One prominent product is the Build4People
Toolbox for Sustainable Neighbourhood Development (see Figure 3), which
will include a catalogue of strategies, guidelines and criteria. These will be
developed in the action research process and derived from the integrative
masterplan framework for the case study site in Phnom Penh, as well as
through adaptation of Southeast Asian and European approaches. In
particular, the advanced assessment system for sustainable urban districts
developed by the German Sustainable Building Council (DGNB) will be an
important starting point. The Build4People toolbox will be presented in an
easy-to-access and interactive web platform addressing different target
groups such as city administrations, developers and consultants as well as
universities. A special focus will be on the visualisation of the interrelations
between the involved sectors for achieving comprehensive planning results
and synergetic effects, which often make sustainable design economically
feasible (Messerschmidt & von Zadow, 2019). Another related product that
targets a wider audience is the Build4People Handbook for Green Housing
and Sustainable Living (see Figure 3). This richly illustrated publication will be
developed in a co-design process involving local stakeholders and designed
to present, in an easy-to-understand language (thus being accessible to non-
experts), information about technical, constructive corporate and behavioral

solutions for climate-adapted green residential buildings. It will be published
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as a soft copy and also via a web platform including interactive learning
tools. In general, we do not regard the finalisation of products such as the
handbook as the end of our research effort, but as a starting point for
intensive dissemination and intervention campaigns through multi-
stakeholder coalitions. This is to ensure application and mainstreaming with
maximum outreach.

Finally, the Build4People toolbox and the Build4People Handbook are
also regarded as key transdisciplinary instruments to integrate expertise and
empirical research results from all work packages of the Build4People project
and to foster engagement of partners from various institutions in Germany
and, more importantly, in the Kingdom of Cambodia.

Furthermore, we aim for less tangible outcomes such as alternative
discourses and narratives, new stakeholder coalitions, socio-institutional
spin-offs and increased pro-environmental behaviour among the urban
population. Empowered actors or change-makers /frontrunners, various
participatory procedures, e.g. focus groups, multi-stakeholder workshops
and a world café (Brown & Isaacs, 2005) will enrich the analyses of the Urban
Quality of Life (UQol) dataset, allowing a deeper, context-sensitive and joint
concept of UQoL together with all its influencing factors. This will allow for
the development of an empirical data-based and theory-driven framework
for awareness campaigning to foster ecological awareness, pro-
environmental social norms and sustainable lifestyles in Phnom Penh.

During year 4, the main focus will shift again to reflective research
activities. Here, the findings from the transdisciplinary action research phase

are connected to the theory-based research of year 1 in an iterative way
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through feedback loops (see Figure 2). It will lead to the (re-) integration and
refinement of created knowledge and finally to the revision and extension of
theory and will also serve to re-adjust the processes and products that will
be applied during the subsequent Implementation phase. An initial theory-
driven and data-based draft of a UQoL-Model will be refined with respect to
the outcomes of the transdisciplinary action research and with respect to the
ongoing integration of more and more objective and subjective data. Based
on this, the UQoL model will thereby identify promising measures to foster
urban quality of life in Cambodia to be applied during the subsequent
Implementation phase.

All in all, it can be safely assumed that due to the Build4People project’s
inter-/ trans-disciplinary approaches, new fields of scientific knowledge will
be developed, with significant effects on disciplinary as well as
interdisciplinary publication strategies.

Role of capacity development

Throughout the RD phase, cross-cutting input will be given to capacity
mobilisation (see Figures 2 & 3). Already previously, local actors have shown
both a need for and an interest in this field. In general, capacity building
takes place intrinsically through regular communication and joint activities
together with the research, implementation and dissemination partners. As
mentioned above, the Build4People processes such as the Ecocity Transition
Lab, the Sustainable Building Arena or the Sustainable Building Incubator are
intended to generate actionable knowledge for local stakeholders.

In particular, there have been requests to support the development of

new master courses or to provide input to existing master courses at our
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research partner institutions. We have decided to focus on the development
of a new multi-disciplinary Master course on “Sustainable Urban
Transformation Planning” (working title) at the School of Architecture and
Urban Planning at Pafifiasastra University. In contrast to other local courses
in this field, which are usually very much focused on questions of design, the
idea is to incorporate the Build4People project’s holistic and people-
orientated approach into the curriculum. The new course will not be a mere
imitation of a curriculum or textbooks from universities of the Global North
but will feed into the refined research findings of the Build4People team.
This is expected to provide locally actionable knowledge, tools and feasible
solutions that are conducive to more sustainable urban development
pathways in Cambodia.

