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Abstract

As a result of three prime compounding factors, sea water is intruding into the
Mekong River Delta (MRD). Declining flows, as a result of increasing upstream
water use, are a primary cause of sea water intrusion. Climate change-induced sea
level rise is a secondary cause. Finally, increased water use due to an expansion in
the number of farmers planting three, rather than two, rice crops per year have
generally extended the total area of salinity intrusion in the MRD. Adverse impacts
of this increased salinity on rice and other forms of agricultural production are now
occurring, and are expected to get worse; with severe consequences for local
farmers and rural incomes.

To address the issue of MRD salinity intrusion various mitigation and adaptation
strategies have been proposed. Chief among these strategies is the construction of
earthen and concrete sea-dikes along the MRD coast to protect farmland from
flooding, and to prevent further salinity intrusion. It has been estimated that, based
on the total MRD coastal region length involved, it would require an investment of
between US$1.7 and US$4.1 billion to construct concrete sea-dike walls to a height
of between two and four meters, respectively. Although the benefit of concrete sea-
dikes is significantly higher than their cost, Vietnam like other developing countries
is limited in its capacity to fund projects of this nature. Hence, there is a degree of
uncertainty for policy-makers as to how best to proceed. It is possible that Vietham
could access international funding to support its strategic construction plans,
especially as the need for much of the damage that would be prevented has been
caused by others. But if this were achieved, there would be repayment issues for

the loans, as well as the ongoing costs of sea-dike maintenance and operation.
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In this context, it is possible that affected farmers as beneficiaries of a MRD sea-
dike construction program, might provide part or all of the necessary funds. This
thesis therefore seeks to explore MRD farmer perceptions of salinity intrusion
impacts, and their willingness to contribute to the cost of building and maintaining
the sea-dikes necessary to protect their livelihoods.

The project collected primary data from a sample of 441 farm households,
stratified by salinity intrusion impact level. The results provide an in-depth
economic analysis aimed at contributing to the research literature, and practical
policy advice for consideration by the Vietnamese, other developing country
governments, and the broader international community.

Two broad research questions were examined in this study: (1) whether or not
community-based governance arrangements designed to mitigate salinity intrusion
impacts may succeed in developing countries, and in terms of methodology, (2) can
inferred valuation (IV) approaches to the estimation of willingness to pay be used
to reduce payment-bias impacts commonly associated with conventional
Contingent Valuation Methodology estimates of value.

The results of the farm households’ perception analysis in Chapter 2 reveal that
farm households are aware of the salinity intrusion risk, and have already
implemented some adaptation strategies. The analysis offers an understanding of
how MRD farm households respond to salinity risk, and farmer perceptions of the
effectiveness of any private and public responses. Facing the dilemma of changing
traditional paddy-rice farming to aquaculture, livestock and/or other off-farm
activities, MRD farm households are seeking more detailed salinity impact risk

information from local and central authorities. Notably, additional to impacts on

viii



physical health, this analysis found evidence of adverse impacts of salinity intrusion
on farmers’ mental health.

Chapter 2 also finds that farmers have a strong preference for the construction
of infrastructure in order to mitigate salinity intrusion impacts, which allow them
to maintain rice farming. These results indicate farm households’ choices are
consistent with other climate change perception studies in the literature. Building
upon the data collected, this study goes on to recommend some specific local policy
proposals to mitigate salinity intrusion risk mitigation, and improve planning
arrangements. In summary, local authorities and policymakers are advised to
recognize the benefits of making greater investments in awareness programs as they
consider how best to construct sea-dikes and the associated hard infrastructure
necessary to reduce the adverse effects of salinity intrusion. When making these
recommendations, pragmatically it is assumed that the international community and
upstream water users in the Mekong River will never be made to pay for the full
cost of building the concrete sea-dikes needed to maintain rice production in the
MRD; even though they have caused most, if not all, of the need for it.

Chapter 3 in this thesis employs a referendum Contingent Valuation
Methodology (CVM) approach to estimate farm household willingness to pay for
sea-dike salinity intrusion risk mitigation including ongoing operation and
maintenance. Interviewee responses indicate that farm households are willing to
contribute sufficient funds to reduce any deficit associated with international loans,
as well as ongoing annual maintenance and operational costs. Interestingly, and

consistent with other studies, our results show that farmers are willing to make a



significant cash contribution — even in areas that are unlikely to be affected by
salinity intrusion in the next 15 years.

Chapter 4 then explores the use of an inferred valuation (1) method, which can
be employed to potentially provide robust estimates of willingness to pay than a
conventional CVM. In WTP estimation research, social desirability bias,
hypothetical bias, and large private gains can result in over-estimates of willingness
to pay. It is reasoned that before settling on a final program, policy-makers would
be well-advised to check the robustness of farmer willingness to pay estimates. |
therefore use several mechanisms to address hypothetical bias impacts, and explore
whether any overestimation has occurred.

It is found that the determinants of WTP are broadly consistent across different
valuation approaches. However, the IV estimates of willingness to pay were found
to be as much as 17 percent lower than the conventional CVM estimations; although
it must be noted that these values still account for a very small proportion of annual
farm income. Moreover, in real dollar term any disparity may not significantly alter
the actual contribution levels by MRD farmers. This may have important
implications for the financial viability of salinity mitigation project funding, and
any future loan repayment/operational maintenance cost-recovery requirements.

Overall, the findings from this thesis confirm that MRD farm households are
aware of salinity intrusion threats, and that they are willing to pay for reduced
salinity intrusion risks. Significantly, it is found that community financial
contributions towards salinity intrusion mitigation projects could be used to
overcome any public funding deficit. In passing, | observe that this result could be

generally applicable to other developing countries.



Chapter 4 also finds that, to mitigate any bias arising from the estimation of
stated values for non-market goods, the use of IV methods offers a valuable
alternative estimation approach and, arguably, more reliable approach than
conventional CVM. Further, involving cheap talk script and provision point
mechanism (PPM) payment vehicles as ex-ante instruments also offer effective
means to mitigate bias.

Future researchers may like to extend from this study in the following ways.
Firstly, the survey could be expanded to include all adult members of a household,
rather than focusing only on the farm households’ head. More in-depth householder
perception analysis would then be possible, as well as the capacity to focus on
gender issues. Secondly, it might be useful to expand the survey to other areas of
Vietnam where salinity intrusion impacts are also being experienced. Finally, if the
policy recommendations for contributions to a mitigation fund are accepted, then it
would be important to determine the extent of the gap between stated intentions and
the actual contribution households are willing to pay as the program is

implemented.
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Chapter 1: Introduction

1.1 Research background and motivation

Totaling about 4 million hectares and producing around 45 per cent of Vietnam’s
rice, the Mekong River Delta (MRD) plays an important role in the Vietnamese
economy. Around 22 per cent of the population live there and, in the past, flooding
has been one of this region’s most serious problems. In recent years, however, rising
sea levels, increasing agricultural water use, and a significant decline in river flows
from upstream areas of the MRD have introduced a more serious problem — salinity
intrusion. This thesis focuses on this problem.

Salinity intrusion, typically, occurs when saline water migrates inland or
upstream to places where freshwater previously dominated (Grabemann et al.,
2001; Rice et al., 2012). From a hydrological perspective, Werner (2017) cited in
Bear (2012) defined salinity intrusion as “the landward movement of seawater in
coastal aquifers arising from disequilibrium between the boundary conditions and
the position of the fresh-seawater mixing zone”. The problem is not unique to the
MRD, it can also be found in other deltas such as the Ganges River Delta in
Bangladesh and West Bengal, India.

In practice and based on the movement of seawater and the groundwater flow,
salinity intrusion can be classified as active Sl, passive Sl or passive-active Sl
(Werner, 2017). Sea level rise is one of the most common causes of salinity
intrusion (Werner, 2017, Cosslett, T. L, & Cosslett, P. D., 2014).) and is typically

caused by climate change and/or groundwater depletion® (Konikow, 2011). In the

! Global groundwater depletion attributes 12.6mm of sea level rise during 1900-2008 which is
higher than 6 percent of the total (Konikow, 2011)



MRD, however, these processes are further aggravated by the construction of
upstream dams and the construction of irrigation works that have enabled the
development of three-rice-crop per year rotations (The Vietnam Academy for
Water Resources, 2016).

The extent of the current problem and expected increases in it are shown in
Figure 1.1. MRD salinity intrusion is expected to worsen as a result of further sea
level rise and upstream dam construction (Khang et al., 2008). A recent study
commissioned by the World Bank has shown that, under a very plausible one-meter
sea level rise, Vietham will be the most adversely affected country in the developing
world (Buys et al., 2006). This study concludes that, if the sea level continues to
rise and, as predicted, further dam construction reduces summer flows, 45 per cent

of the MRD will be affected by salinity intrusion by 2030.
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Figure 1.1 Mekong River Delta salinity intrusion levels in 2015

Source: Adapted from the Vietham Academy for Water Resources (2015)



The likely impact of further dam construction is of particular concern from a
MRD perspective as, since 1990, China has been building 19 dams Moreover, a
further 12 dam projects are under consideration in Lower Mekong countries
(Grumbine et al., 2012; Molle et al., 2012). Whilst dam projects are expected to
generate energy and wealth for upstream users, they have clear negative outcomes
for people living in the MRD where flows are expected to reduce. Flow reduction
is caused primarily by the construction of dams which in turn enables the
manipulation of seasonal flows so that hydropower generation opportunities can be
maximized and total utilization increased. As indicated in Figure 1.2, the MRD is
located at the end of the Mekong River Basin; any water flow changes from
upstream countries will result in the significant reduction of fresh water supply in

this area.



The Mekong River Basin

Characteristics:

Area: 795,000 ki (21)
Length of mainstream: 4,800 km (12)
Average discharge: 15,000 m’/s (8)
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Figure 1.2 The Mekong River Basin and water flow contribution by country

Source: Mekong River Commission, Data and Information Services

Finally, it is possible that, as a result of climate change there could be an increase
in drought frequency in a manner that further reduces river flow and, as a result,
further increases salinity intrusion in the same manner that this occurred during the
2016 El Nino event (National Hydro-Meteorological Service of Vietnam, 2017).

From a MRD viewpoint, the consequences of salinity intrusion are many. One

of the direct and major influences of increased salinity is decreasing agricultural




output, especially rice yields (Bhuiyan and Dutta, 2012). The worst impacts are
predicted to occur in coastal provinces such as Tien Giang, Tra Vinh, Soc Trang,
Bac Lieu, Ca Mau, and Ben Tre (Center of Environmental Engineering, 2012).
Currently, the total affected area is already about 620,000 hectares, which accounts
for nearly 20 per cent of the MRD area. Since 2015, salinity intrusion impacts have
also been exacerbated by drought in the upper Mekong. Evidence that the problem
is getting worse is supported by the fact that, for the first time, saline water was
detected in 2015 in the inland provinces of Kien Giang and Hau Giang
(TuoitreNews, 2015). More detailed estimates of the extent of productivity loss are
shown further in Figure 4.1. When measured by the dollar value of exports, Vietnam
was ranked as the world’s third largest rice exporter. In recent years, however, rice
exports have declined by 47% (The World Factbook, 2018).

In response, local authorities have begun to search for new management
strategies. Options under consideration include changing irrigation schedules,
increasing local water storage and altering planting times. These options, however,
are viewed broadly as short-term solutions (1-5 years). In search of a long-term
solution (>30 years), two alternative options have emerged. The first option is
regarded as a ‘soft’ policy approach and is supported by those involved in the
National Program on Responding to Climate Change (Smajgl et al., 2015). This soft
policy approach involves deciding to live with the problem, change cropping
patterns and starting to farm fish in the increasingly saline water (Smajgl et al.,
2015). Changed agricultural insurance arrangements have also been proposed as

this would allow farmers to shield themselves from the adverse effects of salinity



intrusion. It has been found, however, that the nature of most farm household*?
income in the MRD makes it difficult if not impossible to design and implement an
effective agricultural insurance program (Khoi, 2014; Thong, 2014). As these
authors observe, the financial wisdom of insuring farmers against an inevitable
outcome is questionable.

The second option is to invest in ‘hard’ infrastructure construction such as the
construction and enhancement of existing sea dikes. Exploring this option, Danh
(2012) and Danh and Khai (2014) have considered the possibility of expanding the
current network of earthen sea dikes and converting them to concrete structures.
Under a range of construction scenarios, the authors find a significant positive
benefit-cost ratio and therefore recommend that the investment is made. This
approach is supported by the Dutch-Vietnamese cooperation on the Mekong Delta
Plan; the Japan International Cooperation Agency (JICA)-funded Climate Change
Master Plan; and the Mekong Delta Water Resource Plan.

Supporting this second option, in May 2009, the Vietnamese government issued
Decree No. 667/QD-TTg that puts in place a suite of programs designed to maintain
and upgrade sea dike systems in the central to the southern areas of Vietnam. This
Decree, however, has yet to be funded and requires an investment of billions of
USD to be effective (Danh and Khai, 2014; Jonkman et al., 2013).

Questioning the wisdom of this second option, local and national commentators
in Vietnam argue that budgets are limited and that the country as a whole cannot

afford to build the dikes needed to prevent salinity intrusion that the replacement of

2 The term ‘Farm household’ refers to all family members who (1) have lived together for at least 6
months in the last 12 months in the house and (2) are taking food from the same kitchen and (3)
are contributing to the household’s income and/or drawing from it.



earthen dikes would be too expensive and that local government bodies cannot
afford to maintain them (Danh, 2012). Recognising that these arguments may be
valid, this thesis explores the question of whether or not farm households as the
principal beneficiaries of these construction works should be required to contribute
to the cost of their construction and maintenance.
The research in this project is undertaken in an attempt to assist policy makers and
local authorities to decide on whether to invest in ‘hard’ infrastructure approaches
or ‘soft’ policy approaches, and as such this thesis aims to gather objective
information on MRD farm households perceptions, classified by region of:

1. salinity intrusion risk

2. preferences for the management of this risk

3. willingness to contribute their own funds towards the cost of constructing

and managing dikes.

Using this information, the thesis closes with recommendations to national
policy-makers and local MRD authorities as to whether or not household
willingness to contribute is sufficient to justify the collection of all or some of the
estimated cost of the proposed sea dike program. Having done this, final
observations are drawn to the attention of those responsible for considering the

costs of managing sea water intrusion in other developing country river deltas.

1.2 Research objectives and questions

1.2.1 Research objectives
The overall aim of this project is, therefore, to gather objective information from

farm households in order to derive policies and principles for the management of



salinity intrusion risk in the MRD. Data is collected and stratified by objective
estimates of salinity risk so as to provide local authorities with detailed information
to assess policy responses associated with considerations of deciding to adapt to
and live with increasing salinity intrusion versus investment in the development of
a sea dike system. To achieve these aims, the following specific objectives are set
for this thesis:

(1) To identify farm households’ perceptions of and current/future adaptation
strategies in response to salinity intrusion in the MRD?.

(2) To estimate farm households’ willingness to pay (WTP) for salinity intrusion
risk reduction, and the factors that affect their WTP decisions.

(3) To estimate consistent and conservative WTP values without bias by
comparing two different valuation response techniques: conventional
contingent (CV) and inferred valuation (1) methodologies.

(4) To identify policy implications for the management of salinity intrusion risk
in the MRD, and inform changes to the typical methodology employed for
eliciting WTP values for public goods in the broader literature related to

climate change risk reduction.

1.2.2 Research questions
As set out in Figure 1.3 and in order to achieve the research objectives, this thesis

will address the following research questions:

3 That is, the study seeks to examine the perceived impacts of salinity intrusion at farm household
and regional levels, provide descriptions of those adaptation measures which have already been
applied, and, also, to discover farm households’ intentions/preferences for adaptation in future.



(1) Are farm households aware of the causes and impacts of salinity intrusion on
their livelihood and farming activities? (The null hypothesis is that they are not
aware).

(2) How do farm households in the MRD deal with salinity intrusion risks at
individual and community levels via autonomous and public adaptation
strategies? (The null hypothesis is they are not responding to changes in salinity
intrusion risks.)

(3) What factors determine farm households’ adaptation actions to salinity intrusion
and what drivers affect their agreement level regarding expected public
adaptation strategies?

The first two questions seek to discover how farm households perceive and have
adapted to salinity intrusion recently, and their intentions to adopt other/similar
strategies in the next three years. The third question seeks to provide information
about the determinants of farm households’ private adaptation actions and their
preferences for future public intervention actions. The data is organized so as to test
whether or not differences in farm households’ perceptions between current and
intended adaptation measures exist (Q1). The null hypothesis is that no differences
exist.

Building upon this information and in order to determine farm households’ WTP
for salinity risk reduction, this thesis goes on to attempt to answer the four further
research questions:

(4) Are farm households in the MRD willing to pay for collective action to manage
salinity intrusion risk reduction?

(5) If so, how much they would be willing to contribute?



(6) Regarding the drivers and WTP values, are there any differences among farm
households living in different areas stratified by salinity intrusion, including
salinity intrusion areas, high risk of salinity intrusions and a control group?

(7) What are the determinants of farm households’ positive WTP, based on farm
households’ socio-demographic characteristics and their location?

If farm households are willing to pay, then it may be possible to develop a
program based on a PPM payment vehicle that would mandate household
contributions to the cost of dike maintenance, their heightening and, even the costs
of constructing the necessary mouth sluices, etc. It may also be possible to develop
incentive programs that encourage farm households to pursue their own adaptation
options.

One way of examining this issue is to find out whether or not the stated WTP
value is dependent on the salinity intrusion level and, as indicated in the literature,
socio-demographic characteristics of farm households are key determinants in
positive farm households’ WTP for salinity intrusion risk reduction projects and do
not differ in respect of farmers’ location. Therefore, another null hypothesis this
research aims to test is that stated WTP values are not affected by farm location
(indicating the differences of salinity intrusion level) and other socio-demographic
characteristics of farm households.

Finally, since the data collected through the research is obtained by proposing a
hypothetical rather than a real program, the thesis also seeks to test the robustness
of conventional Contingent Valuation Modelling (CVM) by asking:

(1) Is there any over/underestimation of willingness to pay for salinity risk

reduction among MRD farm households?
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(2) Are there any differences between conventional CVM WTP value
determinants, and Inferred Valuation (1) WTP value determinants?

By answering these specific research questions, this thesis seeks to determine
whether or not IV estimation approaches be used to mitigate hypothetical biases
that are commonly present in conventional CVM? If the determinants of the two
different WTP value estimations are statistically different and these values derived
from two approaches are also different, then the usefulness of 1V approaches for
identifying bounds of WTP that may inform investment choices will have been

provided with additional evidence.
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Figure 1.3: Conceptual framework for the research
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1.3 Contribution to the Literature

The research described in this thesis also presents a unique opportunity to contribute
to the development of literature.

First, most research on adaptation to climate change in developing countries is
general in nature. That is, very little is regionally and context-specific (Gbetibouo,
2009; Le Dang et al., 2014; Nguyen, 2011). This thesis seeks to examine a particular
adverse consequence of one climate change impact - salinity intrusion caused in
part by sea level rise as a largely as a result of the melting of previously frozen
landscapes and the flow of this water into the sea. So far, little information and
evidence related to salinity intrusion risk reduction preferences and perceptions
have been collected in the context of developing countries.

Second, many previous studies have tended to treat salinity intrusion ex-ante as
a disaster. In this thesis, however, information about farm households’ perceptions
is was collected without any ex-ante context that presented salinity intrusion as a
disaster. Rather the tone was one that presented the forthcoming challenge as a
problem that could be managed, albeit at a cost. This is important, as some farm
households may have adequate means to adapt to salinity intrusion impacts, and
may even see salinity intrusion as a way to increase income through a transition to
aquaculture. That is, the thesis aims to collect information about current behaviour
and intentions in a non-negative manner. The study is unique in the sense that in
the areas where salinity intrusion has already occurred, we can collect information
on adaptions that have been made.

Third, in addition to employing a standard 1V question approach to test the

robustness of conventional CVM value estimates, this research tests a novel IV
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question. In this thesis, each survey respondent was asked to predict how much they
think their neighbours would state that they (i.e. the respondents) would be willing
to contribute to a salinity management program is then compared with estimates
derived from both CVM and the standard IV question. This is presented as a test of
the robustness of the WTP estimates derived but, in response to comments received
when the relevant paper was submitted for publication, was deleted from Chapter 4

and as a consequence is presented in Appendix 1, 2 and 3.

1.4 Data collection and methods description

The primary data used in this thesis was obtained through a stratified field survey
with three replicates.* The survey was led and conducted by Tien Dung Khong
(thesis author) in the Mekong River Delta in late 2016. The survey involved three
different districts in three different provinces —Tra Vinh Province, Vinh Long
Province and Can Tho Province. Within these districts, the face-to-face survey
focused on three groups of farm households: the first group was drawn from areas
where salinity intrusion was already occurring (Cau Ke district), the second group
involved farm households in areas with a high probability that salinity intrusion was
about to occur (part of Cau Ke district and Tra On district), and the third comprised
a control group where there is no risk of salinity intrusion in the near future (Vinh
Thanh district). Households to be included in the survey were chosen randomly
from lists provided by local government agencies. After data cleaning, a final

sample of 441 (out of 450) farm households were stratified by salinity intrusion

4 This research was approved by the University of Adelaide Human Research Ethics Committee
with Ethics Approval No. H-2016-123 (Appendix 6). A Participation Information Sheet and Consent
Form was also provided to/obtained from all participations before the survey started (Appendices 7-
10)
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level to be included in the analysis. Survey reports have a response rate of higher
than 95% and, based on the comparison with another national survey results,
demonstrate that the survey sample is broadly representative of the MRD farmer
population. The protocol of the survey is explained in detail in the subsequent
analytical chapters®. The survey instruments, including the questionnaire, consent
form, and participant information sheet are also presented in the Appendices (4-10).

After a discussion about the relevance and consistency of information presented
on the questionnaire with experts and local officials from Department of
Agriculture and Rural Development (DARD), the questionnaire was pre-tested with
30 randomly-chosen farm household heads within each study area. The purpose of
the pretest survey was to: (1) to test the contents of the questionnaire to make sure
respondents could understand the survey and options presented, (2) refine the range
of willing to pay measures proposed, and (3) where appropriate improve the local
language translations. Pre-test households were not included in the final survey
sample.

Due to the importance of collecting reliable information, enumerators were
chosen carefully from the staff and senior students at the Department of Agriculture
of College of Economics in Can Tho University. These enumerators were all local
people with experience of this form of data collection and all received additional
training before the official survey took place.

The farm household questionnaire contained three main sections:

(1) socio-economic characteristics of farm households in the study area,

5 These chapters are aimed at being ‘stand-alone” articles.
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(2) farm households’ perceptions about salinity intrusion risks including

autonomous and public adaptation strategies in salinity-affected areas and

(3) farm households’ willingness to pay via a PPM payment vehicle for risk

reduction projects in the MRD elicited by conventional CVM and IV
methods through direct and indirect questioning approaches.