The Build4People team will complement these activities by critically
reviewing existing course units and co-designing new course units in the
context of the existing Master Course in Global Change (MICC) and a Master
Course currently under development in the field of Geography at the Royal
University of Phnom Penh. Also, at the Royal University of Agriculture, the
topic of “urban green” will be integrated into the curricula at the faculty of
Land Management and Land Administration. Further aims during the RD
phase include efforts to organise joint summer schools, online work design
studios or similar activities and to intensify the international exchange of
faculty members. The joint curriculum development is regarded as another
key transdisciplinary instrument to integrate expertise and empirical

research results from all Work Packages of the Build4People Project.
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Finally, the Build4People team strongly believes that contributing input
to formats such as master courses will secure a lasting impact — even after
the Build4People project funding ceases. The following figure 3 summarises
the most important envisaged outcomes of the Build4People project along
with the three research spheres.

Figure 3. Outcomes of the Build4People Project
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Achieving successful cooperation within the Build4People project

With so many disciplines involved, transdisciplinary integration can only
be achieved by implementing a research design that brings together all work
packages closely together in empirical or societal data collection, in
transformation processes such as the Build4People Ecocity Transition Lab,
through joint capacity-building activities and the joint development of
dissemination products.

Experience shows that transdisciplinary integration requires a great deal
of time-consuming communication within the research team, but also
between academia, policy-makers and the general public. Obviously, it also
requires mutual respect on the part of the members from different
disciplines. During the RD phase, all this will be facilitated through regular
online meetings, workshops and rounds of monitoring, self-reflection,
evaluation and learning. The key responsibility for managing the essential
transdisciplinary integration will lie in the hands of the consortium lead at
Hamburg University. Table 1a in Appendix 1 provides an overview of the
Build4People project’s cooperation structures.

Conclusion and outlook

The Build4People project is an ambitious implementation-oriented
research project consisting of multiple disciplines and involving stakeholders
from the spheres of state, economy and civil society (see Figure 1a, Appendix
1). In the context of the upcoming RD phase, sustainable urban
transformation will be encountered by a systemic and cross-cutting
approach. Build4People’s innovative outcomes (see Figure 3) are based on

an intricate three-phase research design including an analytical phase, action
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research with stakeholders and a final phase of review and refinement of
theory (see Figure 2). This is to ensure high-value scientific output as well as
real implementation.

In this approach, comprehensive transdisciplinary research and added

value can best be achieved through the design of joint activities and products
(see Figure 1). The transdisciplinary research process will be connected to (a)
national-level policymaking processes through Build4People project’s
membership in the inter-ministerial sector Technical Working Groups on
Green Buildings and Sustainable Cities, (b) transnational initiatives through a
regional technical roadmap as a localized part of UNEP’s global road-
mapping activities, and (c) the local start-up scene through a sustainable
building incubator.
The Build4People project results will be further disseminated through
tangible knowledge products such as a toolbox, a handbook or several
exhibitions reaching out to different target groups via locally established
multipliers.

All of these factors combined are intended to support the transformative
shift of Phnom Penh’s urban development pathway towards higher
sustainability and liveability levels. A lasting impact beyond the Build4People
project funding period itself is also be achieved through capacity-building
activities with a focus on curriculum development support among
Build4People’s research partners at local universities. This is also regarded as
an opportunity to feed in the refined research findings and serves as another
transdisciplinary instrument to compile and connect results from all work