The second part of the questionnaire collected information related to farm
households’ perceptions about how salinity intrusion has affected them over the
past few years, and how it has affected them at the regional level. Household heads
were also asked to rank the causes of salinity intrusion in order of importance. They
were then asked questions relating to any adaptation measures that they have
applied in the past and/or intend to adopt in the future. In this section, the
questionnaire also collected information about any adaptation measures local
authorities have employed in local areas and perceptions about their effectiveness.

The final section of the questionnaire collected information on farmer
willingness to contribute to the construction and maintenance of sea dikes. The farm
households were first provided information about the proposed risk reduction plan,
while conventional direct and indirect CVM and IV approaches were used to ask
farm households about their willingness to pay for the plan. In all three approaches,
a cheap talk script was utilized to reduce the prospect for hypothetical bias, and the
payment vehicle followed a PPM design.

Noticeably, when compared with data collected under a national survey
conducted by the General Statistic of Vietnam (GSO) every two years—namely the
Vietnam Household Living Standards Survey (VHLSS)—the socio-economic and

demographic characteristics of farm households presented in this thesis including
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the age, gender, education level, farming experience of the farm household head,
household size and household income were all very similar. Therefore, it can be
concluded that the analyses drawn from the observations in this thesis may be
broadly representative of the MRD farmer population. More details of this

discussion can be found in a published article in Chapter 3.

1.5 Structure of the thesis

This thesis contains five chapters: this introduction, three analytical chapters written
in a form that is ready for publication, and a conclusion chapter. It is important to
note that the three analysis chapters were designed as ‘stand-alone’ journal articles.
Hence, the literature review, data collection and methodology contained repeats
some of the information provided in this chapter.

Chapter 2 examines farm households’ salinity intrusion perceptions, as well as
current and intended adaptation strategies at local and regional levels of the MRD.
This chapter establishes the core data, as a prerequisite to identifying and evaluating
farm households’ current/future adaptation strategies and determinants.

Chapter 3 examines farm households” WTP for a salinity intrusion risk
reduction plan and compares these WTP values and determinants across three
groups of farm households. By employing strategic behaviour techniques, a PPM
payment vehicle, a cheap talk script to control for hypothetical bias the estimated
WTP values are expected to provide the base contribution evidence from which to
propose local, national and international implications for salinity intrusion risk

reduction programs in the MRD.
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Chapter 4 checks of the robustness of cheap talk scripts to manage hypothetical
bias impacts, by comparing two different response techniques: conventional CVM
and inferred valuation (IV). By providing another form of 1V question (Appendices
1-3), this chapter also proposes a novel addition to the standard IV question that
offers an opportunity for further development and testing.

The concluding chapter, Chapter 5 details possible policy implications for the
management of salinity intrusion in the MRD, suggests hypothetical bias
management improvements based on expanded IV value estimation approaches for
studies that rely on conventional CVM, and outlines further study that could be
conducted following the work undertaken in this research project.

Eighteen appendices complete the thesis.
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Chapter 2 : Farm household perceptions and responses to

rising salinity intrusion in the Mekong River Delta

Abstract

Farmers in the Mekong River Delta (MRD) are adapting to rising salinity intrusion.
Saline water is migrating further and further inland due to upstream damming and
increased local water extraction to meet agricultural needs. Efforts to develop an
MRD salinity intrusion risk reduction plan can benefit from understanding farmer
awareness, along with current and intended adaptation strategies. This research
samples 441 farm households and finds that some households have adopted
individual strategies to deal with salinity intrusion impacts; although these actions
are short-term, and their effectiveness varies. Farm households expressed concerns
about salinity intrusion impacts and their capacity to cope in the future. Consistent
with other research findings, MRD farmers will struggle to adapt to salinity
intrusion by themselves using short- and medium-term approaches. Our results
indicate MRD farmer preferences for the construction of salinity intrusion
mitigation infrastructure as a means of long-term risk reduction. Further, by
providing more information and training local authorities can expect to enhance
farmer’s willingness to contribute financially towards, and participate in, public

salinity intrusion risk reduction projects.
Keywords salinity, adaptation measures, smallholder farmers, Vietnam

JEL classification Q54, Q59
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Highlights

e Salinity intrusion is decreasing agricultural productivity in the MRD
e Inresponse, farmers are adapting to salinity intrusion autonomously
e Data suggests household understanding is variable and adaptation strategies

likely flawed
e Understanding current perceptions and adaptation preferences could

provide a basis for improved risk-reduction programs
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2.1 Introduction

Tropical river deltas around the world are experiencing decreased flooding and
increased negative water quality impacts. Vietnam’s Mekong River Delta (MRD)
in particular has experienced rising levels of salinity intrusion, with significantly
associated reductions in agricultural production and farm income. Sea level rise is
changing MRD hydrological conditions to create increased pressure along coastal
areas. The development of dams and reservoirs in countries upstream of the MRD
has further altered the hydrologic properties of the Delta, reducing freshwater flows.
Finally, increased water extraction to support annual three-rice crop agricultural

systems has also reduced total freshwater flows to the sea.

The MRD covers an area of 4 million ha, 78% of which is used annually for rice
production. It contributes more than 55% of Vietnam’s rice production and more
than 85% of national rice exports (General Statistics Office of Vietnam, 2016).
Under salinity intrusion impacts, rice yield loss estimates vary from 2.5 tons to 4
tons per hectare (or 18 to 30 per cent of total yield loss) depending on the area and
level of impact (Khai et al., 2018). Salinity intrusion impacts have increased since
the 2014-2016 period, especially during the dry season, enabling salt water to
intrude further inland causing significant negative impacts on rice yields. In total,
nine out of 13 provinces are now affected. In 2016 specifically, more than 620,000
ha of agricultural land was affected by salinity intrusion, resulting in significant rice
yield and farm household livelihood reductions. Data gathered by the Vietnam
Southern Institute of Water Resource Research indicates that observed salinity
levels at selected MRD stations in March 2016 were higher than previous

observations for the same month in 2014 and 2015. The largest difference was

29



observed at My Hoa station (+6.7 mg/l), and the lowest at Xuan Hoa station (+0.1
mg/l). Only three stations observed a decrease in salinity levels, but these were

relatively minimal (Figure 2.1).
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Figure 2.1 Comparison of the highest observed salinity levels in the MRD
mouth area stations between March 2016, and for the same period in 2015
and 20145

Source: Based on data from the Vietnam Southern Institute of Water Resources

Research (2016)

In response to salinity intrusion, MRD farmers have adopted various strategies.
These include changes to planting times, adjustments to fertilizer and chemical use,
and accessing alternative sources of freshwater (e.g. groundwater). However, while
these strategies may provide some short-term mitigation, their long-term adaptation

benefits remain uncertain. Alternatively, infrastructure such as coastal sea dikes and

¢ Data obtained from a range of salinity meter stations in 2014 are not available including Hoa Dinh,
Xuan Hoa, Loc Thuan, Giao Hoa, My Hoa, Hung My and Rum Rach stations
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sluice gates have been identified as a long-term strategy for salinity intrusion risk
reduction. Recent studies by Danh (2012) and Danh and Khai (2014) performed
benefit-cost analysis to calculate the net present value of concrete sea dikes in the
MRD. The analyses concluded that salinity intrusion mitigation benefits from
concrete sea dikes would exceed the total costs, including construction and on-
going operation and maintenance costs, with farmers as the principle beneficiaries.
However, sea dike infrastructure construction, operation and maintenance would

require significant public investment; which Vietnam would struggle to achieve.

As the primary beneficiaries of sea dike construction, MRD farmers could be
called upon to contribute to fully fund its upfront and ongoing costs. To assess the
potential for MRD farmer contributions toward mitigation projects, it will be useful
to better understand current salinity impact perceptions. Further, an understanding
of current and intended adaptation strategies may inform program implementation
and policy decision-making. Adaptation strategies are typically not effective
without information about farmers’ awareness and perceptions (Alam et al., 2017),
and very few smallholder farms are able to adapt to climate variability impacts
alone (Nyamadzawo et al., 2013). Successful policy implementation depends on
local characteristics and the specific context in which mitigation is to occur (Dost,
2010; Hoornweg, 2011). For Vietnam therefore, any lack of information about farm
household perceptions of salinity intrusion risk may lead to ineffective adaptation
measures (Alam et al., 2017). This study aims to provide descriptions and
explanations about the divergence of adaptation measures and strategies that have
been applied by farm households in the MRD to offer insights, information and

policy suggestions to government officers, policymakers and other researchers in
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this field. Knowledge about these issues is also expected to enhance farm

household-level of policy participation and acceptance.

| broadly hypothesizes that farm households are aware of the causes and impacts
of salinity intrusion their livelihood and farming activities (H1). The null hypothesis
is that they are not. Further, demographic characteristics (e.g. age, gender,
education, family members and salinity intrusion impacts) are expected to
significantly predict farmer adaptation behaviour and preferences for public
adaptation strategies and differ in respect of farmers’ location (H2). The null
hypothesis is that no differences exist. This would suggest that some farmers will
be better able to adapt autonomously, while others may require public planned
interventions. This study will test our proposed research questions by identifying
current farm household perceptions and adaptation strategies in response to MRD
salinity intrusion. We are ultimately interested in: (1) whether farm households are
aware of the causes and impacts of salinity intrusion on their livelihood and farming
activities; (2) what independent strategies and measures farm households are
currently adopting in response to salinity intrusion; (3) what salinity intrusion
adaptation strategies (if any) farmers are intending to adopt in future; (4) what
future planned public salinity intrusion mitigation strategies farm households would
prefer; and (5) what drives those decisions/preferences? It is expected that this
information will help to understand how local farmers have tried to adapt to salinity
intrusion, and provide insights about what adaptation strategies the Vietnamese
national and local governments might explore for long-term salinity mitigation

solutions.
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2.2 Previous research and related theory on farm households’

perceptions and drivers of adaptation

Adaptation strategies are usually classified into planned and autonomous groupings
(World Bank Group, 2010). Whilst planned adaptation is based on public policy
decisions, autonomous adaptation is based on private actions without government
intervention (Margulis et al., 2010). In the agriculture sector, private adaptations
vary (World Bank Group, 2010), and can focus on changes to cropping systems,
adoption of new crop varieties, input combination changes, or seeking non-
agricultural-sector employment. Publicly-funded adaptation strategies include
institutional and/or structural adjustment, technological options, investments in
human and social capital, risk spreading, and information management (WHO -
Regional Office for Europe, 2002). Margulis et al. (2010) therefore make the
distinction between hard adaptation resources (e.g. infrastructure construction or
technological innovations) and soft adaptation resources (e.g. cropping type or
input changes at farm level).

How farmers choose to adapt is based on their perceptions of the relevant risk.
Farm households that perceive greater potential climate variability impacts have a
higher level of policy acceptance and participation (Niles et al., 2013), and tend to
support more adaptation or mitigation actions (Arbuckle et al., 2013). Research into
farmers’ perceptions, adaptation behaviour and strategies have been conducted in
developing countries where poorer rural populations are more vulnerable.
Commonly studied factors include socio-economic demographic characteristics
such as age, farming experience, household size, income and the level of perceived

risk (Bosello and De Cian, 2014; Filatova et al., 2011; Gbetibouo, 2009; Hinkel et
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al., 2013; Ibafez et al., 2014; Le Dang et al., 2014; Mycoo, 2014; Storbjork and
Hedrén, 2011; WHO - Regional Office for Europe, 2002; World Bank Group,
2010). Other factors expected to have an impact on farm household adaptation
behaviour include financial, farm physical characteristics, social characteristics,
human capital and regional factors. These variables are consistent with the
estimation variables in previous studies, such as Botzen and van den Bergh, 2012;
Le Dang et al., 2014; Wheeler et al., 2013, which suggest that farmers are aware of
impacts or adaptation drivers, and that their perceptions align with available data

(Ayanlade et al., 2017; Banerjee, 2015; Elum et al., 2017; Limantol et al., 2016).

However, private adaptation strategies are typically short-term in nature (Dubey
etal., 2017), may be insufficient for reliable mitigation into the future (Ayanlade et
al., 2017), and dependent upon the specific country context (Margulis et al., 2010).
Therefore, it has been suggested that more data about farmer perceptions and
adaptation strategies are needed in Southeast Asia (Schad et al., 2012), together
with accurate information for each farming season (Mamba et al., 2015). There is
some previous research into MRD farmers that explores how they have adopted
strategies to cope with rising salinity. For example, farmers in the MRD have
shifted to hybrid salinity-tolerant varieties of rice in some coastal provinces,
introduced rice-aquaculture rotations, and constructed small local earthen sea dikes,
sluice gates and irrigation systems (World Bank Group, 2010). However, studies
looking at farm household awareness and adaptation strategies in response to
salinity intrusion are quite rare, especially for Vietnam, and provide only limited
evidence of actual strategies adopted (Ayanlade et al., 2017). It is therefore also

recognised that data improvements are required with respect to smallholder farmers,
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particularly the information and resources that they will need to adapt and cope with
future conditions (Ayanlade et al., 2017). This can offer important insights for

future public salinity intrusion mitigation program design and implementation.

2.3 Materials and methods

2.3.1 Data collection

The research described here was part of a wider farm household survey conducted
in late 2016. An objective for that survey was to collect data on farm household
perceptions of salinity intrusion risk, and any relevant existing/planned adaptation
strategies in response. A further objective for the survey was to explore farm
household preferences for alternative salinity intrusion risk reduction projects.

To select the districts that were included in the survey, we used available data
from the Vietnam Academy for Water Resources and maps of rice crop
vulnerability to sea level rise (Khang et al., 2008) to identify two areas with
different levels of salinity impact (currently affected and at high risk), and one area
unaffected by salinity intrusion (control group). The area currently affected by
salinity intrusion is the Cau Ke district located close to the coast of the MRD. The
at high risk of future salinity intrusion impact area includes part of Cau Ke district
and the Tra On district which is located further inland from the coast. Finally, the
control-group area where there is very limited risk of salinity intrusion at present—
or in the immediate future—is the Vinh Thanh district (Figure 2.2). These districts
were also recommended by local officials from the Department of Agriculture and
Rural Development, who are knowledgeable about, and familiar with, the local

characteristics of MRD farm households.
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Figure 2.2 Mekong River Delta salinity intrusion levels in 2015 and the study
area locations (1-Cau Ke district, 2-Cau Ke and Tra On districts, and 3-Vinh
Thanh district)

Source: The Vietnam Academy for Water Resources (2015)

Note: As indicated in Table 2.1 Page 42, three survey sites have similar socio-
demographic characteristics. In addition, the MRD has a flat terrain — most of that lies
more than one meters above the sea. This quite hydro-homogenous formation predisposes
this area to high risk of salinity intrusion. Hence, while three sites of farm households are
stratified by salinity intrusion, hydrological conditions are broadly the same.

Using a random sampling procedure, this study surveyed 4417 farm households
from the study districts listed above. A list of farm households was provided by

government officers from the Department of Agriculture and Rural Development.

7 A total sample size of 441 farm households, which included three farm households with less than
three years’ farming experience was surveyed. However, the mean values of the observations’ socio-
demographic characteristics do not vary after these three farm households were truncated. Hence,
they were still included in this analysis.
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Survey respondents were chosen randomly from these lists. The sample size (n) was
achieved by using the following equation:

n 42

where Z equals 1.96 for a 95% confidence level, p is the probability of being
selected into the sample (in this case 0.5 used for the sample size needed), and d is
the confidence interval. The number of farm households required for analysis based
on this equation was 384. Thus, the study aimed to survey at least 150 farm
households in each of the three different districts, with the objective of completing
450 observations in total. Before the official survey was implemented, the
questionnaire was pilot tested with 30 farm household-heads to ascertain whether
or not farmers could understand the questions and information provided. Moreover,
technical language was noted for the enumerators to translate and/or explain to the
farmers’ in local/everyday language. Enumerators for the study were carefully
chosen from staff and final year Agricultural Economics students at the Department
of Agricultural Economics, Can Tho University, with prior experience with farm

household surveys.

Ultimately, 441 usable surveys were collected as a representative sample of the
farm household population in the MRD. The total number of observations were then
divided into three farmer groups consistent with those listed above: i) current

salinity intrusion impacts (146 farm households), ii) high risk of future salinity
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intrusion/impacts (145 farm households), and iii) unaffected by salinity intrusion

(150 farm households)®.

2.3.2 Survey design

Based on range of adaptation drivers specified in the previous section, open-end
categories were first used to identify perceptions of salinity intrusion drivers, and
to classify any private adaptation strategies adopted by farm households. The
survey instrument was focused on four data collection objectives including (1)
farmers’ awareness of salinity intrusion causes and impacts, (2) current individual
adaptation measures, (3) farmers’ intention to adapt to salinity intrusion, and (4)
proposed public intervention strategies/measures.

However, farmers were not expected to be knowledgeable about future
adaptation options, especially at the public provision level. Therefore, to identify
possible future adaptation strategies and mitigation options Participatory Rural
Appraisal (PRA) methods (FAO, 2018) were employed in advance of pilot-testing
the survey instrument. This involved consultations with local experts (one in each
district) from the Department of Rural Development in each survey area, and
farmers (three in each district) who had lengthy experience with rice farming.
During this meeting, the participators were provided a list of open-end questions
regarding the causes of salinity intrusion, current and intended adaptations
strategies and public adaptation measures. They were asked to list the answers and
then had group discussions in order to clarify and achieve the relevance among each
other. The outputs from the PRA were then used to formulate a series of close-

ended questions of adaptation options in the farm household survey. The categories

8 A detailed survey map and descriptions can be found in Chapter 3.
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of adaptation strategies were identified by PRA involving experts and local farmers

aim to reduce any biased in the results.

The PRA approach resulted in a total of four adaptation strategy groups
identified for use in the survey: i) non-engineering adaptations (e.g. crop changes);
i) engineering adaptations (e.g. earthen dikes); iii) hydro-management adaptations
(e.g. new water sources); and iv) other adaptation measures (e.g. off-farm
employment). Although differences related to salinity intrusion causes and location
characteristics exist, the classification in this study is consistent with definitions
from World Bank Group (2010), WHO - Regional Office for Europe (2002) and a

recent study in America (Barlow and Reichard, 2010).

Ultimately, a series of seven-point Likert scales were employed to collect
responses for perceptions about to salinity intrusion impacts (i.e. 1=No effect to
7=Extreme effect), drivers of salinity intrusion in the MRD (i.e. 1=Strongly
disagree to 7=Strongly agree), the effectiveness of adopted strategies (i.e. 1=Very
ineffective to 7=Very effective), and proposed future salinity mitigation programs

(i.e. 1=Strongly disagree to 7=Strongly agree).

2.3.3 Data analysis

Likert scales are widely employed by marketing researchers for examining
consumer behaviour, commercial market indicator evaluations, and public attitudes
(Cabooter et al., 2016; Dawes, 2008; Green and Rao, 1970; Weijters et al., 2010).
To date, a number of risk perception and attitudinal studies have adopted/modified
Likert-scale measurement in their field research (e.g. Le Dang et al., 2014).

Different formats are often employed by different researchers, depending on the
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respondents and the research categories (Cabooter et al., 2016; Harpe, 2015).
Researchers often find similar results using five- and seven-point scales (Dawes,
2008), and it has been suggested that the appropriate scale depends on the
population survey and analysis target (Harpe, 2015; Weijters et al., 2010).
However, in terms of a standard methodological recommendation, the seven-point
scale appears to be widely preferred because it contains a neutral position that
enhances measurement quality (Nowlis et al., 2002) and avoids poor information
recovery without overburdening respondents (Cabooter et al., 2016). Hence, the
dimensions in this analysis were measured based on a seven point Likert-type scale
suggested by Vagias (2006). An ex-post calibration was also employed to improve
the certainty of farm household answers, and the reliability of the findings. To do
this, the perception and awareness questions were followed by a question asking
farm household-heads to rank how certain they were about this choice on a scale of
1 to 3 (where 1=Not confident, 2=Confident, and 3=Very confident). Any farm
household-head who reported a certainty level of one was asked to review their
perception/awareness answer.

To estimate coefficients for drivers of adaptation strategy adoption, a Poisson
regression model (PRM) for count data® was employed to examine the determinants
of farm household adaptation strategies at the individual level, and the drivers of
farm household preferences for public adaptation strategic investment. Based on
the collected data, farm household adaptation choices offer multiple options and/or

evaluation opportunities. Hence, the dependent variable takes numeric form,

® Since this research focuses on providing empirical results from the model, definition and detailed
technical discussions about PRM model can be found in Scott Long (1997) and Winkelmann
(2008)

40



denoting how many private adaptation actions have been adopted by farm
households?®. In such cases, PRM offers an appropriate multiple regression model
(Scott Long, 1997; Winkelmann, 2008). Finally, an ordered logit regression model
was used to estimate drivers of farm households’ preference for implementation
and heightening of sea dike systems in this area. This adaptation strategy is
proposed as a potential long-term public adaptation strategy investments and
revealed as one of the strong preferences for particular public adaptation strategy
investments (see Figure 2.9).1' The results of these models are discussed in the

following section.

2.4 Results and Discussion

2.4.1 Farm household perceptions of salinity intrusion impact

Table 2.1 presents the main characteristics of farm households included in the
survey. The majority (73%) of MRD farm household-heads are male with an
average age of 47 years. Most farm households reported a relatively low level of
education (up to secondary school), and high levels of experience working on farms
(more than 23 years). These findings confirm our initial expectations of some
limitations for survey engagement, requiring specific enumerator training and

attention to language during the responses. The high level of farm experience also

10 As farm households’ heads were able to identify/choose more than one autonomous adaptation
action, we were only able to test hypotheses about determinants of the quantity of adaptation
strategies taken by farm households. Testing for the determinants adaptation actions is suggested for
future research, which might investigate specific strategy effectiveness at either autonomous or
public levels.

11 Some of the instruments proposed as early-warning systems for saltwater intrusion include water-
quality monitoring networks (Barlow and Reichard, 2010), and local monitoring networks (Le Anh
Tuan et al., 2007) based on previous technical research and local characteristics.
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increases our confidence in the sampled farmers’ ability to respond meaningfully

to questions about salinity intrusion perceptions and awareness. Importantly for

survey finding generalizability and policy guidance purposes the farm/er

characteristics present in our survey sample, together with the survey household

size and household income results, are broadly consistent with data metrics from

the national Vietnam Household Living Standard Survey (VHLSS)*?,

Table 2.1 Farm household’s demographic and socio-economic characteristics

Information  Description Total Current- High-risk  Control
observation SI* group Sl group group
(n=441) (n=146) (n=145) (n=150)
Age Household head’s 47.41 46.89 46.46 48.83
age (year)
Gender Household head’s 0.17 0.20 0.23 0.10
gender (0: male,
1:female)
Education Household head’s 2.19 2.05 2.03 2.48
education (0 to 5)
Farming Years working on 23.39 23.38 22.41 24.37
experience the farm
Household Number of 4.28 4.31 441 4.15
size members of the
household
Income Vietnamese dong 107,591 106,564 103,978 112,094

(1,000 VND)

* Sl = salinity intrusion

2.4.1.1 Perceptions of salinity impacts

We first asked farm household-heads how salinity intrusion has affected their

family and region by asking “For your worst affected plot, to what extent do you

12 The VHLSS is a national survey of the Vietnamese population conducted every two years by the
Vietnam General Statistics Office (GSO)
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think salinity intrusion has affected your household to date?” The results reveal
that over 60% of respondents rated salinity intrusion results as having negative
influences on their agricultural output/productivity and farm income. Since
freshwater provides essential functions for rice paddy farming, nearly 50% of
respondents also perceived that salinity intrusion had negative effects on their water
supplies for agricultural activities—although far fewer were concerned about

impacts on daily water supplies (Figure 2.3).

Income [ | T
Water supply for agricultural activities | e |
Agriculture output and productivity | |
Mental health (worrying) | [
Regional economic | 1
Regional food security | I |
Regional habitation environment | [ |
Water supply for daily lives I e
Households’ habitation environment | [ | ]
Farm land value s
Physical health s

Housing value IR
100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

1-No effect H 2-Low effect B 3-Somewhat effect 1 4-Neutral

B 5-Moderate effect m 6-Very effect W 7-Extreme effect

Figure 2.3 Distribution of perceived salinity intrusion impacts on farm
household and regional issues (n=146%)

Noticeably, the fourth highest observed perceived impact of salinity intrusion in

our survey results was mental health. Our findings are consistent with other studies

13 Only included Group 1 where salinity intrusion has been occurred
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of broader issues suggesting that climate change-related issues affect both physical
and mental health (Berry et al., 2011). One explanation may be that physical
impacts of flood or drought events are more immediate, manifesting as sickness or
famine over shorter periods (i.e. months), while the impacts of salinity intrusion
take longer to manifest (i.e. years) with an eventual attendant mental toll. However,
since the data related to mental problems in this study stem from one Likert scale
answer it is necessary to conduct more research to any draw wider policy
implications. Temporal aspects to salinity intrusion may also explain the roughly
equal split between farmer perceptions of regional economic impacts. While some
are experiencing problems at present, other districts would have less familiarity
with regional changes. This highlights a need for more data collection with regard
to health impacts, as well as improved information from local authorities to farmers

in currently/future affected districts about salinity intrusion.

2.4.1.2 Future perceived salinity impacts

Next, household-heads were asked to indicate their perceived salinity intrusion
impacts if nothing were done over the next three years to mitigate its effects. Again,
more than half of the respondents indicated that salinity intrusion would be
expected to have an extreme effect on their agricultural output, productivity and
income as well as negative impacts for water supply and farmland values in the
long-term. Interestingly, the expected future impacts of salinity intrusion on income
were less than those for agricultural output, possibly suggesting an intention by

farm households to explore income diversification within that period (Figure 2.4).

A Kruskal-Wallis H test was employed to determine if farm households’

perceptions about salinity intrusion impacts were different across the three groups.
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Unsurprisingly, the test showed that there was a statistically significant difference
in each dimension between the three groups, with significance levels below 0.05.
The result suggested that farm household perceptions were shaped by their location
and exposure to salinity intrusion risk, which is consistent with other adaptation

research (Alam et al., 2017).
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Figure 2.4 Distribution of expected salinity intrusion impacts on farm
households’ and regions over the next 3 years (n=441)

2.4.1.3 Perceived causes of salinity impacts

Each farm household head was then asked to identify their perceived causes of
salinity intrusion in the MRD, ranging from 1=Less important to 4=Most important.

In general, most farm households are very aware of the major causes of MRD
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salinity intrusion, with >50% of respondents identifying that sea level rise, upstream
development impacts on river flows, and drought are the main causes. However,
more than 70% of farm household-heads in the MRD viewed increasing water

demand as a less important reason for salinity intrusion (Figure 2.5).

Sea level rises --
Droughts --
River flow changes (upstream development) --
Increase in water demand in the MRD -I
100 50 0 50 100
Percent

1-leastimportant W2 m3 4-Most important

Figure 2.5 Distribution of causes of salinity intrusion, as perceived by farm
households (n=441)

This suggests that, although changes to three-crop rice production systems in
recent years has required increased water usage in the MRD, few farm households
appear to have made the connection between that and increasing salinity levels.
This may drive both a continued reliance on private short-term autonomous
adaptation strategies, as well as a requirement for public planned adaptation
interventions, if the effectiveness of these strategies reduces over time.
Interestingly, recent evidence suggests that third-rice cropping strategies are

already becoming less effective, with lower productive returns and higher chemical
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costs (Dan, 2015). The following section therefore explores current and intended
autonomous adaptation responses at the farm and regional levels.

2.4.2 Private and public responses to salinity intrusion

2.4.2.1 Farm household autonomous responses

Those farm households located in the current salinity intrusion affected area were
asked to indicate any adaptation strategies they had adopted, and their effectiveness.
Only a small number of farm households had failed to adapt in any way. The
majority of farm households had adopted at least one autonomous strategy over the
last three years, consistent with other studies that find farmers generally apply more
than one adaptive strategy to cope with adverse impacts (Alam, 2015; Trinh et al.,
2018).

The most popular non-engineering adaptation measures were changes to farming
systems through altered planting times, shifting to other crop varieties, changed
irrigation schedules and altered uses of farm inputs (e.g. fertilizer). Again, this
supports other studies which find that changing planting times is a popular
adaptation strategy in the MRD (Van et al., 2015). Farm households also indicated
the successful adoption of engineering strategies such as independent dike
structures, dredging of local canals, increased water storage in farm dams or ponds,
and water-saving techniques; with reasonable perceptions of effectiveness.
However, effectiveness results for farm households that explored shifting from rice
to aquaculture or livestock, and/or sought off-farm employment activities were
relatively lower, suggesting limited success. This may be due to the fact that

changes of this nature require new skill sets and training, which may be challenging
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for farmers with low levels of education and experience away from the farming

environment (Figure 2.6).
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Figure 2.6 Distribution of the effectiveness of salinity adaptation strategies
adopted by farm households (n=146)4

14 The aggregate percentage in some is less than 100 per cent since several households did not apply
any adaptation measures/strategies, and observations are only included farm households where
salinity intrusion is already present.
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Notably, many of the autonomous strategies listed in Figure 2.6 appear to score
mixed effectiveness results, which may be an indication of their short-term nature

depending on the location of the farm and relevant exposure to salinity impacts.

2.4.2.2 Intended adaptation responses

Following our exploration of current adaptation strategies, we asked MRD farmers
to identify any adaptive strategies that they intended to adopt in future. Most
reported an intention to continue with autonomous adaptation strategies such as
changes to planting times, irrigation schedules, and input usage. However, as
indicated by the dark-blue areas, the strongest future adaptation strategy adoption
preferences were for salt-tolerant crop varieties and engineering measures such as
canal dredging and dike maintenance/heightening. Increased access to information
from local and national authorities also rated quite strongly. By way of example,
salt-tolerant varieties are only suitable in areas where salinity is moderate, but many

farmers remain unaware of this limitation.

Many farm households also agreed that agricultural insurance could be an
effective future strategy (25% strongly agree). This is of interest, as many studies
suggest that agricultural insurance, particularly in developing countries such as
Vietnam, is not very effective (Khoi, 2014; Thong, 2014). Most farmers tend not to
participate in agricultural insurance schemes due to low affordability and
availability from insurance providers. Finally, the very low intended migration of
farm households away from the MRD should be carefully noted, along with its
implications for the importance of future policy/programs to mitigate salinity

intrusion impacts. Farmers do not seem willing to leave the area, and therefore
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careful attention may be needed to ensure effective public interventions in support

of those intentions (Figure 2.7).
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Figure 2.7 Distribution of intended future salinity adaptation strategies
(n=441)

2.4.2.3 Public responses to salinity intrusion risks

With regard to current public responses to salinity intrusion, farm households were

asked to identify those programs/strategies and evaluate the perceived effectiveness
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of those options. Only four strategies were reported, all with reasonable levels of
effectiveness as far as farmers were concerned. Of those, training programs enjoyed
relatively low levels of effectiveness perception, which may be concerning as
training for risk mitigation is suggested as an important driver of farmers’
adaptation decisions (Trinh et al., 2018). Overall however, the support by farmers

for current MRD mitigation strategies appears solid (Figure 2.8).
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Figure 2.8 Distribution of the effectiveness of adaptation measures
implemented by local authorities to deal with salinity intrusion (n=146 —
Group 1)

Note: “Implementation early warning system” is one of the possible mitigation options to salinity
intrusion suggested by local experts from the Department of Agriculture and Rural development and
local farmers during PRA and pilot survey. According to them, this system includes a connection
among local government, local experts from the Department of Agriculture and Rural development
and farm households. Based on the observations and analysis from those experts, local government,
through an official instrument (e.g. mobile phone, local information office) will inform farm
households about salinity intrusion levels. Moreover, every farmer group will also be provided with
a salinity measurement tool to observe the current level of salinity in order to prepare and then
respond appropriately.

Finally, farm households were asked to indicate alternative salinity intrusion
mitigation options for future public planned adaptation strategies. In addition to the

current strategies identified above, farmers stated their short-term preference for
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additional salt-tolerant crop varieties, and increased information communication
programs (~50% Strongly agree). In terms of longer-term adaptation,
implementation of early-warning systems, updating freshwater supply systems,
river-mouth sluice gate construction, and sea dike heightening/changes to concrete
construction were the most popular strategies (>60% strongly agree—with sea dike
heightening recording the highest overall Strongly agree response). This offers
useful insight for policy-makers and local authorities in their consideration of future

long-term adaptation solutions to salinity intrusion in the MRD (Figure 2.9).
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Supporting water storage tanks/containers N | ey ]

Mangrove forest reforestation I T

Supporting changing crops Il DT

100% 80% 60% 40% 20% 0% 20% 40% 60% 80% 100%

1-Strongly disagree M 2-Disagree W 3-Somewhat disagree
4--Neither agree or disagree B 5-Somewhat agree W 6-Agree

B 7-Strongly agree

Figure 2.9 Distribution of farmers’ responses to future public strategies
(n=441)

52



2.4.3 Determinants of farm household adaptation preferences

We have seen that farm households in the MRD are aware of salinity intrusion
impacts, that they are taking steps both now and in the future to adapt to those
impacts, and that they have preferences for what public authorities might do to
support their adaptation. It only remains then to investigate what drives farmer
different adaptation strategy choices as a source of further information for those
policy-makers interested in requirements for planned interventions. Recall that our
research question suggests that we need to attempt to identify the nature of the
factors that determine adaptation strategy choices and household capacity to adapt
to salinity intrusion impacts. These factors are directly related to farm households’
socio-demographic characteristics (i.e. the gender of the household head, number
of household members, education level, the age of the household head, experience
working on farms and household income), and farm household perceptions about
salinity intrusion impacts at individual and regional levels.

We combined these variables in the Poisson regression model of adopted
strategies over the last three years to identify influential factors in those choices.
Initial tests for multicollinearity were undertaken using the Variance Inflation
Factor (VIF) checks, with the resultant values indicating no significant
multicollinearity issues (i.e. all VIF less than 5.0)*°. Table 2.2 shows the estimated
parameters of the PRM in terms of autonomous adaptation actions. The results

suggest that the model is well explained by the independent variables (Pseudo R?=

15 While some authors suggest the VIF cut-off threshold is 10 indicating a high degree of
multicollinearity (Hair et al., 1998), others recommend this value is greater than 5.

53



0.2161, Prob>chi2=0.0000), while identifying some critical variables influencing

farmer adaptation decisions.

Five factors positively influence increasing numbers of adaptation strategies,
including age, salinity intrusion impacts on farmland values, physical health and
impacts on the regional economy and habitation environment. On the other hand,
five indicators were found to be negatively associated with greater adaptation
strategy adoption, including increased farming experience, larger household sizes,
larger impacts on mental health, higher changes to local habitation or the

environment, and concerns about regional food security.

These drivers are all broadly consistent with other studies into climate change
adaptation in Vietnam (Nguyen et al., 2017); although other drivers such as off-
farm experience and income were found to be relevant for different study areas
(Ayanlade et al., 2017). Experienced farmers have a greater understanding of
salinity intrusion impacts, and exercise caution when adopting new strategies in
response. Further, farm households with more membership have more opportunities
(and incentives) to seek alternative income sources, which leads to fewer adaptation
strategies being undertaken. Although this outcome is only applicable for Group 1
since this question asked for adaptation strategies already applied in the affected
area, however, this point is supported in order to recommend policy implications
for both high risk and control group by the fact that there are only slight differences
in annual income among the currently affected, high future risk, and control group

districts (Table 2.2).
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Overall, these factors would seem to suggest that if autonomous adaptation
strategies reduce over time, or begin to fail with individual (physical/mental health),
private asset (house/land value), community (habitat/environment), and/or regional
(food security/economy) impacts, increased planned interventions may be sought

as an alternative approach.

Table 2.2 Estimation results of the Poisson regression model (PRM) estimates
of adaptation strategy choices (n=146 Group 1 - already affected areas)

Indicators Description Mean Min Max
Dependent variable

Strategies adopted?® Numeric variable ~ 13.445 0l8 2419

(8.22)Y7

Independent variables Description Coefficients P-value VIF
Household head’s age Numeric variable 0.027™ 0.000 4.87
Household head’s gender 1: Female, 0: male  0.0439 0.505 1.46
Household head’s education From 0 to 5%° 0.035 0.104 131
Household  head’s farming Numeric variable -0.020™ 0.000  4.50
experience

Farm household size Numeric variable ~ -0.047" 0.030 1.17
Farm household income Numeric variable -5.10e-08 0.820 1.28
Impact on income 7 point scale 0.012 0.603 1.97

16 One of the limitations of this research is that some measures/strategies listed here could also be
applied to other adaptation issues. However, during the PRA approach, it was emphasized that
measures/strategies aimed at salinity intrusion mitigation was the focus for the study.

17 Standard deviation.

18 The zero value of the dependent variable here indicates that, although some farm households are
currently affected by salinity intrusion, they have not taken any adaptation strategies or measures.
19 As indicated in Appendix 18, there is a skewed right distribution of the dependent variable
histogram, the right tail (more adaptation strategies taken) is much longer than the left tail (less
adaptation measures taken). Most farm households have tried to perform some adaptation strategies
(around 7-9), with a few exemptions that are distributed along a larger range of high number of
adaptation strategies. There is one probable outlier to the far right (around 23), indicates only some
of farmers have tried to adapt with this issue in many different ways. In other words, this distribution
has a positive skew (Skewness = 0.5392>0 where normal distribution required). Therefore, a
Poission regression model provides a better fit with the survey data.

20 0=Never attended school, 1=Primary school, 2=Secondary school, 3=High school, 4=Bachelor’s

degree, and 5=Postgraduate degree.
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Impact on housing value 7 point scale 0.034 0.127
Impact on farm land value 7 point scale 0.075™" 0.000
Impact on agricultural output and 7 point scale 0.007 0.736
productivity

Impact on water supply for 7 pointscale 0.009 0.563
agricultural activities

Impact on water supply for daily 7 point scale 0.019 0.198
lives

Impact on physical health 7 point scale 0.109™" 0.000
Impact on mental health 7 point scale -0.150™" 0.000
Impact on households’ habitation 7 point scale -0.107" 0.000
environment

Impact on regional food security 7 point scale -0.093™ 0.000
Impact on regional economics 7 point scale 0.122" 0.000
Impact on regional habitation 7 point scale 0.085™ 0.003
environment

Cons 1.594™ 0.000
Log-likelihood -558.32046

LR chi2 307.86

Prob>chi2 0.0000

Pseudo R2 0.2161

N (sample size) 146

2.58
2.46
2.48

1.50

1.85

3.01
2.02
3.24

2.59
3.64
4,74

Notes: *** ** and * are statistically significant at 1%, 5% and 10% levels, respectively.

2.4.4 Determinants of farm household preferences for planned adaptation

We estimated a second model to gain additional insight into the drivers of farm
household preferences for a long-term public adaptation strategy. The dependent
variable comprised strategies not currently included in the planned approach to
salinity intrusion mitigation (e.g. long-term strategies), selected based on the
number of Strongly Agree responses provided by farm household survey
respondents. Using this approach, implementing and heightening sea dike systems

was included. We also expanded the vector of predicted salinity intrusion impacts
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across all observations in the three groups rather than focusing on farm household
perceptions during the last three years.

Ordered logit regression models were estimated based on a discussion by Clogg
and Shihadeh (1994). This regression is suitable for modeling Likert scale
dependent variables, and can also be run using censored dependent variables. Other
detailed discussions related to applications of this model can be found in Guagnano
et al. (2016) and Hill and Fomby (2010). Once again, the VIF scores for each
independent variables were less than five, indicating no serious multicollinearity.
The coefficients and marginal effects (average marginal effects) of the determinants
of farmers’ preferences of long-term public adaptation measure are presented. It
should be noted in the ordered logit model that instead of coefficients, marginal
effects are used to interpret the influences of the variance of the independent
variables per unit on the dependent variable. The likelihood ratio Chi-square of -
235.59 with a P-value of 0.0000 indicates that this model as a whole is statistically
significant. Table 2.3 presents the results for the sea dike construction mitigation

options.
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Table 2.3 Ordered logit regression estimates of the determinants of farm
household preferences for sea dikes as a long-term public adaptation measure

Dependent variable: Public strategies preference (3-point scale agreement level)

Independent variables Coefficients  Marginal effects P-value
(dy/dx)
Location (1: Salinity intrusion area, 0: others) 0.852 -0.035™ 0.218
Household head’s age -0.016 0.001 0.483
Household head’s gender -0.374 0.019 0.334
Household head’s education 0.099 -0.004 0.451
Household head’s farming experience 0.015 -0.001 0.474
Farm household size -0.028 0.001 0.794
Farm household income 1.12e-07 -5.17e-09 0.937
Impact on income 0.240 -0.011" 0.062
Impact on housing value 0.108 -0.005 0.287
Impact on farm land value 0.083 -0.004 0.511
Impact on agricultural output and productivity -0.012 0.001 0.937
Impact on water supply for agricultural -0.297 0.014™ 0.039
activities
Impact on water supply for daily lives 0.034 -0.002 0.732
Impact on physical health 0.285 -0.013™ 0.032
Impact on mental health -0.147 0.006 0.206
Impact on households’ habitation -0.477 0.022™ 0.003
environment
Impact on regional food security -0.200 0.009 0.271
Impact on regional economics 0.800 -0.037" 0.000
Impact on regional habitation environment -0.062 0.003 0.671
Log-likelihood -235.58735
LR Chi2 71.66
Prob>Chi2 0.0000
Pseudo R2 0.1320
N (sample size) 441

Notes: *** ** and * are statistically significant at 1%, 5% and 10% levels,

respectively.
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The results indicate that five determinants are significant determinants of
farmers’ preferences: , impact on income and physical health, impacts on water
supply for agricultural activities, households’ habitation environment and regional
economics. It is interesting and important to note that the explanatory ‘Location’
factor does not affect farmers’ preferences. Recall that this is the spatially
differentiated group to which farmers were classified based on salinity intrusion
impact levels (1: salinity intrusion area, O: others). It suggests that almost all farmers
in this area realized the negative impacts of salt water intrusion on their agricultural
activities and daily lives, leading to preferences that are not significantly different

across the groups.

Other drivers of preferences for public investment include impacts on water
supply and habitation environments which increase the level of proposed strategy
agreement. However, impact on income, physical health and regional economics
decrease this agreement level. These results may be explained by noting that farm
household preferences for long-term measure are also controlled by factors directly
related to their farming activities. Thus, these drivers of preferences need more
careful testing before any final recommendations for adaptation strategies can be
made. The insight analysis discussed in this paper provides a useful starting point
for that further study, which will be the objective of our future research. In addition,
when identifying determinants of farm households’ preferences of adaptation
measures, their contributions and ability to cope with the problem should also be
included. However, the contribution in the form of willingness-to-pay may effect

their capacity to cope, and their capacity to cope also effects their willing-to-pay.
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Hence, in order to address this endogeneity as a limitation in this analysis, future

research needs to investigate this issue with appropriate instruments.

2.5 Conclusion

This paper examines farm household perceptions of salinity intrusion impacts, as
well as current/intended adaptation strategies in the MRD. A better understanding
of farm household salinity intrusion awareness could assist policymakers to develop
and implement effective future planned adaptation strategies alongside autonomous
private adaptation activity. The empirical findings presented here show that farm
households in the MRD have a clear perception of the existing salinity intrusion
risk, as well as the future risks associated with the unchecked spread of saline water.
One of the important findings from this study is that most farmers in this study area
realize the causes and impacts of salinity intrusion. The finding also indicates
farmers’ perceptions and attitude to salinity intrusion do not depend on the level of
salinity intrusion impacts. To date, predominantly short-term adaptation measures
have been applied, with varying levels of effectiveness. Findings from this study
also indicate that farm households believe it is hard for them to adapt to the issue
by themselves. Moreover, if the effectiveness of these strategies reduces over time,
long-term planned salinity intrusion mitigation programs may be required under
public funding arrangements. This study has therefore examined a possible long-
term future public salinity intrusion adaptation or intervention options in an effort

to inform this investment choice.
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If Vietnam is required to invest in public interventions, then the findings from
this study should provide valuable evidence in support of appropriate policy choices
and implementation guidelines. Our results suggest that increased local farmer
participation could be generated through enhanced local awareness and information
programs in the first instance. This could be achieved using media such as
television, newspaper and radio to address salinity knowledge, training and
information gaps—some of which were identified by local officials during the pilot
testing for this research survey. The findings from this study also indicate that
engineering adaptation strategies such as sea dike construction are preferred by

farm households as long-term planned interventions.

Farmers cannot achieve large-scale mitigation interventions autonomously; they
will require public assistance to generate private gains. However, our investigation
into factors driving adaptation strategy adoption indicates that farmers may be
willing to positively engage with government to achieve these outcomes through
collaborative efforts in order to avoid individual, private, local and regional
negative impacts as the problem of salinity intrusion grows. Further research into

the scope for farmer participation and financial contribution is therefore warranted.
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Chapter 3 : Mekong River Delta farm-household

willingness to pay for salinity intrusion risk reduction?:2?

Abstract

Sea level rise and upstream development are causing salinity intrusion in Vietnam’s
Mekong River Delta (MRD) and, as a consequence, agricultural productivity is
declining. The Vietnamese government and local communities search for a
solution, it has become apparent that there are insufficient public resources to build
the dikes necessary to control this problem. So, we employ a referendum contingent
valuation methodology (CVM) to determine whether or not farm households might
be willing to pay for part of the cost of a salinity intrusion risk reduction programs.
We find that farm households would be willing to contribute funds to such a
program. In areas where salinity intrusion is already reducing productivity, farm
households are willing to contribute US$2.58 per month. In areas where salinity
intrusion is expected to be reducing productivity by 2030, willingness to contribute
is US$1.99 per month. Surprisingly, in MRD areas where salinity intrusion is not
expected within the next 15 years, willingness to contribute remains positive at
US$1.32 per month. The findings have local, national and international implications

that require careful consideration. In passing, we make a methodological
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observation that a treatment model including ‘do not know’ responses provides

consistent results with conventional referendum elicitation procedures.