packages.
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To ensure application and mainstreaming with maximum outreach, we
generally do not regard the finalisation of research outcomes as the end of
our efforts, but as a starting point for intensive dissemination and
intervention campaigns through multi-stakeholder coalitions. In this context,
the long-term funding perspective of four years, even with a subsequent
two-year implementation phase, is another strategic advantage of the
Build4People project. In general, it can be concluded that research projects
such as Build4People can only work out solutions for sustainable urban
development together with urban society. By actively communicating and
cooperating with multiple stakeholders, their concerns and competencies
can be integrated into the research process. At the same time, the
understanding of the areas of concern on the part of society and the
motivation to implement sustainability measures can be increased. Based on
a common understanding of the problem, innovative approaches can not
only be developed but also tested by using scientifically monitored, real
urban district developments. Among others, this is applied by means of the
Build4People Ecocity Transition Lab as a transformation platform and as a
tool of integrated urban development. Ultimately, however, the success of
the project will require a great deal of inward and outward-orientated
communication in combination with mutual recognition of the competencies
of each scientific discipline involved, and of the local cultural specificities in

particular.
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Japanese people who love to live in Cambodia tend to admire Khmer
culture and people. However, in their body and mind, Japanese people
strongly adhere to their own culture from birth. A book has been written
demonstrating what this culture is. Its name is “The Book of Tea”. Author,
Kakuzo Okakura originally wrote “The Book of Tea” to a Western audience in
the English language in the early 20th century. Okakura, who was Japanese
first published his book in 1906 in New York. It was also published in Sweden,
Germany, France and Spain. In 1929, the book was translated to Japanese
and has since been republished 118 times. Tea is the title of the book, but it
is not about only tea. In the book, Okakura explains the term “Teaism”,
which refers to the influence of tea in many aspects of Japanese culture,
ways of thinking, and life. While it was first published long ago, the ideas of
the book have not dated. Many Japanese read and understand the analysis

of the author as it relates to situations in Japan in 2020.
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The book became accessible to an international audience as Okakura was
born into the family of a foreign trade merchant and studied English from a
young age. He specialized in the visual arts and focused especially on
Japanese art. The more he studied foreign culture, the more he grasped the
importance of the culture in his own country. The content of the book
highlights Japan's unique aesthetic sense and world-view, condensed into a
cup of tea. This dense book approaches the essence of what good sense is
and what beautiful means for Japanese people. It comprises seven chapters.
In the first chapter, Okakura introduces various aspects of Japanese culture,
starting with the tea ceremony. From Chapter 2 to Chapter 6, Okakura
explains all things that link tea to Japanese culture, such as Taoism, the tea
room, and flowers. In the final chapter, he introduces the idea of true beauty
for Japanese people through the stories of tea-masters and their lives.

Chapter 1 gives a taste of all essences of this book. Okakura argued that
the substance of various cultures in the world is condensed in tea. “Tea
began as a medicine and grew into a beverage” in China. In the 8th century,
tea was created as a kind of art and in the 15th century, it came to Japan.
There it was elevated to the religion of worship and beauty called the tea
ceremony, which became a respectable ritual in Japanese daily life.

The essence of the tea ceremony is the worship of imperfection and the
acceptance of the fact that things are not perfect. The ceremony is a gentle
attempt to find something possible, even in the midst of a life destined for
the impossible. The ceremony is more than just a ceremony. First, it is a kind
of philosophy; however, “the Philosophy of Tea is not mere aestheticism in

the ordinary acceptance of the term”. Rather, it connects us with a theory or
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a religion that informs us about various perspectives on humanity and
nature. Second, the tea ceremony connects us to “hygiene, for it enforces
cleanliness”. Third, the tea ceremony connects us to “economics, for it shows
comfort in simplicity rather than in the complex and costly”. Moreover, the
tea ceremony connects us with a “moral geometry” of mind as it provides
meaning, which enables the development of a sense of balance with the
universe. Okakura explained the same concepts in another book called “The
Ideals of the East” (Okakura, 1903). Okakura believed that while everything
had various aspects, tea brought them together; which is the definition of
Teaism (Okubo, 2014).

Japan has a unique history - the country was closed to the world for more
than 200 years (1639 — 1854) and became isolated by this closure. However,
thankfully, this provided the country with sufficient time to review its culture
and develop the tea ceremony. The tea ceremony has influenced Japanese
culture both mentally and physically. It has taught Japanese people about
things such as pureness and harmony, a depth of esteem for one another,
and the awe of social order. The styles of architecture, daily customs,
clothes, cooking, pottery, lacquer craft, drawing and literature were all
influenced by the tea ceremony.