Keywords Climate Change; Willingness to Pay; Referendum
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Highlights

e More than half of households are willing to pay for reduced salinity
intrusion risk

e \Willingness to pay increases with proximity to, and severity of, the problem

e Farm household income and bid value had a positive influence on WTP

e Community participation could overcome any public funding deficit
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3.1 Introduction

The Mekong River Delta (MRD), located in southern Vietnam, plays an important
role in the country’s agricultural development. The total agricultural area is four
million hectares, producing approximately 45 percent of Vietnam’s rice. While
salinity intrusion impacts are beginning to affect other river deltas around the world,
if mean sea level increases by one meter above current levels, Vietnam would be
the most adversely-affected region in the developing world (Buys et al., 2006).

In the past, flooding was the most typical cause of disruption to agricultural
production in this region (Le Anh Tuan et al., 2007). In recent years, however,
salinity intrusion has become the most significant challenge faced by farm
households. Salinity intrusion is caused by two processes: a) rising sea levels as a
result of adverse climate change and b) a significant decline in river flows as a result
of upstream dam construction and increased extractions of water. Reduced
upstream flow rates combined with increased sea level under climate change drive
lower hydrologic pressure in the MRD, which allows salt water to intrude further
inland (Danh and Khai, 2014; Le Anh Tuan et al., 2007; Smajgl et al., 2015).
According to the Vietnam Academy for Water Resources, salinity intrusion is on
the increase and has recently been detected in the Kien Giang and Hau Giang
provinces (see Figure 3.1) (The Vietnam Academy for Water Resources, 2015).
Currently, around 620,000 hectares are affected by salinity intrusion—roughly 16
per cent of the total MRD agricultural production area. By 2030 under current sea
level increase predictions, it is estimated that up to 45 per cent of the MRD

agricultural area could be impacted, with coastal provinces such as Tien Giang, Tra
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Vinh, Soc Trang, Bac Lieu, Ca Mau, and Ben Tre experiencing the highest levels
of impact (Center of Environmental Engineering, 2012).

Adverse impacts of sea level rise are being worsened by increasing upstream
development along the Mekong River. The National Hydro—Meteorological
Service of Vietnam is warning that the impact of future droughts, similar to those
experienced during the 2015 and 2016 El Nifio events, will also be worse in future,

creating further negative salinity intrusion outcomes.
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Table 3.1 MRD salinity intrusion, 2015. Study area locations are also
indicated: 1) Cau Ke district, 2) Cau Ke and Tra On districts, and 3) Vinh
Thanh district

Source: Adapted from Vietnam Academy for Water Resources (2015)

As one of the largest rice exporters in Asia, disruptions to MRD agricultural

production can result in wider serious regional food security issues, as well as
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reduced national trade income. In the past, MRD farm households largely treated
salinity intrusion as a normal phenomenon (Le Anh Tuan et al., 2007). More
recently, under increasing salinity impacts, farm households and local authorities
have recognized the abnormal properties of local salinity intrusion, and begun
searching for management solutions including changed irrigation schedules,
increased water storage in dams, and altered rice-planting times. These solutions
are largely viewed as short-term (1 to 5-year duration) fixes. However, under a
recent recognition that increasing salinity intrusion cannot be managed by private
on-farm actions alone, in 2016 the General Program of the Mekong Delta Economic
Cooperation Forum in Hau Giang (MDEC Forum — Hau Giang) argued that it would
be necessary to explore and develop longer-term (5 to 30 years) solutions based on
public intervention.

One possible long-term approach is the use of concrete sea-dikes or
embankment-structures that prevent water inundation onto low-lying floodplain
areas. The MRD is a vast floodplain only 0-4 meters above mean sea level. Over
the last 300 years, more than 11,000 kilometres of canals have been constructed in
the MRD to mitigate flooding in low-lying areas. In addition, approximately 2,000
kilometres of dike walls have been constructed to minimize MRD flooding during
periods of high upstream flows and very high tides that can occur during storm
events (Le Anh Tuan et al., 2007). In May 2009 the Vietnamese government issued
Decree No. 667/QD-TTg with a view to upgrading dike walls and increasing
maintenance in the central and southern MRD. This program will include the
construction of additional earthen sea-dikes and concrete sluicegates along the

coastline (Danh and Khai, 2014; Smajgl et al., 2015). As there is a shortage of soils
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suitable for upgrading these dikes, and the incidence of erosion is high (Sorensen
et al., 1984), consideration is being given to the construction of concrete sea-dike-
walls.

According to a UNDP Disaster Management Unit Project (VIE/97/002)
managed by the General Department of Land Administration, the total length of
required sea-dike walls in MRD would be 1469 kilometres. Danh (2012) and Danh
and Khai (2014) argued that Vietnam cannot afford to build the total required
lengths of sea-dike walls due to public budget constraints. These authors go on to
point out that, if these sea-dike walls were constructed, local authorities would also
struggle to maintain them (Danh, 2012). This means that if any proposed
intervention program based on infrastructure is to proceed and be sustained over
time, local households may have to fill a construction and maintenance funding gap.
However, it is unclear whether local households are willing to contribute to these
types of public investments and, if so, how much they would be willing to
contribute. The purpose of this paper is to explore MRD farm household willingness
to contribute (pay) to local authority programs aimed at mitigating salinity intrusion
risk.

The willingness to pay literature is generally classified into revealed and stated
preference methodologies; with stated preference methods typically employed to
estimate WTP in contexts where actual markets for the good in question do not exist
(Bateman et al., 2002; Competition Commission, 2010). In climate change related
research, a subset of stated preference estimations known as Contingent Valuation
Methods (CVM) has been widely employed to estimate willingness to pay for

climate risk reduction projects. Many of these previous climate risk reduction
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studies have focused on issues such as willingness to pay for insurance (Botzen et
al.,, 2009; Botzen and Van Den Bergh, 2008, 2012; Brouwer et al., 2014,
Charpentier, 2008; McClelland et al., 1993), flooding risk mitigation through
improved management (Baan and Klijn, 2004; Brilly and Polic, 2005; Brouwer et
al., 2009), and willingness to pay to reduce environmental health or mortality risks
(Alberini and Chiabai, 2007; Alberini et al., 2006; Corso et al., 2001). However,
while Southeast Asian countries also face emerging climate risks especially salinity
intrusion recently, previous studies (e.g. Brouwer, 2013) of WTP have mainly been
conducted in developed countries.

Moreover, studies looking at people’s willingness to contribute to coastal
defence in climate risk areas are quite rare. So far, research on this topic has only
been conducted by Jones et al. (2015) in England and Landry et al. (2011) in the
US; with little that can be directly related to developing nation contexts. As a result,
this paper contributes to significant gaps in the literature by applying a referendum
contingent valuation methodology to evaluate developing country community
contributions toward climate change risk reduction programs in the form of
concrete sea-dike walls in the MRD.

This paper also attempts to identify the determinants of farm household
characteristics on WTP. Previous studies have found a number of factors affecting
people’s WTP for climate change risk reduction in Japan, the Netherlands and Italy
(Alberini and Chiabai, 2007; Botzen and van den Bergh, 2012; Zhai, 2006). For
example, willingness to pay was positively associated with the size of the risk
reduction (Alberini and Chiabai, 2007; Botzen and van den Bergh, 2012; Zhai,

2006), respondent age and health (Alberini and Chiabai, 2007), income (Zhai, 2006)
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and proximity to the risk (Concu, 2007). However, WTP can decrease with
acceptability of (flood) risk and environmental information provision (Zhai, 2006).
Moreover, risk awareness and geographical characteristics are also noted as
important factors influencing respondents’ willingness to pay (Botzen and Van Den
Bergh, 2008). In those studies, referendum and payment cards were employed
broadly as the instrument of CVM elicitation, and so we follow that approach in

this paper.

3.2 Methods

Consistent with many of the studies of climate change risk reduction cited above,
we employ the CVM approach to estimate farm household willingness to pay for
MRD salinity intrusion management programs. CVM was first proposed by
Ciriacy-Wantrup (1947), and since the 1970s the methodology has been routinely
applied to measure the benefits of a variety of goods such as recreation, hunting,
water quality and decreased mortality risk from accidents (Khai and Yabe, 2014).
In essence, CVM requires each participant in a study to respond by employing four
types of question including open-ended, dichotomous choice, iterative bidding or
payment card. The most common question format is an open-ended and
dichotomous choice. Although debate over the best form of CVM questionnaire
continues, dichotomous choice rather than open-ended elicitation approaches are
recommended due to minimization of opportunities for strategic behaviour, and an
argument that such questions are cognitively easier on respondents (Mitchell and
Carson, 1989). The valuation question in this study thus required each participant

to respond to a dichotomous choice based on WTP guidelines by Bateman et al.
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(2002) and the Competition Commission (2010). The robustness of the decision to
adopt a dichotomous choice format was enhanced in this instance by a large sample

of farm households.

3.2.1 Survey method

The primary data for the study was obtained through a field survey conducted
among farm households in the MRD. The questionnaire was pre-tested with 30
randomly-selected farm household heads spread across three MRD study areas
ranging from heavily salinity-affected areas, down to non-salinity-affected areas.
The purpose of the pre-test was to check likely farmer comprehension of the
questionnaire, refine the range of willingness to pay bid measures proposed, and
test the viability of the proposed payment vehicle; that is, the feasibility of getting
farmers to make a monthly contribution to a fund managed by their local authority.
Based on the pre-test results, five different bid values were chosen for the monthly
payment vehicle: VND 50,000, 100,000, 150,000, 200,000 and 250,000 (equivalent
to US$2 2.20, $4.41, $6.61, $8.81 and $11.02).

Following the survey pretests and content finalization, the formal in-field face-
to-face survey data collection commenced. The survey sample areas were based on
an MRD salinity intrusion map provided by the local department of Agriculture and
Rural Development. The opinion of local departmental staff as to which areas might
present useful sample sites was also sought. As a result of this exercise, the survey
was directed at three farmer groups: i) those where salinity intrusion impacts are
already prevalent (the Cau Ke district); ii) those living in areas with a high

probability and risk of future salinity intrusion (the Tra On district and part of the

23 US$1 dollar was equal to 22,695 Vietnamese dong at May 01, 2017
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Cau Ke district); and iii) a control group-area where salinity intrusion is not yet of
concern (the Vinh Thanh district in the Can Tho province). Using simple random
sampling techniques, farm households were randomly selected from a list provided
by district local authorities. Once selected, a survey enumerator®* visited the
household to ascertain eligibility for survey participation. To be selected, the head
of the farm household or their partner had to live in the area, work on an MRD rice
field, and have at least three years’ farming experience. Eligible respondents were
then asked some demographic and social characteristic questions. This was
followed by questions related to their perceptions of local climate change and then
salinity impacts.?®

Due to the importance of collecting reliable willingness to pay information,
causes of salinity intrusion in the Mekong River Delta were first explained carefully
to respondents. This included a range of hypothetical salinity reduction program
options. Possible program options suggested in this survey included converting
current earth sea-dike-walls to concrete structures, upgrading existing or building
new river-mouth sluicegate systems, and the planting of new or reforestation of
degraded existing mangrove systems next to sea-dike-walls. Each respondent was
then asked whether or not they (their household) would be willing to contribute
monthly to fund such programs. They were told that the program funds would be
administered by a committee including their local government, local and

international consultants, and representatives from non-government organizations.

24 Enumerators were carefully chosen from staff and final-year students from Department of
Agricultural Economics, College of Economics at the Can Tho University. Those with previous
experience of survey data collection and CVM approaches were specifically targeted. Each
enumerator also received additional training before the official survey took place.

%5 Sample copies of the questionnaire are available from the corresponding author in Vietnamese
and English.
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This committee would then decide how to invest in concrete sea-dike-walls, sluice-
gate construction and mangrove forest in their local area. It was made clear that
these measures would seek to reduce current and expected future salinity intrusion
risk in their relevant village area.

Following the guidelines from Arrow et al. (1993) and Competition Commission
(2010), willingness to pay bids were collected using a referendum style format,
where respondents could select one of three options: ‘Yes’, ‘No’, or ‘Do not know’
(‘DK’) response. During the survey, respondents were given an opportunity to
reconsider their vote before asking them to nominate their specific monthly
payment bid?®. Each possible willingness to pay bid value was provided to at least
30 of the randomly selected farm households, for a total of 150 observations from
each area. After data cleaning, there were 441%" useable observations from three
different salinity-impact areas. Despite some disadvantages with referendum
approaches, such as a limited range for the bid-values offered, this option simplifies
the respondent’s cognitive task (Pearce et al., 2002) which is an important factor in
survey areas where farm household education levels can be quite low. Further,
previous studies have identified the fact that CVM approaches can result in over-
estimations of willingness to pay. The likelihood of this occurring can be reduced
by: using survey pretesting ahead of official data collection, adopting face-to-face
surveying approaches, and framing the willingness to pay question in the form of a

referendum that includes a ‘No vote’ or ‘Do not know’ response option (Arrow et

26 Although all enumerators were aware of this and always reminded respondents about this. It is
considered as unofficial information since thesis author did not indicate it clearly in the final
questionnaire version.

27 Sample size was identified by function n=2z7 _,P(1—-P)/d’
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al., 1993; Carson et al., 1998; Competition Commission, 2010; Wang, 1997). In
support of our adoption of these approaches, the referendum vote has been endorsed
by the National Oceanic and Atmospheric Administration (U.S. NOAA) panel,
which suggested that valuation questions should be formed as a vote, and include
‘Do not know’ answer options as distinct from ‘Yes’ and ‘No’ responses (Arrow et
al., 1993; Carson et al., 1998; Champ et al., 2005; Pearce et al., 2002; Wang, 1997).

In this study, we also employed ex-ante bias correction by using a cheap talk
instrument, which is designed to mitigate hypothetical bias by explaining the risk
of this outcome to respondents before asking the valuation questions (Competition
Commission, 2010; Mahieu et al., 2012). The version of the cheap talk approach
we used was based on the ‘short and neutral” approaches developed by Aadland and
Caplan (2006), Do and Bennett (2007), Bennett, J. and Do, T.N. (2009) and Khai
and Yabe (2014). The cheap talk scrip was also tested to ensure good understanding
by participants in the pilot survey. Our approach included a reminder to respondents
to consider budget constraints when making their responses, and treating their
decision as if the payment were real. This information is then cross-checked with
information about the respondent’s socio-economic characteristics and their ability
to pay. Finally, an ex-post robustness approach was also adopted using a follow-up
question asking respondents to specify the certainty of their answers (Champ et al.,
1997; Competition Commission, 2010; Whitehead and Cherry, 2007). In these
approaches, the farm household participants had more time to reconsider their

responses before a firm decision was made and noted in the questionnaire.
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3.2.2 Analytical method

The basic theory of the CVM approach was proposed by Hanemann (1984), with
concepts derived from consumer theory. We begin with the random utility function
of a respondent, which is:

u =u.(w,ze)=v,(wz)+e, (3.2)
where k=0 is the status quo, and k=1 is the condition where salinity intrusion
mitigation public good is provided. Utility function components include income w,
respondents’ characteristics z, and error component e. Respondent’s utility
increases when public goods provided with the payment tj are higher than utility in

the status quo:

U =u (W, —t;,z;,6;)>U,(W;,z;,&;) (3.2)
The probability of an individual response would be ‘yes’ if the following

conditions hold:

Pr(yes|t;) =Pr(u(w; —t;,z;,€;) > Uy(W;, Z;,€&;)) (3.3)
From Eq. (3.1), we can rewrite this probability as follows:

Pr(yes|t)=Pr(v,(w; —t;,z;) +&;) > V,(W;,Z;) +&;) (3.4)
and assume that the utility function v is linear. We can then rewrite Eq. (3.4) as:

Pr(yes|t)=Pr(eyz; + B(W; —t;) +&;) > xZ; + BW, + &) (3.5)
This then allows us to rearrange the above function as follows:

Pr(yes|t)=Pr((e, —)z; — Bt;) +&; —€,; >0)=Pr(az; - pt; +e, >0 (3.6)
Where a=a, — ¢, and e; =e,; —&,; because the error terms are assumed to be

independently and identically distributed, the probability of respondent choosing

‘yes’ can be estimated with:
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Pr(yes|t;) =Pr(az; - pt; +€;) >0="Pr(e; > —(az; - pt;)) =Pr(e; < (az; - Bt;))

= F(azj _,Btj)

(3.7)

The function in Eqg. (3.7) is then estimated using maximum likelihood

procedures, and v assumes a linear form including income w, farm household’s

characteristics z and the final bid value. In this study, Multinomial Logistic

Regression (MNL) and Binary Logistic Regression treatment models were initially

employed to analyse the referendum format of the CVM. Details of such analysis

models are discussed by Lancsar et al. (2017).

Table 3.2 Summary statistics for the model variables

Variable Description Mean Min. Max. Sta’?d"i‘rd
deviation
Bid value Vietnamese dong 150.453 50 250 70.789
(1,000 VND)
Farm Total income per 107,594.8 7,500 711,100 102,445.3
household year (1,000 VND)
income
Head of Years 47.410 24 81 9.926
household’s
age
Head of 0: Male, 1: Female 0.172 0 1 0.378
household’s
gender
Household Number of people in 4.285 1 10 1.274
size household
Head of O=never attended 2.190 0 5 1.146
household’s  school, 1=primary
education school, 2=secondary
school, 3=high
school, 4=bachelor
degree and 5=post-
graduate degree
Farming Years 23.399 1 65 10.915
experience
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As stated above, in our CVM survey farm households were asked to respond to
the willingness to pay bid value question in one of three ways: ‘Yes,” ‘No’ or ‘Do
not know’. In the analysis model « and £ are coefficients, and X is a vector of the
socio-economic explanatory variables related to an individual’s selection including:
farm household income, head of household’s age, head of household’s gender, farm
household size, head of household’s education and total farming experience (Table
3.1). The non-parametric technique is employed to estimate the mean values for
WTP. This technique was suggested by previous researchers in the same survey
area (Pan and Duyén, 2010; Khai and Yabe, 2014). Thus, we estimated mean

willingness to pay values as follows:

nj=> N, (3.8)

k=j+1
where N is the sample size, N; is the sub-sample size who chose B, (with B; as

the bid value with j=1, 2, 3, .. N), and n; is the sub-sample size that is willing to

pay more than bid value B; . Then, the survivor function at each B; is:
n. .
S(Bj)=N—J (j=0to 5) (3.9

Finally, the mean value for MRD farm households’ willingness to pay is

estimated as follows:

MeanWTP :Z?:OS(BJ. )(B,..~B,) (3.10)
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3.3 Results

3.3.1 Descriptive analysis results

The socioeconomic characteristics for each of the MRD farm household groups
are presented in Table 3.2 below. To test for sample representativeness, the results
are compared with data from the Vietnam Household Living Standard Survey
(VHLSS) - a national survey of the Vietnamese population conducted every two
years. In general, respondent characteristics in each group are consistent across the
three groups, and with the VHLSS results. In the context of an MRD culture in
which decision-makers are typically men, the majority of household heads
interviewed were male. The average age of the head of household was 47 years.
The mean head of household’s education level was 2.05 for the current salinity-
impacted group, 2.03 for the high future risk group, and 2.48 for the control group;
indicating that MRD farmers have mainly achieved primary or secondary school-
level educations. The majority were born immediately after the Vietnam war when
much of the national and local infrastructure had been destroyed, and communities
were trying to re-establish themselves. This may explain the relatively low
education levels among respondents. In terms of farm household income, the
control group (Group 3) had highest annual income at VND 112 million per annum
(US$5022); compared to the salinity intrusion (Group 1) and high-risk groups
(Group 2) which on average earned VND 104.5 million per annum (US$4753). This
outcome, together with the higher variability in results as depicted by the standard
deviation values, would suggest some negative farm income effects associated with

current salinity and/or the risk of future salinity impacts.
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Table 3.3 Socio-economic characteristic comparisons between this survey and

the Vietnam Household Living Standard Survey (VHLSS)

Variables Mean Mean study survey values
value in Group 1 Group 2 Group 3
VHLSS* With SI High-risk Sl No risk S
Age 49.52 46.89 46.46 48.83
(14.15) (10.09) (9.81) (9.77)
Gender 0.27 0.20 0.23 0.10
(0.44) (0.40) (0.42) (0.29)
Education 1.29 2.05 2.03 2.48
(1.89) (1.17) (1.14) (1.08)
Farming N/A 23.38 22.41 24.37
experience (12.04) (11.21) (9.35)
Household 2.15 4.31 4.41 4.15
size (1.29) (1.12) (1.23) (1.43)
Farm 64,900.00 106,564.30 103,977.80 112,094.30
?r?CUOS;ZO'd (62,100.00) (110,675.90) (118,674.40) (73,665.07)

Numbers in parentheses denote standard deviation values. For variable descriptions

of the study, see Table 3.1. SI: salinity intrusion

In addition, to identify any differences in the mean values of the variables in
Table 3.2 across the three farm households groups, we employed the one-way
analysis of variance (ANOVA) and Tukey post-hoc tests. The ANOVA results
confirmed no statistically significant differences between the three groups, except
gender (F(2,438)=5.28, p=0.0054) and education level (F(2,438)=7.13, p= 0.0009).
Similarly, the Tukey post-hoc test revealed slightly higher farm head of household

education levels in the control group (Group 3), and slightly higher numbers of

28 VVietnam Household Living Standard Survey 2010. There is a wider range of educational levels
(1: Primary school, 2: Secondary school, 3: High school, 4 to 7: Vocational education, 8: College,
9: University, 10: Masters, 11: PhD, 12: other) used in the VHLSS, and this difference is taken into
account in our comparison.
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females in Groups 1 and 2. However, the differences are minimal and we therefore
conclude that the analysis results from this study are broadly representative of the

MRD farmer population.

3.3.2 Willingness to pay results

3.3.2.1 Reasons for unwillingness to pay

In terms of respondents’ willingness to pay our study first examined reasons why
respondents may be unwilling to pay for the goods of interest. Key reasons offered
include a preference for alternative goods and programs, a lack of capacity to pay,
and questions of government capacity to manage the proposed program(s). Table
3.3 summarises the reasons why some farm households are unwilling to contribute
to the proposed salinity reduction program. The main reason households voted
against a proposed program was their reported inability to afford the required
payments. The second highest selected reason was a farm household perception that
salinity intrusion reduction should primarily be the responsibility of the Vietnamese
government. Approximately 20 per cent of farm households also did not believe
that their contributions would be used to fund the program correctly. Finally,
approximately 15 per cent of farm households in salinity-impacted areas voted
against the program contributions because they felt that they could adapt to, and

live with, MRD salinity intrusion.?®

29 Following discussion by Jorgensen (1999), we estimated the Model results using expanded zero-
bid protest vote definitions that included program ineffectiveness beliefs and feeling that the
respondent can deal with problem by themselves. The model estimates did not vary greatly from the
original analyses and so were not included here. Although there are some other different protest
reasons in the hypothetical market updated recently (e.g. Brouwer and Martin-Ortega, 2011), which
also presented on Appendix 23, comaprisions and clarifications are also discussed in following
Chapter 4.