Chapter 2 explains the history of tea, as well as the School of Tea. Tea
was born in China as medicine. In the 4th century, it became a drink, and in
the middle of the 8th century, tea became respected as a ceremony for
executives. Unfortunately, the tea ceremony fell into desuetude in China
between the 13th to 17th centuries because of the domination of different

races, such as the Mongolians. A Zen monk introduced tea to Japan in the
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8th century, which is how the story of the tea ceremony developed. In the
15th century “the tea ceremony became fully constituted into an
independent and secular performance. Since that time, Teaism has been fully
established in Japan ” . The ceremony was not only for executives but also
for ordinary citizens. For Japanese people, the tea ceremony was a religion,
teaching people how to live. That is why Okakura called it Teaism.

The tea ceremony provided the value of modesty to Japanese people.
From a global perspective, the Japanese were thought of as humble and
polite, which was influenced by the ideas within the tea ceremony. For
example, within the tea ceremony, vivid colours could not be harmonized
within the tea room, sounds that disturbed the rhythm of the ceremony, and
behaviours that destroyed the atmosphere and words, and broke with unity,
were all prohibited because they were no match with nature. Harmony,
rhythm, atmosphere, and unity are important elements in Japanese lives.

Chapter 3 explains Taoism and Zennism, as tea is deeply related to
Taoism. The author wrote “we have already remarked that the tea-ceremony
was a development of the Zen ritual. The name of Laotse, the founder of
Taoism, is also intimately associated with the history of Tea.” Taoism
emphasizes the importance of empty, meaning that emptiness could accept
everything. For example, the importance of a room is not the wall or ceiling,
but the empty spaces. The same is true for the human body when it
exercises. The body should be empty. “This empty theory has greatly
influenced all our theories of action, even to those of fencing and wrestling”.
For instance, this is reflected in the traditional Japanese sports of Kendo and

Judo. Kendo is a kind of fencing using bamboo staves. Judo is a kind of
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wrestling method of defending oneself or fighting without the use of
weapons. The theory also influenced the visual arts. The area that an empty
space accepted invited people who could see the art. People became
attracted to this theory and felt a sense of affinity with the art.

Zennism following Taoism. In Zennism, “the most respected and
advanced monks were given the more irksome and menial tasks”. This was
emphasized as a kind of training. “Such services formed a part of the Zen
discipline and every last action must be done absolutely perfectly” The idea of
the tea ceremony derived from this thinking within Zennism and found
greatness in the small details of the lives of Japanese people.

Chapter 4 explains the tea-room, where the tea ceremony is conducted.
“To European architects brought up on the traditions of stone and brick
construction, our Japanese method of building with wood and bamboo seems
to be scarcely worthy to be ranked as architecture”, Japanese architecture
style was influenced by the tea-room. By the empty theory, the tea-room
eliminated any extra decoration and valued empty space. The imagination
could fulfil the work of finishing by leaving some elements unfinished,
symbolizing the spirit of respecting imperfection. This concept of the tea
ceremony had had a profound influence on Japanese architecture from the
16th century. Ordinarily, the interior design of current and typical Japanese
houses would have felt tasteless by Western people.

Another interesting aspect of the tea-room was that the entrance of the
room was small, and the height was under one meter, so everybody had to
bend down to enter the room. The style was for awareness of humility. Even

in the daytime, the tea-room was dim, and guests carefully wore clothes in
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dark colours. Cleanliness was required. These thoughts came from the idea
of beauty in nature. The style of the tea-room was based on ancient
Japanese architectural ideas. Eternity was the idea, not a substance but in
the spirit. A simple building like the tea-room was a manifestation of that
spirit. “The simplicity of the tea-room and its freedom from vulgarity make it
truly a sanctuary from the vexations of the outer world”. This means that a
tea-room is not only an architectural thing but a spiritual place that gives
peace of mind.