90



Table 3.4 Reasons for voting against salinity reduction contributions in the

MRD
Reasons Group 1 Group 2 Group 3
With SI High-risk Sl No risk SI
Number % Number % Number %
I cannot afford that 31 49.21 27 33.75 40 38.83
amount
I do not think the 0 0 0 0 1 0.97
upgrading of dike-walls
is worth doing
I do not think that 5 7.94 20 25.00 19 18.45
amount | would pay will
be actually used for this
program
I think this is the 16 25.40 31 38.75 39 37.86
responsibility of the
government
I can deal with this using 9 14.29 0 0 0 0
my own adaptation
options
Other 2 3.17 2 2.50 4 3.88
Total 63 100 80 100 103 100

3.3.2.2 Willingness to pay and its determinants

Figure 3.2 summarizes the proportion of farm household responses to various bid

levels offered in the survey. In general, the percentage of farm households

answering ‘Yes’ decreases as the bid level increases. However, those MRD farms

that are currently affected by salinity or facing a high risk of future impact were

generally inclined toward a ‘Yes’ response; even at higher bid levels.

As expected, the proportion of farmers that indicated their unwillingness to

contribute increased as bid levels were raised, but again with smaller total

percentages from the currently-affected and high future risk groups. Finally, the

91



proportion of farmers answering ‘Do not know’ to the bid levels rapidly falls to
zero in the control group but remains positive for the other groups at relatively low
levels (~4 per cent on average). These results suggest that MRD farmers recognize
the significant risks and negative impacts associated with salinity intrusion, even

when they are not yet exposed to salinity.

Proportion of farm household Yes answer Proportion of farm household No answer
100 100
80 80
o o
T 60 7 60
£ c
g g
20 20
0 0
220 441 661 881 11.02 220 441 661 881 1102
Bid value (USD) Bid value (USD)
— Group 1 With S| Group 2 High risk §I Group 3 No sk 51 e GroUp 1 With SI Group 2 High risk SI Group 3 No risk SI

Proportion of farm household Not sure answer

100
80
60

40

Percentage

20

2.20 441 6.61 8.81 11.02
Bid value (USD)
e Group 1 With SI Group 2 High risk SI Group 3 No risk SI

Figure 3.1 Proportion of farm household answers to each bid option

Factors that influence MRD farm households’ willingness to pay for salinity
intrusion risk reduction are presented in Table 3.4. We estimate the results across

three models: Model 1 is an MNL model with ‘No’ responses as the base-outcome,
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while Model 2 is a Binary Logistic Regression that reclassifies all ‘Do not know’
answers as a ‘No'. In Model 3, also in the form of a Binary Logistic Regression,
‘Do not know’ answers are deleted entirely from the dataset.

The results of model fit statistics showed that the likelihood ratio (LR) in three
models are significant: p<0.001 in all Models, and Pseudo R-square values of 0.304,
0.294 and 0.338 in Models 1, 2 and 3 respectively. Hence, this result indicated a
good fit, and all three Models are statistically significant and explained by the
independent variables included. Further, and as detailed in Table 3.4, Variance
Inflation Factor (VIF) values for each of the independent variables are smaller than
7.0, indicating that there are no significant multicollinearity issues with the

modelling.
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Table 3.5. Marginal effects of stated willingness to pay for salinity intrusion

risk reduction3®

Variables Model 1 Model 2 Model 3
MNL approach Binary Binary
0= No (base outcome), Logistic Logistic
1= DK, 2=Yes Regression Regression
0=No/DK (DK deleted)
1=Yes 0=No,
1=Yes
0 1 2 VIF
Bid value 0.003*** -0.001** -0.003*** -0.004*** -0.005*** 1.02
(0.001) (0.001) (0.001) (0.001) (0.001)
Age -0.007** 0.001 0.006* 0.008* 0.010** 3.01
(0.003) (0.001) (0.003) (0.005) (0.005)
Gender 0.017 0.021 -0.039 -0.074 -0.057 1.10
(0.052) (0.019) (0.053) (0.074) (0.081)
Education 0.016 -0.003 -0.013 -0.020 -0.025 1.13

39Unlike some other studies where all survey members are mailed the questionnaire (Messonnier,
M.L, et al., 2000) a face-to face-survey was employed in this survey. A total of 450 farmers were
contacted on site, 441 of whom agreed to take part in and completed the survey (four did not answer
and five were incomplete and could not be used), with a 98% response rate. Then, it is unlikely that
the possibility of sample nonresponse bias (SRB) exists.

When looking at sample selection bias (SSB) (it means there is a correlation between the
determinants of survey responses and WTP). However, only a very small share of the sample
(around 2% (nine farmers) of total observations did not answer and/or did not complete the survey,
which was then removed from the final analysis. As a result, a Heckman two-stage (H2S) approach
in the DC WTP is not necessary. Recall in this research, three particular sub-groups (stratified by
salinity intrusion level) have been compared and, those who answer ‘Do not know’ have also been
truncated to check the consistency among them (Table 3.5).

Another bias such as sample nonresponse bias (SNB) which requires a comparison of the
distributions of socio-demographic characteristics of respondents and non-respondents. The SNB
exists when there are differences among compared groups. However, as indicated in Table 3.3 and
the discussion following this table, the differences are minimal among three groups of farm
households and with Vietnam Household Living Standards Survey (VHLSS). As such, it is
concluded that this data survey is highly representative of the MRD population, and it provides
strong reason to believe that the differences between respondents and non-respondents or between
“yes” responses and “protest vote” responses in any other classifications are broadly the same (See
Appendix 22 for the results of Tests). As a result, there are no SRB, SNB and SSB presented in this
analysis.
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(0.017) (0.008) (0.017) (0.026) (0.027)
Farming 0.011*** -0.001 -0.009*** -0.014*** -0.017*** 3.07
experience (0.003) (0.001) (0.003) (0.005) (0.005)
Household -0.005 0.006 -0.001 -0.001 0.007 1.05
size (0.015) (0.006) (0.015) (0.022) (0.024)
Farm -7.60e-07*** -1.29e-07 8.89e-07*** 1.30e-06*** 1.34e-06*** 1.07
household (1.90e-07) (1.30e-07) (1.99¢-07) (0.000) (0.000)
income
Group 0.124%*** -0.019 -0.105*** -0.160*** -0.191*** 1.05
(0.022) (0.012) (0.023) (0.037) (0.039)
Log- -244.8378 - -
Likelihood 211.13328 193.16083
Pseudo R- 0.3036 0.2937 0.3382
square
Prob>chi2 0.0000 0.0000 0.0000
N (sample 441 441 428
size)

*** ** and * indicate to statistically significant at 1%, 5% and 10% levels,
respectively; Standard errors of marginal effects (dy/dx) are in parentheses

The results from the three models are broadly uniform. Consistent with
economic theory, farm household income and bid value are strongly correlated with
increased probability of willingness to pay; that is, high farm income correlates with
a positive probability of willingness to pay. As expected, higher bid values are
negatively correlated with a probability of willingness to pay in a manner that is
consistent with other climate change impact studies (e.g. Wang, 1997) and
willingness to pay studies from the MRD (Pan and Duyén, 2010; Khai and Yabe,
2014).

Interestingly, although older farmers are weakly associated with an increased
probability of willingness to pay, farmers with more experience were generally less
likely to be willing to pay toward salinity intrusion reduction programs. We did not

expect to find this outcome; it may be because experienced MRD farmers feel
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capable of dealing with salinity intrusion on their own, or consider that local
authorities cannot be trusted to manage the problem effectively. In any case, this
result is supported by recent research on farmers’ willingness to pay for rice farming
insurance in the MRD (Thong, 2014). Finally, the negative coefficient for the group
variable suggests that the probability of farm household willingness to pay increases
with their proximity to current and expected salinity impact.

Results from the non-parametric estimation methods using equation (10) show
that the highest willingness to pay level is associated with the group already
experiencing high salinity intrusion (Table 3.5). Farm households in this group are
willing to contribute approximately US$2.58 per month toward the salinity
reduction program, while farms in the control group are only willing to contribute
around half of that amount; i.e. US$1.32 per month. Across the three groups, annual
farm household contribution to salinity reduction programs would average
US$23.57. A Kruskal-Willis H test was employed to examine whether these WTP

values were statistically different for the three farm household groups. The results
showed a statistical difference between the three groups ( *(2) = 9.847) at a strong

significance level (p=0.0073), which is below 0.01.

Table 3.6 Mean of WTP by impact group

Group 1 Group 2 Group 3

With SI High-risk SI No risk Sl
Mean WTP per month 2.58 1.99 1.32
(USD) (58,562VND)  (45,172VND)  (30,000VND)
WTP annum (USD) 30.96 23.88 15.86
Proportion of WTP 0.65% 0.52% 0.32%

per total household
income annum
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We can loosely compare this to research in the UK, where people were willing
to pay a monthly premium of £4.46 (about US$5.77) for coastal defence projects
(Jones et al., 2015). This finding is also somewhat comparable with a review of
previous studies which indicated that annual willingness to pay for climate policy
is in a range of between US$22 and US$437 per household in samples drawn from
American, Asian and European populations (Johnson et al., 2010). Finally, in the
literature surrounding climate change mitigation projects funded by higher energy
prices, we note that Korea consumers are willing to pay US$3.21 per month for
renewable energy (Lee and Heo, 2016), while Japanese consumers’ median WTP
for green electricity is about US$17 per month (Nomura and Akai, 2004); which
align with the values reported here. In any case, the results of this study reveal a
promising community participation attitude toward solving the sea-dike public
funding deficit in Vietnam, offering a promising basis for policy-makers to
establish appropriate projects/actions. However, there may be potential bias in this
result, therefore, in order to declare any final official policy decision by Vietnamese
government, different approach to classify protest response should be tested and
compared.

Finally, our study also estimated relative economic sacrifice (RES) values to assess

the robustness of the willingness to pay results, where RES =B, /Y; , and B s the

chosen bid level, and Y;jis the farm household’s total income. This RES is the ratio
between the respondent’s willingness to pay level and total per annum farm
household income. The RES value for each farm household group was 0.0032
(salinity-impacted areas), 0.0034 (high future risk areas) and 0.0019 (control group

areas). These values are relatively small and suggest that our willingness to pay
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estimates are not overstated. This conclusion is further supported also by an
assessment of the ratio between mean willingness to pay and annual farm household

income.

3.4 Discussion

The positive willingness to pay results reported here suggest that MRD farm
households are concerned about the adverse impacts of salinity intrusion. While
some larger MRD farm households may struggle to contribute, as reflected in our
findings, there is little evidence of a large-scale protest. Based on our results, it is
reasonable to conclude that the financial impact on most households would be
minimal; approximately at the 0.65 of one per cent level of annual net farm income.
The next issue to consider is the question of how much money might be needed to
fund an effective salinity intrusion control program and how much households
could contribute to the cost of running such a program. As shown in Figure 3.3, and
according to Danh (2012), one option is to build around 1469 km of concrete sea-
dikes. Accepting this as a possible scenario, and noting that:
a) it may be possible for many farmers to live with and adapt to salinity intrusion
by doing such things as moving from rice production to fish or shrimp farming;
b) that a combination of earth dikes and mangroves may provide a more
environmentally-friendly program and, after completion of a full economic
evaluation of non-market benefits, may also provide a more socially beneficial

solution; and
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c)

d)

under the premise that some of this problem has been caused by the actions of
people in other countries and that, as such, a significant international
contribution to the cost of controlling salinity intrusion could be expected

it may be possible to conduct a more detail exploratory analysis of the
feasibility of calling upon MRD households to fund much, if not all, of any

MRD salinity intrusion control program.
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Table 3.7 contains estimates of the costs of constructing and maintaining
concrete sea-dike-walls across rural Vietnam, adapted from Danh (2012). A two-
meter concrete sea-dike-walls requires approximately US$1.16 million per
kilometre in construction costs. This increases to US$2.8 million per kilometre if
the sea-dike-walls height is increased to four meters. Over the total length of MRD
coastal area identified, program costs for concrete sea-dike-walls construction
would require total funding of approximately US$1.7 billion for two-meter concrete
sea-dike-walls; US$2.8 billion for three-meter concrete sea-dike-walls; and US$4.1
billion for four-meter concrete sea-dike-walls. Significantly, as a relatively poor
country and where climate-induced sea level rise is the prime cause of the salinity
intrusion problem, the Viethamese Government should be able to borrow the money
needed to build a sea-dike-walls system at 1.08 per cent®! p.a. interest rate from
Asian Development Bank (ADB), and repay the principle over a loan term 40 years.
If this is the case, then the annual payment would be between $53m and $127m per

annual (Table 3.7).

31 This is the Weighted Average Cost of Capital (WACC) estimated by Asian Development Bank
applied for Transport Corridor — Noi Bai — Lao Cai Highway Project loan for Vietnam.
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Table 3.7 Total estimated sea-dike-wall construction costs, under three wall

height scenarios

Height at Height at Height at
2m 3m 4m

Total dike-wall construction costs (in $1.16m $1.93m $2.79m
millions of US$ per km) in rural Vietnam
Total cost (for 1,469 km concrete sea-dikes) $1,700m $2,833m $4,107m
Yearly payment required to service a 40-
year ADB loan sufficient to build the sea-
dikes®® (interest rate at 1.08 percent per $52.56m $87.60m $126.99m
annum)
Required annual contribution per household $15.93 $26.54 $38.48

to repay the ADB loan

Source: Computed by authors and adapted from Danh (2012)

If the repayment figure is then equally divided across the 3.3 million farm
households®* currently located in the MRD (Ministry of Planning and Investment,
2015), it would result in a need to collect between US$16 and US$39 per farm
household. However, if the contribution involves all households (including non-
farm households) in the MRD, where a total of 4.7 million households are located,
the annual payment period will be decreased from 40 to 30 years, and the annual
contribution required per household would fall to between US$14 and US$35 per

household. Clearly, this is a very crude estimate, and not sufficient to recommend

32 Although this research was done and considered carefully, It is noted that the estimations may still
affected by the uncertainty of climate variabilty and interest rate. Hence, the sensitivity analysis of
negative changes in discount rate and salinity intrusion level is expected to conduct in my future
research.

* Identified by function A=US$loan _amount[i(1+1)" |/[ (1+1)" —1] where i is WACC

and, n is number of loan years.

34 the number of household in MRD is around 4.7 million in 2015 (The Vietnam General Statistic
Office — www.gso.gov.vn), in which 69.3% are farm household in rural areas (Ministry of Planning
and Investment).

102


http://www.gso.gov.vn/

the implementation of an MRD concrete sea-dike program. Nevertheless, the
estimated per farm household contribution required to meet ADB loan repayment
is less than the average stated willingness to pay levels found in our study.
Therefore, our results suggest that in the absence of other public funds, private
MRD farm household contributions may be sufficient to cover the cost of building
a concrete sea-dike that would protect farm lands from climate change-induced sea
level rise. The issue of whether this is equitable remains the subject of further
analysis and discussion that we will address in future research. Nevertheless, the
insights provided by this paper have important ramifications for Vietnam, other
developing country contexts faced with salinity intrusion impacts, and broader

climate change management policy.

3.5 Conclusions

This study estimates MRD farm household willingness to pay for salinity intrusion
mitigation programs. The results reveal that more than fifty per cent of farm
households are willing to contribute to a fund that could be used to reduce salinity
intrusion risk, and that their willingness to pay is in proportion to expected salinity
impacts. Farm households in current salinity intrusion-affected areas are more
willing to pay for risk reduction programs than those farm households located in
lower or no current risk areas. However, all farm households included in the
study—including those who at present are unaffected by salinity intrusion—are
willing to pay for an MRD salinity management program.

When assessed in aggregate, the total amount of money that farm households are

prepared to pay is significant, and may be sufficient to cover the total costs of such
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a program. Care must be taken, however in the interpretation of this result. While
the payment vehicle adopted in this study suggests feasibility, work on the most
appropriate government arrangements requires further analysis. Careful research,
for example, on the merits of establishing a separate salinity intrusion control
authority versus the use of an existing government structure is needed. Similarly,
there is a need to consider how best to involve farmers in any program that they pay
for. Further, the question of whether or not MRD farm households should be made
to pay for the adverse effects of global climate change and upstream development
is an important ethical and legal question to resolve. It is our intention to address

these issues in future research papers.
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Chapter 4 : Indirect versus Direct Questioning: A salinity

intrusion case study

Abstract

People’s willingness to pay values can be inflated where there is any desire to look
good in the eyes of others. This is termed social desirability bias, and is common in
willingness to pay methods involving face to face interviews. Recently developed
inferred valuation approaches may serve to reduce social desirability bias effects on
hypothetical and real stated values. Economic applications of inferred valuation
approaches are relatively limited in the literature, and evidence of value muting
benefits is mixed. This paper specifically examines commitment cost drivers of
value disparities related to willingness to pay for salinity intrusion mitigation
programs in the Mekong River Delta of Vietnam. Dichotomous choice personal
interviews were conducted across farmer groups with different exposure to salinity
intrusion impacts. Consequentiality thus ranged across the sample, increasing the
risk of hypothetical bias and free-riding incentives; which may also serve to inflate
conventional willingness to pay values. Inferred valuation approaches were adopted
to identify willingness to pay disparities across the sample range. Inferred valuation
estimates were up to 17 per cent lower than conventional estimates of willingness
to pay, and averaged about seven per cent lower across the groups. Public policy

implications for future salinity intrusion mitigation program are discussed.

Keywords: inferred valuation, indirect questioning, Mekong River Delta, salinity

intrusion, contingent valuation
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Highlights
e Social desirability bias in CVM estimates is checked for robustness using
IV techniques
¢ Indirect questions reveal lower values than conventional direct questions

e Determinants of WTP are broadly consistent across different valuation

approaches
e Policy-makers should employ direct and indirect techniques to increase the

feasibility of public good policy implementation
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4.1. Introduction

Contingent valuation methodology (CVM) is widely used to estimate the values
people place on public goods through their reported willingness to pay (accept) to
receive (give up) that good. The inconsequential (i.e. hypothetical) nature of many
public good value estimation studies often leads to a high probability of inflated
estimates (Johnston et al., 2017b). Value estimates can be inflated by a factor of
two to three (Loomis, 2011) when respondents base their bids on the benefits of the
proposed public good, and discount the costs (Carlsson et al., 2010). Contingent
valuation responses may also reflect some willingness to pay (WTP) for the moral
satisfaction of contributing towards the cost of providing access to public goods
(Kahneman and Knetsch, 1992). Moral satisfaction will be derived by people
concerned about how their responses will be perceived by others—providing them
with a ‘warm glow’ (Andreoni, 1989)—rather than how they think they will enjoy
consuming the good (Levitt and List, 2007). This effect has come to be known as
social desirability bias.

The presence of an interviewer in WTP studies may amplify social desirability
bias effects on stated values, especially where respondents think that those values
will please the interviewer or be consistent with societal norms (Leggett et al.,
2003). List (2006) suggests that the theory of self-interest describes pro-social
behaviour in field (real) settings, whereas social preference theories related to
fairness, trust, and reciprocity describe laboratory (hypothetical) behaviour. This
relates well to Fisher (1993), who argued that people wish to be held in good regard,
but are less concerned about the impression that others make. Where stated WTP

values may also be sensitive to the estimation method used (Bengochea-Morancho
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et al., 2005), increased utility from responses perceived as pleasing to an
interviewer is likely related to both social desirability and hypothetical bias (Lusk
and Norwood, 2009b). As such, inferred values aimed at shifting the value
perspective of an individual to that of others might provide some capacity to address
biases associated with people wishing to be held in high regard or conforming to

social norms.

Lusk and Norwood (2009a) thus theorise moral utility as a driver of inflated
WTP values, and advocate inferred valuation approaches that, consistent with other
studies (e.g. Epley and Dunning, 2000), may more accurately forecast actual
behaviour in the market. Testing their theory, Lusk and Norwood (2009a; 2009b)
provide evidence that inferred valuations are lower than conventional approaches,
indicating the importance for public policy development of capturing value
estimates with different approaches to ensure robust outcomes. In a subsequent
study, Carlsson et al. (2010) also observe differences between hypothetical and real
money donation payments, with lower values for others’ perceived payment
preferences—and stronger for female respondents. Olynk et al. (2010) test people’s
stated values for credence attributes in food products, arguing that inferred values
provided more accurate reflections of consumer value than direct questioning (e.g.
CVM). Among rural landscape protection products with less obvious motives for
socially-distorting values Yadav et al. (2013) also found that inferred values were

lower than personal values.

However, other studies identify different outcomes. For example, Stachtiaris et
al. (2012) found that inferred values can be susceptible to inconsistent (reversed)

preference orderings (e.g. lottery pricing and choices), and higher inferred values
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were elicited from respondents considering high commitments costs in a food
market setting with credence value goods. Drichoutis et al. (2016) study the value
implications of carbon-neutral foods using WTP/WTA estimates derived from a
range of approaches including 1V to explore if the gap (disparity) between the two
can be muted. They find that the payment card elicitation method performs better
than the inferred approach, and that dichotomous choice approaches are more prone
to value gaps. Gregg and Wheeler (2018) also employ inferred valuations to assess
ecosystem benefits from small wetlands near urban areas, finding only a slight
lowering of values from the inferred approach. They suggest that other methods
(e.g. log-normal transformations) may offer alternative means to address social
desirability biases. Finally, higher inferred WTP values are reported by Torres-
Torres-Miralles et al. (2017) for olive agro-ecosystem services in natural reserves
in southern Spain. Interestingly, those with low commitment costs did report lower
inferred WTP values, suggesting scope for further testing of commitment cost

effects on WTP.

The basis for commitment cost-effects on WTP values can be found in Lusk and
Norwood (2009a), where a matrix capturing normative motivation (high/low) and
commitment costs (high/low) is provided. In all cases of high normative motivation
(e.g. face to face interviews), the matrix hypothesises that inferred WTP should be
<own WTP values regardless of commitment costs. This is expanded somewhat by
Yadav et al. (2013), who suggest three reasons for WTP/IV estimate disparities: i)
experienced respondents may anticipate others’ tendency to inflate values, and

lower the disparity; ii) if respondents believe others will free ride this may increase
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the disparity; and iii) more information (or lower commitment costs) should drive

lower disparity between real and hypothetical stated values.

In this paper we therefore explore commitment cost effects on stated WTP values
from both conventional CVVM and inferred valuation (1) approaches. The context
for our study is the Mekong River Delta (MRD) region of southern Vietnam, where
reductions in upstream flows are allowing salinity intrusion to negatively impact on
agricultural and aquaculture industries. We examine farmer WTP via a provision
point mechanism (PPM) for a public good program that would facilitate sea-dike
construction, enhancement, and ongoing maintenance to mitigate MRD salinity
intrusion. A PPM frames public goods with pre-determined costs (the threshold or
provision point). If respondent contributions cover or exceed those threshold costs,
then the public good will be provided. If the contributions fall short, then the
program will not be implemented (Marks and Croson, 1998); thus accurate WTP

estimates are of crucial importance or program funding success.