Chapter 5 explains art appreciation. In this chapter, the author provides
instructions on how to see and feel art. Art appreciation means that “Our
mind is the canvas on which the artists lay their colour; their pigments are
our emotions; their chiaroscuro the light of joy, the shadow of sadness. The
masterpiece is of ourselves, as we are of the masterpiece.” Okakura was an
art specialist and argued that the true meaning of art was that the artist and
the viewer sympathized and communicated with each other through the
artwork. He thought that it was important that the artist and viewer both
humbly control the other. In art, “It is rather the soul rather than the hand,
the man rather than the technique, which appeals to us”. Okakura had the
same ideas about the tea ceremony in that it could not be realized by either
the owner or the customer alone. It would be realized only when both
parties came together with the attitude of collaborative work. In this
chapter, he laments that the public demand only the most popular items,
regardless of their judgment. He felt shame about a boom to choose
something that suited fashion rather than a true beauty when the boom was

the same at all times.
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Chapter 6 explains flowers. Okakura expressed that “surely with mankind
the appreciation of flowers must have been coeval with the poetry of love”.
Flower arrangement in Japan was born in the 15th century in line with the
concept of the tea ceremony. The first flower arrangements were made by
Buddhist monks who gathered flowers after a storm in a container while
thinking in terms of an endless sympathy for living things. In the tea
ceremony, the flower arrangement is an essential part of the decoration.
Therefore, flashy flowers are kept out of the tea room. When a tea-master
arranges a flower, “nothing else will be placed near it which might interfere
with its effect, not even a painting, unless there be some special aesthetic
reason for the combination”. The attitude toward flowers demonstrated
culture, and Japanese people expressed their unifying feelings about nature
through flowers. The flowers would always fall at the end. Japanese people
knew that this was nature, and saw an ephemeral beauty in cherry blossoms,
which is the most popular flower in Japan.

Chapter 7 introduces the life stories of the tea-masters. Tea-masters are
specialists who managed the tea ceremony. However, they were not only
specialists but also contributors to art. “The tea-masters held that real
appreciation of art was only possible to those who made of it a living
influence”. This means that the tea-masters thought that they could truly
enjoy art only by putting art into their daily lives. The tea-masters
contributed to the style of architecture of the tea-room, castle, palace, and
other wooden architectures from the 16th century onwards. Japanese
gardens, as well all the famous gardens in Japan, were designed by tea-

masters. Pottery design was also developed by the tea-masters, as well as
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many famous textiles, which were named after the tea-masters who had
invented the colours and patterns. No matter what kind of art the Japanese
pursued, there was no evidence of their talent. Japanese people could feel
the existence of a tea-master in their daily lives. For instance, how to cook
and wear plain clothes. Through the tea-masters, Japanese ware taught the
beauty of being humble and respecting innate simplicity. Thus, Japanese
lifestyles were created by tea-masters.

At the conclusion of this chapter, Okakura introduces the death of a
famous tea-master. "The Last Tea of Rikyu" was a well-known story handed
down as the ultimate in tragic greatness. Rikyu, a great tea-master of the
16th century, was highly trusted by the politicians of the time. The enemies
of Rikyu, who were jealous of him, spread a lie of the alleged assassination of
a politician by the hands of Rikyu. For this reason, Rikyu was innocently
required to kill himself. In ancient Japan times in the 16th-century Samurai
era, suicide was an honour, as a testimony to a respectable man. When the
day came that he had to die, he conducted the last tea ceremony, with only a
few close people. Afterwards, he killed himself and went to heaven. For
Rikyu, death was the last part of life and a supreme art. Okakura advocated
that only those who had lived beautifully could die beautifully.

The Book of Tea thus closes with the ultimate unity between humans and
nature. Throughout the book, the audience finds that the idea of the tea
ceremony influences all facets of Japanese life, even for those who are
unfamiliar with tea. There is another classic essay about Japanese culture for
a Western audience written in English, named “Bushido: The Soul of Japan”

(Nitobe 1900). It was published in 1900 in California, by Nitobe Inazo. In this
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book, Nitobe argues that the Samurai spirit that acts boldly even he sacrifices
himself for the cause is the root of the morality of the Japanese culture, and
provides the imagery of a Samurai country to the West. Conversely, Okakura
argues in his book that there is a deeper culture than fight and death. Tea led
to peace and life for Japanese people. In the era of war, the Japanese
military tended to admire the old Samurai spirit as fight and death. However,
in the era of peace, people prefer to think about culture. For the younger
generation or foreigners, knowing the existence of the tea ceremony is the

way to understanding Japanese culture quickly.
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Instructions for Authors