It is argued that the use of PPM approaches result in efficient allocations of
public goods (Bagnoli and Lipman, 1989), increased positive contributions
regardless of the information provided (Marks and Croson, 1999), and improved
voluntary contribution methods in terms of combatting hypothetical bias impacts
(Krishnamurthy, 2001). However, framing public goods with a PPM presents each
respondent with a fundamentally different incentive structure (Ledyard, 1995),
particularly if group interest is the principal motivation for contributing. As a small
decrease in individual contributions may result in a large decrease in public good
provision, the dominant strategy will be to contribute at higher than (perhaps)

plausible levels (Marwell and Ames, 1980). This can lead to demand
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overestimation, and threaten public good provision if actual contributions are
insufficient or diminish over time (Marks and Croson, 1999). While
consequentiality coupled with a dichotomous choice elicitation method may reduce
hypothetical bias (Carson and Groves, 2007, Carson and Hanemann, 2005), group
interest and normative motives from face to face interviews may increase social
desirability bias effects on stated WTP values. Further, where PPM has been tested
in the field, one-shot approaches have incentivised larger groups to contribute more
(Rondeau et al., 1999), open-ended and dichotomous-choice responses have
resulted in higher than actual contribution rates (Poe et al., 2002), and cheap talk
hypothetical bias mitigation measures were only effective at higher payment levels

(i.e. US$9-US$18) (Murphy et al., 2005).

An earlier PPM study of farmers’ willingness to pay (WTP) for salinity intrusion
mitigation projects in the MRD found widespread positive contributions, even
among unaffected MRD farmers (Chapter 3). However, the stated bid-levels were
relatively low (i.e. US$1.32-US$2.58 per month) across the three farmer groups,
suggesting potential public-policy funding constraints for salinity intrusion projects
if the PPM approach has overestimated true WTP. Therefore, the aims of this paper
are to: i) identify WTP value disparities between conventional CVM an IV
approaches within the context of a PPM survey conducted across farmers with high
group interest motives; ii) test the hypothesised relationship between commitment
costs and WTP value disparities; 1ii) test Yadav’s et al.’s (2013) assertions about
the drivers of WTP value disparity; and iv) provide public policy advice based on
our findings. We begin with some further information about the context of this

study.
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4.2 Case study: Mekong River Delta salinity intrusion

This study was based on a survey conducted in the Mekong River Delta (MRD), in
Southern Vietnam. Approximately 18 million people live in the MRD; with around
70 per cent located in rural areas that are dependent on farm income. Vietnam is
one of the largest rice exporters in the world, and MRD rice production (56% of
total) is a key contributor to both the Viethamese and MRD economies. MRD rice
production is currently affected by increased salinity within the Delta caused by
diminishing upstream flows as a result of dam construction and increased water
extraction. This allows saline water to intrude further inland (Danh and Khai, 2014),
creating significant negative externalities for agricultural and domestic water
supplies. The total affected area is currently estimated at about 620,000 hectares
including 90,000 hectares of rice paddy fields across many provinces (Figure 4.1),
as well as other areas of vegetable, fruit crops and aquaculture. This leaves little

capacity for adaptation or diversification by MRD farmers.
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Figure 4.1 Estimation of paddy fields damaged by MRD salinity intrusion,
February 2016

Source: Ministry of Agriculture and Rural Development of Vietnam 2016
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Some sea-dikes have already been constructed along the edge of the MRD and,
where they exist, salinity control only requires enhancement. In most areas where
salinity intrusion needs to be mitigated, new earthen and concrete sea-dikes will
have to be built (Danh, 2012). This approach is supported by the Dutch-Vietnamese
Mekong Delta Plan; the Japan International Cooperation Agency (JICA)-funded
Climate Change Master Plan; and the Mekong Delta Water Resource Plan (Vietnam
Government, 2013). It has been estimated that an investment of around US$1.7
billion would be needed to build a two-meter high sea-dike, and that US$4.1 billion
would be required to put four-meter high sea-dikes in place (See Chapter 3). While
conceptually possible, the Vietnamese government has indicated that it does not
have the financial resources to fund such a project (Danh, 2012; Danh and Khali,
2014) unless significant foreign financial assistance is offered. Moreover, officials
are quick to point out that, even if assistance can be found, they would struggle to
provide the annual funding necessary for sea-dike operation, enhancement and

maintenance (Jones et al., 2015).

One possible solution to the funding issue is to require farmers, as the principal
beneficiaries of such sea-dike structures, to contribute to the costs of construction,
enhancement and maintenance. To this end, a recent study using conventional CVM
estimates investigated MRD farm household willingness to make monthly
payments to a fund that would pay for such a program (See Chapter 3. Farmers were
told that without sufficient contributions, the salinity mitigation program would not
be implemented. The study concluded that farm households were positively
inclined to contribute, and that these contributions would be sufficient to cover a

30-40 year repayment period, and ongoing maintenance.
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As PPM approaches may inflate stated WTP value approaches, especially in the
group interest context of this particular study, it will be important to test the upper
bounds on real WTP via inferred value methods. However, as the study includes
three groups of farmers with different exposure to salinity intrusion (different
commitment costs), it will also be possible to test any consequentiality effects on
stated WTP values. Our research will also determine if there are any differences
between the CVM and IV estimation methods in the socio-demographic factors that
influence positive farmer WTP responses. This may provide some further insight
into Yadav et al.’s (2013) disparity drivers. Finally, the findings from this study
will have useful public policy implications by understanding the potential for
community contributions toward public good programs in developing countries, as
well as the need to check the robustness of those contribution estimates with

additional robustness tests.

4.3 Methods

4.3.1 Data collection

The data for this research was collected via a face to face field survey of MRD farm
households in late 2016. Prior to the data collection commencement, the
questionnaire was pre-tested using pilot survey methods. Local enumerators with
experience in conducting CVM research were carefully selected from staff and
senior students from the Can Tho University School of Economics and the

Department of Agriculture and Rural Development.
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After initial pre-testing with farm households in target areas using an open-ended
dichotomous choice CVM questionnaire, a group of five final discreet bid values
were selected including VND50,000, VND100,000, VND150,000, VND200,000
and VND250,000; which are equivalent to US$2.20, $2.40, $6.60, $8.81 and $11.01
respectively.®® The final questionnaire was separated into three main sections: farm
households’ socio-demographic characteristics, perceptions of MRD salinity
intrusion impacts, and the willingness-to-pay contribution questions. In the
willingness-to-pay section, respondents were provided with a provision point
mechanism scenario which involved telling them that a coastal sea-dike system
would be constructed to mitigate the effects of salinity intrusion on agriculture if
sufficient contributions were achieved. The payment vehicle was framed as a
mandatory contribution that would be managed by a Board including local
government, local and international consultants, and non-government organization
representatives.®® Both foreign investment repayments and ongoing annual
operation, maintenance and enhancement costs were treated as being covered by
the farmer contributions. It is noted that based on the suggestions of local experts
from Department of Agriculture and rural development and Can Tho University
who are familiar with local farmers, the introduction of the payment method prior

WTP question aims to improve the practicality of WTP scenario.

% US$1 dollar = 22,712 Vietnamese dong (VND) at November 20, 2017.

% The payment vehicle proposed in this study would be a future mandatory agricultural fee,
variations of which have previously been applied in MRD agricultural areas and coordinated by
local government officials. In addition, since some areas in MRD have not covered by the national
electricity system, the agricultural fee was suggested by local people and local government officers
during PRA and pilot survey as the most effective payment method. Hence, either electricity bill or
agricultural fee will not necessary introduce unnecessary uncertaity or undermined the incentive-
compatibility of the design as mentioned.
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An ex-ante hypothetical bias correction was employed using a cheap talk script
for all respondents. This version of cheap talk is based on a popular ‘short and
neutral’ version (Aadland and Caplan, 2006; Do and Bennett, 2007; Khai and Yabe,
2014) since long cheap talk scripts may not be effective (Carlsson et al., 2010).
Respondents were also asked how they would vote if there were a referendum on
whether or not to implement this plan. They were informed that it would require a
monthly contribution from them to implement the program. Their responses to this
referendum question were collected using a dichotomous choice question, based on
a randomly-selected bid value from the range discussed above.®” In the
conventional CVM referendum, respondents were first asked: “Would you be
willing to contribute to a fund which requires every farming household to pay
......... Viethamese Dong (VND) per month? Remember that this payment reduces
the amount of money you could spend on other goods and services” (which we code

as Own perception).

The responses could take one of three forms: ‘Yes’, ‘No’ or ‘Do not know’.
While the most appropriate CVM response form is still being debated (Alberini and
Kahn, 2006), we recognise that current recommendations suggest avoiding single-
bounded dichotomous choice responses (Johnston et al., 2017a). However, as
discussed above, questionnaire pre-testing revealed issues with farmer

comprehension of open-ended responses given their relatively low education levels.

37 CVM survey questions were designed and revised in view of the low education of farm households
in MRD and the fact of results from pilot survey and recommendation from agricultural experts in
survey areas. Hence, the single-bound dichotomous approach was employed. However, as Bateman,
1.J. and Willis, K.G. (cds.) indicated that before any potential monetary valuation can play even a
heuristic role in policay implication and/or cost-benefit policy analysis, further design changes and
testing are required, hence, the author expects to check the robustness of this approach in future
research.
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Thus, on the basis of local advice from agricultural experts, we proceeded with a
dichotomous choice response featuring cognitively-easier answering properties
(Alberini and Kahn, 2006; Mitchell and Carson, 1989). Finally, a random sampling
procedure was employed to achieve appropriate representation, while a referendum
style format was also expected to increase MRD farm household understanding of,
and ease in, providing responses to questions (Arrow et al., 1993; Competition

Commission, 2010).

In the IV section, the question was framed as indirect responses to elicit farm
household opinions. Immediately following the conventional CVM question above,
farm households were asked to predict what level of payment® their neighbours
might be willing to contribute to the salinity intrusion mitigation program using the
following question: “Do you think your reighbour’s household would be willing to
pay ... VND per month toward this fund?” (which we code as Neighbour
perception)®®. This provided us with the inferred value data. All farm households
included in the survey were chosen randomly from lists provided by local
government agencies. After data cleaning, a final sample of 441%° farm households
was stratified by salinity intrusion level to be included in the analysis. This

comprised 146 observations from salinity intrusion areas where significant impacts

3 The bids varied randomly among three groups, however, follow up questions were asked
respondents to respond to the same bid levels. In term of data clasification when combine Chapter
3 and Chapter 4, it may considered the aggregate data generated in this thesis as panel data. However,
in order to check and focus only on the validity of inferred valuation methodology, this thesis only
performs WTP models independently.

39 In the IV section, respondents were also asked to reflect on what they thought their neighbours
might think them willing to contribute, via the following question: “What do you think your
neighbour might think you are willing to pay ...... .... in VND per month toward this fund?” (Which
we code as Reflected Self perception - Predicting neighbour’s belief about the respondents” WTP).
The results of this proposed estimate technique are presented in Appendices 1-3.

4 Number of farm households in the sample was calculated by formula n = 2> _,P(1—P)/d?
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are already present (Cau Ke district); 145 observations from areas with high future
risk of salinity intrusion (Tra On district and part of Cau Ke district); and 150
observations from a control group where salinity intrusion is not yet a significant

concern (Vinh Thanh district).

4.3.2 Data analysis

Based on the discussion in Carlsson et al. (2010), we expected that respondents
would use their own preferences to state/predict others’ preferences. As a result of
this assumption, the utility function for indirect approaches is discussed below. This
study adopts modified conventional utility function U (Lusk and Norwood, 2009a)

as follows:
U=wM(AH)+1-w)V(,E), 4.1)

where M is an additional normative component or moral norms value (see for
example Ajzen et al., 2004; Czajkowski et al., 2017; Meyerhoff and Liebe, 2006)
as a function of action undertaken A with consequences, and level of honesty H. M
implies that additional utility, and thus willingness to pay for goods can be present
where societal influence exists and is recognised. Indirect utility V is a function of
income | and the public good E, while w is a constant that represents the weight
placed on morality versus consumption. Carlsson et al. (2010) further define a

respondent’s utility function with inferred valuation as follows:
U=wM(A=0)+1-wV(l +WTP' —EWTPF]) % E), (4.2)
where WTPF is an unbiased other person’s willingness to pay, and

(WTP' —E[WTP"1) is a simplified function representing an assumption in which
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respondents are paid based on their prediction accuracy (Lusk and Norwood,
2009a). According to Lusk and Norwood (2009a), there is an unlikely existence of
utility from respondents when predicting other people’s willingness to pay for a
good, or in this situation oM / 6A = 0. Hence, inferred valuation may generate more
accurate WTP values by asking respondents to predict other peoples’ willingness
to pay. Notably, willingness to pay from inferred valuation WTP' reveals no effect
of moral norms on WTP values, while conventional self-reported willingness to pay
WTPH can generate higher values when hypothetical bias exists. The objective of

this study therefore is to test whether or not the following concept is present:

WTPH =WTP' (4.3)

In the referendum approach used by this study, a form of Logit model is
employed to analyze the dichotomous choice approach and estimate the
respondent’s WTP. The dichotomous choice responses are also regressed against
independent variables to identify the determinants of the probability of WTP for
proposed plan, with a vector of bid levels and socio-demographic variables X
including: farm household’s income, farm household head’s farming experience,

education level, gender, farm household size and location (Table 4.1).
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Table 4.1 Description of variables in regression models

Variables

Value

Description

Dependent variable

Bid

Household head gender

Household head
education

Household head farming
experience

Farm household size

Farm household income

Farm location

1=Yes, 0=No/Do not
know

VND50,000; 100,000;
150,000; 200,000 and
250,000 (equivalent to
US$2.20, $4.40, $6.60,
$8.81 and $11.01)

1: Female, 0: Male

O=never attended school,
1=primary school,
2=secondary school,
3=high school,
4=bachelor degree and
5=post-graduate degree

Numeric variables

Numeric variables

Numeric variables

Dummy: 1=salinity
intrusion area; 0: others

The probability of farm
household’s WTP for
salinity intrusion risk
mitigation project

Value of bid (in
Vietnamese Dong)

Head of the household’s
gender

Head of household’s
education level

Head of household’s
years spent working on
farm

Number of farm
household family
members

Farm household’s annual
income (in VND)

Location of rice farm in
relation to current
salinity intrusion risk

We next obtain mean WTP values by employing both parametric and non-

parametric approaches. Non-parametric value estimations are applied in order to
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validate and increase the confidence of the parametric estimations. In the non-

parametric estimation, let N denote the number of farm households in the sample,

N, the sub-sample size who choose the level of bids B; (j=1, 2, 3, 4 and 5), and n;

the number of households with WTP higher than the level of bidsB;. We then

identify our summed WTP values using the following function:

nj= > N, (4. 4)

k=j+1

The mean willingness to pay value is then estimated using the functions below:

Mean WTP =Zj:OS(Bj)(Bj+l—Bj) (4.5)
where S(B,) = % (=0 to 5) (4.6)

Next, a parametric method was employed to estimate WTP values using a Logit
model. We follow an approach suggested by Lancsar et al. (2017), Haab, T. C. and
McConnell, K. E. (2002), and Hanemann (1984), where utility is a function of

income w, respondents’ characteristics z, and an error component e.

When a public good is provided via private contributions tj, derived from the

probability of a respondent choosing ‘yes’ as below:
alzj+ﬁ(wj—tj)+ej1:aozj+ﬁ(wj)+ejo, 4.7)
then the mean WTP is estimated using the following function:

Mean WTP = e(VVTPla,ﬂ,z.):% (4. 8)
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Finally, an approach for dealing with protest responses (i.e. where respondents
refused outright to engage with the question in any way—or to free ride) was also
considered in this study. There are different treatments to distinguish and exclude
protest responses from WTP value estimations. While some authors treat all ‘No’
answers as real no responses (Imber et al., 1991), others eliminate all ‘Zero’ bids
(Romer, 2000). However, these treatments may lead to incorrect public policy
suggestions or sample-selection bias. In this study, besides testing for ‘Do not
know’ response impacts on the value estimates, we follow the suggestions of
Jorgensen et al. (1999) and Khai and Yabe (2014) who argue to exclude protest
responses from the estimation of the WTP determinants based on market or
referendum model adoption and/or protest statements (Dziegielewska and

Mendelsohn, 2007).

The protest response exclusion process adopted in this study was based on a
follow-up survey question which asked respondents who were not willing to pay to
state the reasons why. Then, we excluded observations where respondents indicated
that issues other than salinity intrusion risk reduction were more important.
However, the number of protest response drawn from this statement remains small
(around three per cent in the ‘No’ response group), and the results from the
regression models are roughly the same as those from the original analysis. Hence,
it can be concluded that the sample selected in this study experienced minimal

protest response bias*. Finally, any respondents who indicated that the provision

41 In this thesis, this point may be considered as one of the potential biases (then will be checked in
next Footnote) when considering protest reasons based on different classifications, especially
different environmental goods where the responsibility of the government is compulsory (Brouwer
and Martin-Ortega, 2011) and/or optional based on different type of goods in developing countries
context and modelling by econometric modelling order to distinguish zero values and protest
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of this public good is the government’s responsibility (about 35 per cent in the ‘No’
response group) were not excluded from the analysis data because of the mandatory

payment method used in this referendum model.

4.4 Results and Discussion

4.4.1 Presence of SDB impacts in the estimated willingness to pay

A Kruskal-Wallis H test was conducted to determine if the estimated WTP values
were statistically different across the three MRD groups, and two different
methodological approaches. Recall that we have applied the code Own to the
conventional CVM approach, and Neighbour to the predicted WTP valuations for
a farmer’s neighbour. The test results showed a statistically significant difference

in the reported WTP values between the two  approaches
(7*(2) =8.338, p=0.0155), and also between the three survey groups ( 7*(2)

=6.587, p=0.037) (Table 4.2).

response separately (Strazzera et. al., 2003). This conclusion, however, based on our classification
including farmers who believe that this is the responsibility of the government or they do not believe
that money may be used for other programs have still been included in the analysis. This is supported
by the fact that protest rates based on this classification decrease when salinity intrusion increase
(by three times). However, the result of this suggested approach is shown in Appendix 23 and
discussed below. This approach, however, did not change WTP values elicited by the non-parametric
approach”.
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Table 4.2 Kruskal-Wallis H test results for WTP value comparisons, by
method and group*?

Chi-squared d.f Probability
with ties
Method approaches (Own, Neighbour®) 8.338 2 0.0155
Different groups (Salinity impacted, High 6.587 2 0.0370
Future Risk, and Control®)
Different groups within Own® 9.847 2 0.0073
Different groups within Neighbour® 12.797 2 0.0017

@ Number of observations in each methodological approach is 441 households.

@ Aggregate number of observations in the Salinity Impacted, High Future Risk and
Control groups are 438, 435 and 450 farm households respectively.

@ Number of observations in the Salinity Impacted, High Future Risk and Control groups

are 146, 145 and 150 households respectively.

These differences are plausible given that responses are derived from different
sets of factors, and that there is no reason for us to assume that people’s expectations
about the responses of others are based on fully-informed rational predictions.
Given these differences, it is necessary to quantify them in order to provide useful
input to MRD policy decisions about the upper bounds of farmer WTP

contributions toward salinity intrusion mitigation programs.

4.4.2 Quantified differences between the WTP estimates
We next sought to quantify the magnitude of the differences between the two

approaches. An initial evaluation of the reported WTP across bid values and groups

42 Even though KW as a form of non-parametric test may not be the best for this particular type of
data, | performed confidence interval test to check the robustness of KW (Appendix 20) among 3
groups. The results reveal the consistent results with the KW test.
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revealed some differences between the direct (CVM) and indirect (1) questioning
(Figure 4.2). For example, in the areas currently impacted by salinity intrusion, 52
per cent of farm households voted to contribute a mean amount to the mitigation
program in the Own value preferences, while the IV approaches reduced the

contribution level to about 41 per cent for the Neighbour prediction approach.

Farms (%) Salinity Impacted Farms (%) High Future Risk
100.00 100.00
80.00 80.00
60.00 60.00
40.00 40.00
20.00 20.00
0.00 0.00
2.20 4.40 6.60 8.81 11.01 220 440 660 881 11.01
Bid (USD/household/month) Bid (USD/household/month)
Own = == Neighbour Own == == Neighbour
Farms (%) Control Group
100.00
80.00
60.00
40.00
20.00
0.00

2.20 4.40 6.60 8.81 11.01

Bid (USD/household/month)
Own == == Neighbour

Note: Own = Preferences via conventional CVM; Neighbour = Predicting their neighbour’s WTP

Figure 4.2 Distribution of proportion of farm households ‘Yes’ answer for the
proposed program by bid levels and different respondent groups
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For those with a high future risk of salinity impacts, the initial positive responses
were lower than for respondents that are currently affected, as we would expect; yet
still positive in terms of willingness to contribute. For this high future impact group,
the Own valuation returns a positive mean contribution participation level of around
39%, which is slightly above the Neighbour values (36%). For the Control group
the differences remain positive with regards to willingness to contribute, but with
clearer disparity across the methods employed: Own (27%) and Neighbour (17%).
Overall, the tendency to participate at higher bid levels decreased for each of the
groups, regardless of salinity intrusion impacts, which is consistent with utility

theory and some other studies in the literature.

We then calculated the mean monthly contribution toward the mandatory salinity
intrusion mitigation program based on the non-parametric method outlined above.
Results revealed that the mean Own reported willingness to contribute to the
mitigation program was around US$2.58, US$1.99 and US$1.32 per farm
household group. For the Neighbour value perceptions the estimate responses are
consistently lower. For example, when asked what respondents thought their
neighbours would be willing to contribute on a monthly basis to the program, the
mean contribution was estimated at US$2.02, US$1.59 and US$0.91 for the current
salinity intrusion-affected group, the high future risk group, and the control group

respectively (Figure 4.3).
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Mean Respondent's Monthly WTP (US$)
Neighbour ®Own

Figure 4.3 Farm household WTP differences by Group and valuation
approach

These results support Lusk and Norwood’s hypothesis that, in value-seeking
approaches with high normative motivation, IV estimates will result in muted
values compared against conventional measures regardless of the commitment
costs. However, our results differ from those of Torres-Miralles et al. (2017) and
Yadav et al. (2013) which state that people with lower commitment costs should
result in the lowest value disparity. In our study, the lowest disparity was reported
by the High Future Risk farmers, who arguably sit in the middle of a spectrum of
commitment costs in this case. This suggests that value muting benefits from
applications of IV approaches may in fact not be straightforward nor linear across

large homogenous groups.