Frequency of Issue

Insight: Cambodia Journal of Basic and Applied Research is a bilingual
journal, where manuscripts may be published in either English or Khmer.
However, all manuscripts must have abstracts in both English and Khmer.
Two issues of the journal are published each year:
e |ssue 1:January-June
e |Issue 2: July- December
Each volume will comprise one editorial, five research papers, one policy
paper, and a book review.
Manuscripts to be accepted
Natural Science, Mathematics, Science, Engineering, and Technology
e Original/research paper (4,000-6,000 words, including references)
e Short communication/policy paper (3,000-4,000 words, including
references)
¢ News (<1000 words)
Humanities, Social Science, Development Studies, Education, and
Languages
e Original/research paper (6,000-10,000 words, including references)
e Short communication/policy paper (3,000-4,000 words, including
references)

¢ News (<1000 words)
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Paper Structure
An original research paper may vary in structure based on specific
requirements of the topic, or the disciplinary background of the author(s), in
terms of experiments, surveys, case studies, and so on. However, authors
will need to collect and analyze new data and conduct an original study. The
paper should be based on the analysis and interpretation of this data. The
suggested structure for a paper in this category is as follows:

e Introduction,

e Conceptual framework/literature review,

e Methodology,

e Discussion,

e Conclusion,

e References, and

e Supplementary Data (if required).
A book review is an analysis of a book, including its contents, style, and
merit. A book review may be written as an opinion piece, summary, or
scholarly review. The suggested structure for a book review is as follows:

¢ Introduction,

¢ Body (areview of the contents of the book),

e Analysis and evaluation,

e Conclusion, and

o References.
A short policy paper is a communication piece focusing on a specific policy

issue, which provides clear recommendations for policymakers. It is generally
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a preliminary study, which is a precursor to an original research paper. A
manuscript of a short policy paper should use the following structure:

e Abstract,

¢ Introduction,

e Research methodology,

¢ Results,

e Discussion,

¢ References, and

e Supplementary Data (if required).
A news item is a brief description of a research project and an outline of
some preliminary results. This provides an opportunity for authors to
disseminate important results quickly. A news item should adhere to the
following structure:

e Introduction,

e Aims and objectives,

e Research methodology,

e Preliminary results (if relevant),

e Discussion, and

e References.
Journal Structure
The Journal is publishing 1 volume per annum. Each volume contains 2
issues. Each issue includes: 1 editorial, 5 original/research papers, 1 policy
paper and 1 book review. The outline of each issue is structured as follows:

o Editorial,

e Original/Research Paper 1,
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e Original/Research Paper 2,
e Original/Research Paper 3,
e Original/Research Paper 4,
e Original/Research Paper 5,
e Policy Paper, and
e Book Review.
Papers from Field of Study
Science and Engineering
e Biology
e Chemistry
¢ Computer science
e Environmental science
¢ Climate change
e Biodiversity conservation
e Mathematics
e Physics
e IT Engineering
¢ Information technology engineering
¢ Telecommunication and electronic engineering
e Bioengineering
Social Science and Humanities
o Geography
e History
e Khmer literature

¢ Media and communication
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e Philosophy

e Psychology

e Sociology

e Social work

e Tourism and resource management

e Clinical psychology
Development Studies

e Community development

e Economic development

e Natural resource management and development
Education and Languages

e Educational studies

e Higher education development and management

e Lifelong learning

e Educational research and training

e International studies

e Linguistics

e TESOL

e Translation science

e Chinese
e Thai

e English

e French

e Japanese

e Korean
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Publication Charges

There are no submission fees, publication fees or page charges for this
journal. Submitted papers should be well formatted and in good English or
Khmer. The Research Office of the RUPP covers the cost of the peer-
reviewed process, English editing, and printing the Journal. The author is
responsible for translating the abstract from English into Khmer if she or he
is not a Khmer native speaker.

Referencing Style

Insight: Cambodia Journal of Basic and Applied Research (CJBAR) has
adopted the 7th Education of American Psychological Association (APA) style
as referencing style. The example below is derived

from https://middlebury.libguides.com/citation/apa?7.

Print Book Examples

Author, A. A. (Year of publication). Title of work. Publisher.
Calfee, R. C., & Valencia, R. R. (1991). APA guide to preparing manuscripts for
journal publication. American Psychological Association.