Results of parametric testing indicate that the contributions estimated using
conventional CV (US$5.40) and IV (US$4.42) provide conservative bounds to
actual willingness to contribute by non-parametric, and useful insights for
policymakers considering the final mandatory monthly contribution levels and/or

the timeframe for the project cost recovery. The results are consistent with the
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theory of CVM estimates where non-parametric estimates use the lower-bound
value of bid ladders, and the dominant strategy should be to contribute at lower
levels. If we consider: i) estimated contributions as a proportion of total farm
income; ii) historic income growth in the MRD; and iii) land value impacts from
salinity intrusion, then we may better understand some of the motivations for farmer
willingness to contribute towards this program. Mean farm annual income in the
MRD during this study was set at VND107,595,000 or approximately US$4,740.
The monthly contribution by MRD farmers thus equates to approximately 0.065 per
cent of mean annual income, which brings the relatively small real differences

between CVVM and IV estimates in this case into context.
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Figure 4.4 Monthly per capita income, Vietnam and MRD 1999-2016

Source: Based on data from the General Statistics Office of Vietnam
(www.Qso.gov.vn).
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Further, income growth in Vietnam and the MRD has been positive in recent
decades; although MRD rates in growth have been slightly lower than those of the
wider Vietnamese population at 1.85 and 1.35 for the nation and the MRD
respectively (Figure 4.4). This growth in monthly income more than offsets our
CVM and IV estimated contributions by MRD farmers to salinity intrusion public
goods, making their positive participation even more plausible with relatively low

levels of impact on other private investments.

Finally, if we consider reported land value impacts from salinity intrusion as
captured in our survey data, approximately 75 per cent of MRD farmers perceive
salinity intrusion will have some negative impact on their future land value (Table
4.3). Although actual land values are not available for Vietnam, any salinity
mitigation project would logically improve perceived farm land values in the MRD,
motivating positive contributions at higher levels. Therefore we conclude that,
although social desirability and hypothetical bias may have impacted on our CVM
estimates as indicated by the differences between those and our 1V estimates for the
same sample, the differences are not large and may have little bearing upon the final
contribution levels or scope of salinity mitigation public good provision in the

MRD.
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Table 4.3 Salinity intrusion impacts on MRD farm households

Dimensions Scale (from 1 = not at all to 7 = extreme effects)
1 2 3 4 5 6 7
Household Income 0 0.45 2.27 4.76 544 1338 68.25
issues Housing value 15.19 476 1224 23.36 9.75 27.44 7.26
Farm land value 6.59 4.09 3.86 11.82 955 1295 51.14
Agriculture output and 0 2.05 2.73 5.00 7.73 25.00 57.50
productivity
Water supply for agricultural 0 0.45 7.94 5.67 952 29.93 46.49
activities
Water supply for daily lives 6.38 6.38 364 1731 1390 3235 20.05
Physical health 7.26 8.39 998 28.80 19.73 19.73 6.12
Mental health (worrying) 0.91 2.72 454 1451 1837 30.39 28.57
Households’ habitation 6.58 2.27 794 3515 1814 24.26 5.67
environment
Regional Regional food security 5.67 3.40 454 16,78 1542 38.32 15.87
issues Regional economic 3.40 3.17 794 1451 13.83 2948 27.66
Regional habitation 6.80 4.31 8.62 20.18 19.27 31.07 9.75

environment

4.4.3 Testing other suggested determinants of willingness to pay disparity

Returning to Yadav et al.’s (2013) drivers of value disparity, we examined a range
of socio-economic WTP determinants. A Logit model was employed to identify the
factors that affected positive WTP. The dependent variable was classified as a 0 for
any ‘No’ and ‘Do not know’ responses, and as a 1 for any ‘Yes’ responses. As stated
above, although ‘Do not know’ WTP responses are important and should not be
summarily dismissed (Competition Commission, 2010; Wang, 1997), in this
instance only a small number of such responses were reported and thus, following
tests for statistically significant differences (Table 3.5), we grouped the two
categories together. The independent variables included: the WTP bid value; the
gender, education level, and farming experience of the farm household head; the

number of household members; farm income; and farm location. To determine
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which factors influenced the positive probability of reported WTP for MRD salinity

intrusion programs, we estimated the regression function below:

Prob(yes) = «, + a;bid + a,gender + a;education (4.9)
+a, farming _ experience + a;household _ size + aincome + e location ~

In this equation increasing bid values, household size, farmer experience, and
farm location are expected to have a negative impact on the probability of farm
households’ willingness-to-pay. Conversely, a farmer’s education and household
income are all expected to have positive impacts on WTP probability. Farmer
gender is less easy to predict. Before including any of the variables into the
regression model, all of the independent variables were assessed using Variance
Inflation Factors (VIF) to check for the presence of any correlation between them.
The results showed that all VIF values are lower than four, which suggested that
there is no multicollinearity among the independent variables included in the

regression analysis.

The regression results indicated that the models are statistically significant and
that the dependent variables are explained by the included independent variables.
However, as shown in Table 4.4, there are some similar factors driving positive
farm household WTP across the two models, and some notable differences. As
expected, and consistent with utility theory, the coefficient of increasing WTP bid
values are negative and statistically significant at 1% level, indicating that when bid
values increase the probability of voting ‘Yes’ decreases between the models. These
results are consistent with economic theory in which income and bid values are also
key factors of WTP (Johnson et al., 2010; Wang, 1997). Note also that the bid curve

estimates for the models are the same—further enforcing our view that in real terms
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there are limited differences between the CVM and IV response value estimates. In
addition, the coefficients of farm household income are positive and statistically
significant at the 1% level, indicating an increased probability of WTP to contribute
to the mitigation program. These results are consistent across the models, and
reflect previous studies’ results (e.g. Lusk and Norwood, 2010). Finally, the farm
location variable in two models was also statistically significant and positive,
implying an increase in the WTP probability when risk levels increase. Household
education and size are all similar across the models, but statistically insignificant.
These results are also supported by previous studies that evaluated environmental
WTP value perceptions (Stone et al., 2008). The statistical significance for
household head experience between the Own and Neighbour models is important
for our purposes. This may be evidence that when the perspective of experienced
farmers (in this case) is shifted onto others, that WTP is reduced along with value
estimate disparity. When we consider the average disparity between the three
groups (~2%) this suggests that more experienced groups may in fact drive lower

disparity outcomes. This will require further investigation.
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Table 4.4 Coefficients and Marginal effects (dy/dx) of MRD farm household
WTP for salinity intrusion programs, by estimation approach

Dependent variable: WTP (1=Yes, Model 1 Model 2 VIF

0=No/Do not know) own Neighbour

Independent Variables Coefficient ME (dy/dx) Coefficient ME (dy/dx)

Bid value -0.0192™ -0.0045™" -0.0201™" -0.0039™" 1.01
(0.0020) (0.00046) (0.0021) (0.0004)

Household head’s gender -0.2292 -0.0525 0.0903 0.0179 1.10
(0.3329) (0.0744) (0.3413) (0.0687)

Household head’s education -0.1268 -0.0296 -0.0475 -0.0093 111
(0.1082) (0.0253) (0.1142) (0.0224)

Household head’s farming -0.0354™" -0.0082™" -0.0208" -0.0041" 1.14

experience (0.0122) (0.0028) (0.0126) (0.0024)

Farm household size 0.0058 0.00136 0.0656 0.0128 1.03
(0.0945) (0.0221) (0.0989) (0.0193)

Farm household income 5.71e-06™" 1.34e-06™" 6.09e-06™"  1.19e-06™" 1.07
(1.31e-06) (0.0000) (1.29e-06) (0.0000)

Farm location 0.9759™" 0.2323™ 0.8943™ 0.1855™" 1.01
(0.2584) (0.0608) (0.2648) (0.0568)

Constant 2.5627™" - 1.3585™ - -
(0.6563) (0.6654)

Log-Likelihood -215.01699 -201.07744

Pseudo R-square 0.2807 0.2871

Prob>chi2 0.0000 0.0000

N (sample size) 441 441

Notes: ***, ** and * is statistically significant at 1%, 5% and 10% levels, respectively.
The standard deviation in parentheses. Marginal effects of Logit model are not available

for the constant term.

However, there is little difference between the models as well. Farm household
head’s gender impacts on reported WTP change direction between the models, but

are not statistically significant in any way.

Finally, as ‘Do not know’ responses are suggested to be distinct from ‘Yes’ and
‘No’ answers (Arrow et al., 1993; Carson et al., 1998; Wang, 1997), we employed
a second set of regressions to identify determinants of WTP where all of the ‘Do

not know’ answers were truncated as a means of capturing protest or free-riding
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responses. Although an appropriate method for analysing such data is continuing to
be discussed and explored in the literature (Alberini and Kahn, 2006), by truncating
‘Do not know’ respondents, we aim to test if protesters or free-riders** had any
identifiable impact on farm households’ willingness to pay disparity. The

estimation results of truncated models are reported in Table 4.5.%

Small differences were observed across the marginal effects of the models,
especially those of Model 1. However, the results indicate that the signs and values
of the marginal effects of independent variables are roughly the same as before. A
somewhat unexpected result is that of Model 1, where farm head of household
experience associates with negative WTP probabilities, statistically significant at
the 1% level. This may be explained by the fact that farm field size per MRD
household is small, that there is a lack of farmer cooperation activities, and hence
farmers in this area tend to deal with problems by themselves. Another possible
reason is that previous agricultural support and/or climate change mitigation
projects have been implemented under the responsibility of central government
authorities. As a result, some experienced farm households treat this proposed
project as the responsibility of more distant government officials, and may perceive

that they should not have to contribute toward these programs themselves.

4 Other issues related to benefit/costs (e.g. public environmental benefits/costs) is expected to
addressed in my future research

4 Additional Logit regression model result (Appendix 23- Coefficients and Marginal effects (dy/dx)
of MRD farm household WTP for salinity intrusion programs, Protest 3 and 4” removed), in which
protest farmers (those chose reasons 3&4 suggested by Examiner One) were removed. As indicated
in the regression results, although some small changes are observed in coefficient values, the sign
and statistical significance of coefficients do not change (In Appendix 23: Number of observation is
311, the number of protest response farmers are: 21, 51 and 58 in Group 1, 2 and 3, respectively).
Noted that: (1) This is only applicable for Conventional CVM since IV 1 and 2 did not include
protest question; (2) WTP values revealed by non-parametric method did not change since this
method did not include ‘No’ response; and (3) since some protest response based on this
classification has been removed in Appendix 23, WTP values revealed from this increase to US$
7.1. For space conservation reasons, this value is used for comparison purposes only.
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However, the mandatory nature of this project would capture these farmers into a
positive contribution outcome. These results are consistent across the two models,
as well as before and after the ‘Do not know’ responses were truncated. This finding
indicates that neither eliminating protest bids or the ‘Do not know’ responses has

any significant effect on WTP determinants.

Those currently facing salinity intrusion may believe that other farmers will free
ride at their expense, supported by their reporting the highest level of value disparity
across the groups. While this may support Yadav et al.’s (2013) suggested drivers
of differences, the model estimates here are less clear and mixed in terms of
strength—most likely due to the limited level of protest voting that occurred under
our use of a PPM approach. Overall though, some disparity in the values is evident,
and we therefore argue that IV has value muting benefits for policy robustness

checking.
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Table 4.5 Coefficients and Marginal effects (dy/dx) of MRD farm households
WTP for salinity mitigation (‘Do not know’ responses truncated)

Dependent variable: WTP (1=Yes, Model 1 Model 2
0=No) own Neighbour
Independent Variables Coefficient ME (dy/dx) Coefficient ME (dy/dx)
Bid value -0.0217™ -0.0051"" -0.0219™" -0.0043™"
(0.0022) (0.0005) (0.0022) (0.0004)
Household head’s gender -0.1330 -0.0311 0.1079 0.0215
(0.3520) (0.0814) (0.3552) (0.0721)
Household head’s education -0.1519 -0.0359 -0.0423 -0.0083
(0.1122) (0.0266) (0.1167) (0.0229)
Household head’s farming -0.0437™ -0.0103™" -0.0269™ -0.0053"
experience (0.0131) (0.0031) (0.0133) (0.0026)
Farm household size 0.0426 0.0101 0.0941 0.0185
(0.0994) (0.0235) (0.1029) (0.0202)
Farm household income 5.87e-06™" 1.39e-06™" 6.16e-06™" 1.21e-06™"
(1.36€e-06) (0.0000) (1.32e-06) (0.0000)
Farm location 1.1384™" 0.2726™ 1.036™" 0.2174™
(0.2747) (0.0639) (0.2771) (0.0600)
Constant 3.0333"™ - 1.6291™ -
(0.6941) (0.6884)
Log-Likelihood -198.21565 -189.83402
Pseudo R-square 0.3209 0.3169
Prob>chi2 0.0000 0.0000
N (sample size) 428 431

Notes: ***, ** and * is statistically significant at 1%, 5% and 10% levels, respectively.

Standard deviation in parentheses.

4.5 Conclusions

Salinity intrusion is negatively impacting Mekong River Delta (MRD) farm
household livelihood and income, which mainly depends on agricultural activities.
This study aims to investigate farm household willingness to pay for a salinity
intrusion risk reduction project under a mandatory payment vehicle and provision
point mechanism approach. To mitigate any social desirability or hypothetical bias
arising from our dichotomous choice CVM responses we employed a cheap talk

script, and then tested the robustness of the CVM responses using inferred valuation
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(V) estimates. Our results indicate disparities between mean WTP values obtained
from direct and indirect questions consistent with theory related to commitment
costs. While we also find that more-experienced respondents may mute value
disparity outcomes in this case, the potential for free-riding concerns to increase
disparity is less clear; particularly under the use of the mandatory contribution
arrangements in this study. However, in real dollar term, any disparity may not
significantly alter the actual contribution levels by MRD farmers. We would
suggest that Vietnamese government officials take our findings into account when
setting the final mandatory contribution level and/or the cost recovery timeframe
for salinity intrusion mitigation projects in the MRD.

The reported differences in WTP values between direct and indirect questioning
detailed herein have several other implications. First, these results suggest that
indirect questioning approaches offer some useful robustness tests of possibly
social desirability and/or hypothetical biased (inflated) WTP estimates in
conventional CVM. Second, the use of inferred valuation techniques suggests some
usefulness for assessing robustness in PPM-framed studies, although further
research is needed to confirm this. Third, while the findings from this study may
not be strong enough to conclude the use of indirect questions as a measurement
improvement of CVM, this study contributes empirical evidence to the growing

debate around inferred valuation and indirect WTP approaches.

Identifying farm households’ willingness to contribute to climate change risk
reduction can play an important role in enabling future intervention projects.
However, while CVM remains one of the most popular methods for eliciting stated

values for non-market goods, inferred valuation methods should be carefully
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considered as an instrument to, at least, back-up conventional CVM dependent upon
the characteristics of the research question and sample population. Differences
between an initially promising capacity for MRD farm households to contribute
monthly payments in support of international loan repayments and ongoing
operation and maintenance costs, and any new upper bounds on those contributions,
will be of interest to Vietnamese policymakers. The quantification of the
contribution upper bound described herein provides improved robustness for the
project’s financial assessment, and may simply require an extension of the loan

terms associated with any funding investment (See Table 3.7 and Page 102).

In brief, policymakers should carefully consider all of the elicited WTP values
reported here to implement appropriate salinity mitigation policy in the MRD.
Facing the dilemma of choosing between two estimated values, we suggest using
any (conservative) lower value. Also, when aggregating data in which mean WTP
is converted across the MRD population, the total values should be based on the
specific socioeconomic characteristics of farm households in this area, as well as

any others who would be beneficiaries from this plan.
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Chapter 5 : Summary, Conclusions and Implications

5.1 Summary of Key Findings

Producing approximately 45 per cent of Vietnam’s rice, and contributing about 85
per cent to Vietnam’s rice export income annually, the Mekong River Delta plays
a vital role in Vietnam’s economy. This significant contribution, however, is being
threatened by increasing salinity intrusion.

Salinity intrusion is caused primarily by three independent processes:

1) climate change-induced sea level rise;

2) declines in river flow as a result of upstream dam construction and increased

interception as a result of changes in land-use patterns; and

3) rising local water extraction..

Salinity intrusion, however caused, has a detrimental impact on MRD rice and
other forms of agricultural production and, as it worsens, threatens domestic farm
income and national export earnings.

Several mitigation and adaptation strategies have been proposed to
prevent/reduce the impact of salinity intrusion in the MRD. The complicated
characteristics of salinity intrusion coupled with the scale of the problem and its
budget implications are challenging the Vietnamese government’s capacity to
manage this issue. While both “hard” and “soft” policy options are under
consideration, the main question is one of whether or not there should be further

investment in the use of sea dikes to reduce salinity intrusion. To this end, and aware

45 Konikow (2011), in a less well recognised research, draws attention to a fourth cause. He estimates
that since 1900 as much as 12.6mm of mean sea level rise has been caused by groundwater depletion.
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that the MRD coastline is more than 1,000kms long with many earthen sea dikes
already in place it seems appropriate to describe the proposed investment as a sea
dike “enhancement” program. In some places, new dikes will need to be built, in
other places they will need to be replaced, while elsewhere existing dikes may only
need to be raised and be concreted.

In order to consider this issue and, in an attempt to assist policy-makers and local
authorities to deal with the problem, this thesis uses a stratified random survey of
441 farm households, to:

(1) Identify farm households’ perceptions and adaptation strategies in response

to salinity intrusion in the MRD*.

(2) Estimate farm households’ willingness to pay (WTP) for salinity intrusion
risk reduction, and the factors that affect their WTP decisions.

(3) Estimate consistent and conservative WTP values without bias by
comparing two different valuation response techniques: conventional
contingent (CV) and inferred valuation (1) methodologies.

The results from this research are presented primarily as papers in a form ready
for publication. Addressing the first objective, Chapter 2 examines farm household
perceptions, adaptation behaviour and the determinants of salinity intrusion into the
MRD.

Objective two is addressed in Chapter 3, where a referendum contingent
valuation methodology is employed to determine how much farm households might

be willing to pay for or at least contribute to the cost of investments that might

4 That is, the study seeks to examine the perceived impacts of salinity intrusion at farm household
and regional levels, provide descriptions of those adaptation measures which have already been
applied, and, also, to discover farm households’ intentions/preferences for adaptation in future.
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reduce salinity intrusion risk and identify the factors affecting the probability of
WTP.

The third objective, addressed in Chapter 4, is designed to test the robustness of
stated WTP values by comparing two different valuation response techniques:
conventional CVM and IV approaches. An appendix to this chapter also suggests a
new type of IV technique (coded as Reflected Self Perception)—although it is now
recognised that a significant amount of development work would need to be
undertaken ahead of expanded empirical applications in the field. This will
therefore be the subject of future research on the part of the author.

The findings from Chapter 2 reveal that farm households do understand the
impact of salinity on their livelihoods, and also on the region. Some farm
households in salinity intrusion areas have already adopted a range of adaptation
strategies. However, the effectiveness of these short-term autonomous adaptation
strategies varies by farm. It needs to also be understood that while farmers can
adapt, the “hard” sea dike option is available only if a collective decision is made.

Another important finding from this chapter is that farm households already have
an incentive to contribute to ‘hard’ policy adaptation and mitigation measures.
Hence, it is recommended that if local authorities are interested in getting farmers
to contribute to the cost of sea dike maintenance and enhancement programs they
can begin by working to enhance local awareness of the increasing impact of
salinity intrusion. The more they do this, the lesser the need for national and
international contributions to the cost of sea-dike construction and maintenance.

A Poisson regression model is used in Chapter 2 to explore the factors that

influence farm households’ adaptation measure decisions and the determinants of
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farm households’ agreement level to expected public adaptation strategies. Results
from this model reveal that factors positively affecting an increased number of
private/autonomous adaptation strategies include age, salinity intrusion impacts on
farmland value, housing value, physical health, regional economy and habitation
environment. Further, six factors were found to negatively influence adaptation
strategy adoption including: a willingness to pay for a proposed risk reduction plan,
household size, household head experience, impacts on mental health, regional food
security; and the local environment. Although all of these factors are consistent with
other climate risk research, some influences were not as expected. These influences,
however, can largely be explained by the unique characteristics of local farm
households, and the specific nature/effects of salinity intrusion.

An ordered logit model is also employed to estimate farm households’ agreement
level regarding public adaptation strategy. As expected, farm household WTP is
positive and statistically significant for the heightening sea dikes and, where
necessary, the building of concrete ones. This finding proposes research questions
for the next two analysis Chapters in this thesis.

The analysis in Chapter 3 investigated farm households’ preferences for ‘hard’
policy options aimed at salinity risk reduction via sea-dike construction, operation
and maintenance. The findings indicate that more than 50 per cent of farm
households were willing to contribute to a fund that could be used for reducing
salinity intrusion in the MRD. Surprisingly, farm households living in the high-risk
and those farmers in control areas where salinity intrusion is not expected to be a
problem in the next 15 years, are willing to contribute to this fund; although not to

the same extent. Overall, it is found that the aggregate WTP may be sufficient to
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cover the threshold contributions needed to fund the proposed program. Similarities
with WTP values collected by other climate change risk reduction researchers
confirm the validity of this analysis. Our findings are consistent with economic
theory. The proportion of farm households voting for the program decreases as the
bid level increases.

Three different models were estimated employing Multinominal Logistic models
(MNL) and Binary Logistic regressions in order to reveal the determinants of the
probability of positive farm households’ willingness to pay. The results of these
regressions show that the determinants of willingness to pay are broadly consistent
across three different models. Importantly, as our findings could have real-world
investment implications, the bid value, farming experience, farm household income
and farm location determinants in the study are broadly consistent with studies that
have been conducted by others.

The analysis in Chapter 4 tests the robustness of the study’s willingness to pay
value estimates by comparing conventional Contingent Valuation Method (CVM)
and Inferred Valuation (V) techniques. While employing cheap talk scripts for all
three hypothetical questions, CVM WTP value estimates were compared with 1V
WTP estimates. Overall, the findings from this analysis suggest IV approaches
result in lower estimates than conventional WTP. In absolute terms, however, the
differences between the estimations are relatively small; that is, while there were
up to 17 per cent differentials among the estimates, when put back into the context
of contributions as a proportion of farm income, they appear to be inconsequential

with regard to the question of whether or not farmers should be asked to contribute.
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Finally, a Binary Logistic regression model was employed to elicit the
determinants of the probability of positive WTP. The regression results once again
are consistent with other climate change risk reduction research. Although very
small changes in significant factors were observed across the Own and Neighbour
models, both models are broadly consistent. Besides asking for careful
consideration when employing a methodology to elicit WTP values, Chapter 4
concludes with the requirement for an extension of the loan terms from international

investors (e.g. World Bank, Asian Development Bank, international aid).

5.2 Methodological Insights

CVM is used extensively in the field to measure economic losses and environmental
values, especially in developed country contexts (Alberini and Kahn, 2006). In
developing country contexts, economic valuation techniques to environmental
problems for evaluating environmental aspects of projects and policies are available
(Whittington, D., 2010, Georgiou, S., et. al 1997). However, applying these to
investigations of public goods in climate change mitigation and adaptations are less
common and, arguably, the risk of bias is greater. It is for this reason, that the
research on the development of ways to reduce and, hopefully, overcome biases,
seems warranted.