E-Book Example

Author, A. A. (Year of publication). Title of work. [Ebook]. Publisher.
Nondatabase URL
De Huff, E. W. (n.d.). Taytay‘s tales: Traditional Pueblo Indian tales.

Print Journal Example

Author, A. A., Author, B. B., & Author, C. C. (Year). Title of article. Title of

Periodical, volume number(issue number), page range.
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Harlow, H. F. (1983). Fundamentals for preparing psychology journal articles.

Journal of Comparative and Physiological Psychology, 55(2), 893-896.

Online Journal Example

Author, A. A., & Author, B. B. (Date of publication). Title of article. Title of

Journal, volume number(issue number), page range.https://doi.org/

Brownlie, D. (2007). Toward effective poster presentations: An annotated
bibliography. European Journal of Marketing, 41(3), 1245-
1283. https://doi.org/10.1108/03090560710821161

Print Magazine Example

Cite like a print journal article, but give the year and the month for monthly

magazines. Add the day for weekly magazines.

Henry, W. A., lll. (1990, April 9). Making the grade in today's schools. Time,
135, 28-31.

Cite like a print magazine article, except: a) no page numbers, and b) add a
DOI (preferred) or full URL.

Auerback, M. (2019, January 27). In antitrust, size isn‘t everything.

Salon. https://www.salon.com/2019/01/27/in-antitrust-size-isnt-

everything partner/

Online Newspaper Example

Cite like an online magazine article except that in most cases, you'll include

a URL because no DOI will be available.
Author, A. A. (Year, Month Day). Title of article. Title of Newspaper. URL
Parker-Pope, T. (2008, May 6). Psychiatry handbook linked to the drug

industry. The New York
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Times. https://well.blogs.nytimes.com/2008/05/06/psychiatry-handbook-

linked-to-drug-industry/

Website Example

Author, A. A., & Author, B. B. (Date of publication). Title of page. Title of

Website. URL
Martin Lillie, C. M. (2016, December 29). Be kind to yourself: How self-
compassion can improve your resiliency. Mayo

Clinic. https://www.mavyoclinic.org/healthy-lifestyle/adult-health/in-

depth/self-compassion-can-improve-your-resiliency/art-20267193 Cleveland

Clinic. (2019, July 16). Stress: 10 ways to ease

stress. https://my.clevelandclinic.org/health/articles/8133-stress-10-ways-

to-ease-stress
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@712579‘}11
Cambodia Journal of Basic and Applied
Research (CJBAR)

Insight: The Cambodia Journal of Basic and Applied
Research (CIBAR) has been approved by the Ministry of
Information (Mol) upon the Royal University of Phnom
Penh or RUPP's request, No. 770/2018 RUPP, dated

August 16 2018. The preparation and printing of the

Journal are generously supported by the Research Office
of the RUPP, who also provided technical support in hosting, editing, and publishing
the CIBAR. The Royal University of Phnom Penh (RUPP) is the largest public
university in Cambodia. It hosts more than 12,000 scholarship and full-fee paying
students across a diverse range of undergraduate and postgraduate programs. The
university is a full member of the ASEAN University Network (AUN) and has a unique
vision ‘to become Cambodia’s flagship university with a reputation in the region for
teaching, learning, research, innovation, and social engagement.” The current
strategic plan of the institution prioritizes the development of a strong research
capacity incorporating peer-reviewed publications, as well as links to industry and
community networks, which is well-aligned with Cambodia‘s National Education
Strategic Plan (NESP) 2014-2018 aimed at supporting the transition of the country
from a lower-middle to upper-middle income country by 2030; and obtaining
‘developed country’ status by 2050.

Insight: Cambodia Journal of Basic and Applied Research (CJBAR) is an academic,

policy, and practice-oriented Journal covering all aspects such as mathematics,
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science, technology, engineering, environment, social sciences, humanities,
education, development studies, and languages. Academic or applied research
manuscripts from within Cambodia; or from outside Cambodia but contributing to
the social, economic, or environmental development of Cambodia, ASEAN, or the
Greater Mekong Subregion may be submitted to the Journal. The Journal welcomes
manuscripts from any discipline, where theories, concepts, innovations, new
technologies, or best practices. However, the Journal reserves the right to prioritize

research topics aligned with the courses offered at RUPP.
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