To this end, the questionnaire as reported in Chapter 3 used a cheap talk script
in all versions of the hypothetical questions and suggested a mandatory payment
vehicle (in the form of an agricultural fee) as suggested by Carson and Groves
(2007) and Loomis (2014). Besides using a parametric approach to test the

robustness of the willingness to pay value estimations. The results of the relative
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economic sacrifice (RES) index which compares the WTP to total income showed
that this index value was very small, indicating there is no overestimation in the
WTP values in this survey.

In Chapter 4 this thesis goes further and tests over-estimation of WTP by using
an IV approach to test the robustness of the WTP form as against the conventional
CVM approach. In an attempt to improve on current IV techniques, this research
suggests an extra approach (in Chapter 4 appendix) to test a novel form of IV by
asking respondents to reflect on what they thought their neighbour might think them
willing to contribute (is coded as Reflected Self Perception). It is stressed that in
each case, this question was asked after the respondent had been asked what their
neighbour would pay. Nevertheless, the findings reveal that there are differences
among the WTP values elicited by the conventional CVM and IV approaches. In
this case, however, the differences between the two different forms of IV are
minimal in absolute terms. In addition, the determinants identified from regression
models were broadly consistent across the three different models. Although it is
therefore suggested that policymakers should carefully consider all of the stated
WTP values in this thesis, in this case the use of 1V techniques does offer a way to
test the robustness of WTP estimates.

Briefly, this study employed three ex-ante survey designs to reduce the
hypothetical bias including:

(1) a referendum format with the agricultural fee as a mandatory payment

vehicle;

(2) employing a cheap talk script with all of the respondents; and

(3) using 1V to test for any remaining hypothetical bias impacts.
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The combination of all three ex-ante approaches as a way to validate stated
values is revealed in the results. Hence, stated preferences in future applied
economics research might be well-served by using IV estimates as a method to
check the robustness of conventional CVMs. The alternative form of 1V approach
suggested by this study, namely Reflected Self Perception, may result in the
provision of more robust estimates of WTP but requires significant theoretical
development and justification ahead of future empirical tests. However, this thesis
offers a novel consideration of consequentiality impacts on value disparity, which
provides interesting insights and opportunities for future testing in other
contexts/issues.

In addition, to the cheap talk script and provision point mechanism (PPM)
payment vehicles as ex-ante instruments provided to all farm households,
respondents were provided with information

(1) about the contribution value (i.e. a single-shot bid value),

(2) in the form of a confirmation that their neighbour will also be required to
pay/vote, and also

(3) information about the likely effectiveness of the proposed risk reduction
project.

While there were no controls to confirm the influence of this information on
WTP estimates, this information was presented in a manner designed to produce
conservative WTP values. In retrospect and with the benefit of hindsight it is
suggested that the combination of the ex-ante strategies mentioned above and IV
approaches may offer a better way to develop estimates of stakeholder willingness

to contribute to the cost of large-scale public risk reduction projects.
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In brief, it is concluded that the methodology information presented in this thesis
may be helpful in assisting to improve the design of surveys where hypothetical
bias could be an issue. | see this as an issue that requires and would benefit from

further research.

5.3 Lessons and insights for the Mekong River Delta and other
low-lying irrigation regions

The findings from this thesis provide the following four key observations for
consideration by decision-makers and stakeholders interested in reducing salinity
intrusion risks in the MRD and, also, in other deltas where similar problems exist.

The first observation is that it is possible to involve farm households in risk
reduction projects since their willingness to contribute is positive. However, it is
also necessary to consider the best way to get farm households involved in such
programs. While beyond the scope of this thesis, it is suggested that an examination
of the determinants WTP probabilities by farm household type could be used to do
this.

The second main observation that can be made is that the amount of money
households may be willing to contribute towards the cost of a salinity intrusion dike
enhancement and management program is very large and may be sufficient to
justify the development of such a program.

The third main observation is that since farm households in the MRD already
have an incentive to participate in adaptation and mitigation activities, local
authorities might be interested in developing and implementing policies that

encourage participation. In other words, local community participation in the
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development of climate change risk reduction programs seems possible. However,
in order to improve the total level of farmer participation, it may be necessary to
begin with programs designed to enhance awareness. This could include specialised
training programs and/or media promotions using television, radio, and newspapers
that are delivered in a manner that is consistent with the socio-economic
demographic characteristics of farm households collected, including age,
experience, household size and farmers’ perceived risks.

The fourth observation is that the absolute value of the WTP should be
considered carefully, based on the respondents’ income and/or their perceptions
about the impacts of climate risk on their asset values. In the case of the MRD and
when moral issues of who is to blame are put to one side, it appears that farm
households could be called upon to pay for the full cost of salinity intrusion risk
reduction.

In addition to these four general observations, several more detailed observations
can be made. First, as farm households in different salinity intrusion risk areas
perceive the salinity risk differently, there is a risk that misconceptions and
misinvestments could be made because the information provided to local
authorities, television, radio and other traditional information channels is
inconsistent. Further benefits may be achievable if farm households are provided
with training that helps them to understand the full range of adaptive strategies
available to them — especially as some are still hesitant to change from current rice
farming strategies to other forms of farming (e.g. aquaculture, livestock and off-

farm activities).
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Second, it is suggested that a variable form of payment method for the climate
change risk reduction project could expand the options for farm households. For
example, farmers could be asked to pay either through cash (bid levels) or labour
(working days per month or year) contributions in order to perform collective
actions to reduce the risk of salinity intrusion. Since the target contribution amount
could be relatively large for individual farmers, it may be difficult for those farm
households to contribute one-off amounts. Hence, monthly/annual contributions
may be more suitable when combined with an option to contribute labour for
construction, maintenance and strengthening of the sea dike system.

Third, if a sea-dike enhancement program is implemented, free-rider incentives
will need to be managed. To this end and if free-rider problems are to be minimised,
the survey data collected suggests that, consistent with the payment vehicle adopted
by this study, an obligatory contribution from the rice field/farm households’ home
should be collected by local not national authorities*’. One way of doing this would
be to implement a collection program that is similar in structure to the popular
agricultural fee which used to apply in the MRD several years ago.

Lastly, the results also indicate that the transparency and accountability of local
authorities’ decisions are important. In this thesis, it was found that more than 20
per cent of farm households do not believe their contribution would be used
correctly to fund the program. If this issue can be solved by increasing trust, then
real willingness-to-pay for the proposed project may be higher. To increase farmer

trust, Marshall et al. (2017) have suggested that community-based governments can

47 In order to enhance the contribution effectiveness, this payment vehicle is recommended by
local government officials and farm households during focus group disscussion based on local
characteristics.
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help improve contribution motivation by ensuring that every farm household and
stakeholder is well-informed about the project, and involved via the inclusion of

local representatives on the management committee.

5.4 Limitations and Future Research

By employing the same questionnaire or a variant of it, a future study could be
expanded to consider other dimensions of the problem not covered by this thesis:

Firstly, in the MRD, the WTP for risk reduction could be expanded to cover
other categories of climate change impact, for example, erosion and storm damage.
In other areas of Vietnam, and other developing countries, WTP for “collective”
climate change risk reduction projects may be significant. In order words, it is
recommended that future researchers examine contribution rates across numerous
climate change scenarios, where farm households (level 1) are nested by type of
climate change impact (level 2), and region or other physical characteristics (level
3). This could be treated as a multilevel regression, or multilevel logistic regression
in the case of WTP estimates. Secondly, time series data might be collected in order
to enable comparisons between stated intentions and actual responses to changes in
productivity caused by climate change.

A limitation of this study is the use of single discrete choice (DC) format
questions. Although this method was approved and recommended by the US
NOAA (Arrow et al., 1993), and was provided as a single-shot value mechanism
(Poe et al., 2002), it still has some recognised limitations (Johnston et al., 2017). In
the case of the MRD where farm households’ education level is quite low, it is

arguable that a single DC is not the most appropriate mechanism. Therefore, future
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research projects could track actual implementation and then compare the results to
the findings from this research. Information on the difference between hypothetical
referendums and actual payments in developing countries is urgently needed.

Researchers could also survey farm households who have not taken part in either
the hypothetical survey and/or are outside a real program area. By comparing across
these three groups, several new observations can be anticipated. First, the
robustness of the hypothetical referendum can be checked across the three groups.
Second, researchers will be able to assess the influence of a hypothetical survey on
a real program.

In closing, one further observation needs to be made. In this thesis, a significant
but unexpected correlation was found between concerns about salinity intrusion and
mental health. Further quantitative research on this issue seems justified —

especially in developing country river deltas.
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Appendix 1. Distribution of proportion of farm households ‘Yes’
answer for the proposed program by bid levels and different
respondent groups (by estimation approach)

Salinity impacted High future risk
100.00 100.00
@ 80.00 @ 80.00
£ 60.00 £ 60.00
S 40.00 8 40.00
(0] (O]
&  20.00 &  20.00
0.00 0.00
220 440 660 881 11.01 220 440 660 881
Bid (USD) Bid (USD)
- == Own Neighbour —«eeeeeeees Reflected - == Own Neighbour — seeeeeeees
Control group
100.00
% 80.00
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220 440 660 881 11.01
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Note: Own = Preferences via conventional CVM; Neighbour = Predicting their neighbour’s WTP;

Reflected Self = Predicting neighbour’s belief about the respondents’ WTP
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Appendix 2. Farm household WTP differences by Group and
valuation approach (by estimation approach)

Control group
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0 0.5 1 1.5 2 2.5
Mean Respondent's monthly WTP, in USS

M Reflected #% Neighbour [OOwn

175



Appendix 3. Coefficients and Marginal effects (ME) (dy/dx) of
MRD farm household WTP for salinity intrusion programs, by
estimation approach (by estimation approach)

Dependent Model 1 Model 2 Model 3 VIF

variable: ~ WTP own Neighbour Reflected Self

(1=Yes, 0=No/Do

not know)

Independent Coefficient ME (dy/dx) Coefficient ME (dy/dx) Coefficient ME (dy/dx)

Variables

Bid value -0.0192"" -0.0045™" -0.0201™" -0.0039™ -.0208*** -0041™  1.01
(0.0020) (0.00046) (0.0021) (0.0004) (.0021) (.0004)

Household head’s -0.2292 -0.0525 0.0903 0.0179 .0780 0156 1.10

gender (0.3329) (0.0744) (0.3413) (0.0687) (.3437) (.0697)

Household head’s -0.1268 -0.0296 -0.0475 -0.0093 -.0592 -0117 111

education (0.1082) (0.0253) (0.1142) (0.0224) (.1150) (.0228)

Household head’s -0.0354™" -0.0082™" -0.0208" -0.0041" -.0175 -0034 1.14

farming (0.0122) (0.0028) (0.0126) (0.0024) (.0126) (.0024)

experience

Farm household 0.0058 0.00136 0.0656 0.0128 .0532 .0105 1.03

size (0.0945) (0.0221) (0.0989) (0.0193) (.0985) (.0195)

Farm household 5.71e-06™" 1.34e-06™  6.09e-06™" 1.19e-06™" 5.08e-06™"  1.01e-06™"  1.07

income (1.31e-06) (0.0000) (1.29e-06) (0.0000) (1.24e-06) (.0000)

Farm location 0.9759™" 0.2323™ 0.8943™" 0.1855™" 1.1025™ 2328 1.01
(0.2584) (0.0608) (0.2648) (0.0568) (.2680) (.0580)

Cons 2.5627"" - 1.3585™ - 1.5352™ - -
(0.6563) (0.6654) (.6687)

Log-Likelihood -215.01699 -201.07744 -200.38518

Pseudo R-square 0.2807 0.2871 0.2945

Prob>chi2 0.0000 0.0000 0.0000

N (sample size) 441 441 441

Notes: ***, ** and * is statistically significant at 1%, 5% and 10% levels, respectively. The standard

deviation in parentheses. Marginal effects of Logit model are not available for the constant term.
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Appendix 4. Farm households survey Questionnaire (English)

g

THE UNIVERSITY

oADELAIDE

SURVEY QUESTIONNAIRE
(CONFIDENTIAL)

Economic analysis of farm households’ perception, adaptation
strategies and attitudes to
Salinity intrusion risk in the Mekong River Delta (MRD)

Good morning/afternoon/evening! We are conducting a research about salinity
intrusion perception, adaptation behaviour and attitudes to salinity intrusion risk in
the Mekong River Delta.

You have been randomly selected to undertake this survey. Your participation
in this survey is voluntary and highly appreciated.

We will ask you about your family, farm and salinity intrusion risk. The
estimated survey time is about one hour. All survey information will be kept
confidential and will only be used for research purposes. Your identity will be kept
confidential and not linked to your responses.

You are free to discontinue the survey at any time if you wish.

If you have any further questions, please contact Mr. Tien Dung Khong via email:
ktdung@ctu.edu.vn or tiendung.khong@adelaide.edu.au or by phone: +84 939 006
222

Do you agree with the conditions defined in the Participants Information Sheet?
a. lagree (Proceed to next question) b. I do not agree (Stop the interview)
Have you lived here and farmed for more than 3 years?
b. Yes (Proceed to part A) b. No (Stop the interview)

Name of interviewer Date of interview

Name of respondent Phone of respondent

Address of respondent
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A. Socio-economic and demographic characteristics
Al. We would like to know some information about you

Age | Sex Marital status | Years in | Primary Secondary | Years
Household school occupation | occupation | working/helping
head name in farm work

Years | Male-1 1: single 0: never | 1: Please

Female-2 | 2: married attended | agriculture | specify
3: school 2: non-
widow/widow | 1: agriculture
er primary | 3:  other,
4: divorced school please
5: separated 2: specify
6: N/A secondar

y school
3:  high
school
4:

bachelor
degree
5. post-
graduate
degree

Sharing time allocated for the following activities in 2015 (%)

Household Farming | Off-farming Others (including education, rest, travel,
head name (%) (%) etc...) (%)

A2. Please indicate all family members who (1) have lived together at least 6
months in the last 12 months in the house and (2) are taking food from the same
kitchen and (3) are contributing to the households’ income and/or drawing from

1| P (persons)

A2.1 How many members in your family are doing non-
agriculture?........cccvevviviciien, (persons)

A2.2 How many children less than 15 years olds in your
family?.......cc.co..... (persons)

A3. What is your religion?

1. Buddhism 5. Ancestor worship
2. Catholic 6. No religion
3. Christian 7. Other, please specify

4. Hoa Hoa Buddhism
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A4. What ethnic group do you belong to:

1. Kinh 3. Hoa 5. Other, please specify
2. Khmer 4. Cham
A5-AT.
Plot 1 Plot 2 Plot 3
A5. How much agricultural land does your family
own (ha/m?)?
A6. Are you farming on your own land or rented
land?
- Owned land O O m
- Rented O O m

AT7. How far is this land from (km):

- Local market

- Main road

- School

A8. How much planted rice area did your family cultivate in 2015:

Crop 1 (ha/m?):............... From:
variety:....cooeiiinann,
Crop 2 (ha/m?):............... From:...
variety:.......cooeeeeuenn.
Crop 3 (ha/m?):............... From:...
variety:...ocooeeeiinnann.

AQ9. Is any of your family a member of organization/association?

Household | Name of
member organization/association
name

When
joined?

Position
organization/association?

1: Farmer union
2: Women’s union
3: Other, please specify

Year

1: Member
2: Manager
3: Other, please specify
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A10. Is there any kind of insurance available in your area (excepted mandatory
motorbike insurance)?

Kind
insurance

Administration
authority

of

Joined
(1: yes,
no)

0:

When
joined?
(year)

Premium
(1.000 VND)

All. Have you or your family members taken part in any kind of agricultural

training?

Household
member

Name of training

Date

How lo

ng (days)?

B. Salinity intrusion perception and adaptation strategies

Part 1: Farm household perception

B1. In the last 3 years, have you seen salinity intrusion on any of your plots?

1. Yes

2. No (Proceed to B3)

2014 2015 2016
From To From To From To
(month) | (month) | (month) | (month) | (month) | (month)
Plot 1
Plot 2
Plot 3
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B2. For the worst effected plot, to what extent do you think salinity intrusion has
affected to your households to date in the following dimensions, please choose from
1 (No effect) to 7 (Extreme effect)?

— o b= @ k3]
| /€ |53|E|25% |E3
tems g % % % ; 3 :|q:) GE; 4>:< %

Z| 9 |3 = S w
Household’s issues
Income 1 2 3 4 5} 6 7
Housing value 1 2 3 4 5 6 7
Farm land value 1 2 3 4 5 6 7
Agriculture output and | 1 2 3 4 5 6 7
productivity
Water supply for agricultural | 1 2 3 4 5 6 7
activities
Water supply for daily lives 1 2 3 4 5 6 7
Physical health 1 2 3 4 5 6 7
Mental health (worrying...) 1 2 3 4 5 6 7
Households’ habitation | 1 2 3 4 5 6 7
environment
Regional issues
Regional food security 1 2 3 4 5 6 7
Regional economic 1 2 3 4 5 6 7
Regional habitation | 1 2 3 4 5 6 7
environment
Other, please specify 1 2 3 4 5 6 7

B3. In the next 3 years, if salt-water will intrude/continue to intrude into your area,
to what extent do you think salinity intrusion will affect to your family in the
following dimensions without any adaptation measures, please choose from 1 (No
effect) to 7 (Extreme effect)?

=2 3] w @
Items @ ";’ eEl 3| 3E|SE| £
g 3 S v =z S <) <) Lﬁ <)
-l (2]
Household’s issues
Income 1 2 3 4 5 6 7
Housing value 1 2 3 4 5 6 7
Farm land value 1 2 3 4 5 6 7
Agriculture output and | 1 2 3 4 5 6 7
productivity
Water supply for agricultural | 1 2 3 4 5 6 7
activities
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Items £ |5 38/ 5| 58|58 58
3} = 2 T = bl R R
§ § &%) [<T) % § o > © L|>j [<5)

Water supply for daily lives 1 2 3 4 5 6 7
Physical health 1 2 3 4 5 6 7
Mental health (worrying...) 1 2 3 4 5 6 7
Households’ habitation | 1 2 3 4 5 6 7
environment
Regional issues
Regional food security 1 2 3 4 5 6 7
Regional economic 1 2 3 4 5 6 7
Regional habitation | 1 2 3 4 5 6 7
environment
Other, please specify 1 2 3 4 5 6 7
B4. Can you sort the prime causes of salinity intrusion in order of seriousness?
Type of problem From LESS important (1) to MOST important (4)
Sea level rise

River flow change
(upstream development)

Drought

Increase water demand in
MRD

B5. How confident are you about the above answer?
1 - Not confident
2 - Confident
3 - Very confident

B6. As you believe, how has salinity intrusion changed over the last 3 years?
a. Increase b. Decrease
¢. Unchanged d. Do not know

B7. How confident are you about the above answer?
1 - Not confident
2 - Confident
3 - Very confident

B8. In the next 3 years, how do you think salinity intrusion will change?
a. Increase b. Decrease
¢. Unchanged d. Do not know
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B9. How confident are you about the above answer?
1. Not confident
2. Confident
3. Very confident

Part 2. Autonomous response to salinity intrusion

For households in salinity intrusion risk areas or not affected areas, proceed
to B16

B10. During the last 3 years, how have you adapted to salinity intrusion? Please
describe if you have applied the measure to your farm and choose from 1 (very
ineffective) to 7 (Very effective)? (Interviewer will select based on how respondent
describes and tick all appropriate adaptation types)

222228z 2 Fe | g
~Z E5| 25| E 22|82 | 22
SE3E| 2|3 | 223 |58
g s22|rg < |»”s g8 | ®
Group 1. Non-engineering adaptation measures
Changing planting time 1 2 3 4 5 6 7
Using short-term varieties 1 2 3 4 5 6 7
Re-planting 1 2 3 4 5 6 7
Changing to salt-tolerant varieties 1 2 3 4 5 6 7
Changing fertilizer schedule 1 2 3 4 5 6 7
Changing fertilizer using 1 2 3 4 5 6 7
Changing chemical schedule 1 2 3 4 5 6 7
Changing chemical using 1 2 3 4 5 6 7
Changing irrigation schedule 1 2 3 4 5 6 7
Group 2. Engineering adaptation measures
Heightening, maintaining individual | 1 2 3 4 5 6 7
dike
Dredging canals on farm 1 2 3 4 5 6 7
Build/repair well 1 2 3 4 5 6 7
Group 3. Hydro management adaptation measures
Increased water storage in dam,| 1 2 3 4 5 6 7
pond
Increased filtering water 1 2 3 4 5 6 7
Appling saving water technique 1 2 3 4 5 6 7
Buying water from bordered areas 1 2 3 4 5 6 7
Group 4. Other adaptation measures
Getting information from local | 1 2 3 4 5 6 7
authorities
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Getting information from TV, radio | 1 2 3 4 5 6 7
about warning information
Human insurance (for injury and | 1 2 3 4 5 6 7
iliness)
Agriculture insurance 1 2 3 4 5 6 7
Changing from rice to aquaculture 1 2 3 4 5 6 7
Changing from rice to livestock 1 2 3 4 5 6 7
Participate off-farm activities 1 2 3 4 5 6 7
Migrate to other places 1 2 3 4 5 6 7
B11. What were the main problems you had in undertaking these responses?
a. Funds d. Policies from local authorities
b. Technical information e. Information about salinity intrusion
and adaptation measures
c. Labour f. Other, please specify
B12. Can you sort the above problems in order of seriousness?
Type of problem From LESS important (1) to MOST important (5)

Fund

Technical information

Labour

Policies from local
authorities

Information about salinity
intrusion and adaptation
measures

Other
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B13. What are the reasons for not responding to salinity intrusion?

a. Lack of funds d. Other problems are more important
(i.e. pollution)

b. Lack  of  technical e. It happened suddenly

information

c. A shortage of labour f. God will protect my household

g. Other, please specify

B14. Can you sort the above problems in order of seriousness?

Type of problem From LESS important (1) to MOST important (5)

Lack of funds

Lack of technical
information

A shortage of labour

Other problems are more
important (i.e. pollution)

It happened suddenly

God will protect my
household

Other

B15. When your family applied these adaptation measures, please indicate spending
cost for each adaptation measures, please choose from 1 (Not costly at all) to 7
(Very costly)

No cost
costly

Neutral
Very

Group 1. Non-engineering adaptation measures

Changing planting time 1 2| 3 |4 5 6 7
Using short-term varieties 1 2 3 |4 5 6 7
Re-planting 1 2| 3 |4 5 6 7
Changing to salt-tolerant varieties 1 2| 3 |4 5 6 7
Changing fertilizer schedule 1 2 3 |4 5 6 7
Changing fertilizer using 1 2| 3 |4 5 6 7
Changing chemical schedule 1 2 3 |4 5 6 7
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No cost
Neutral
Very
costly

I
($)]
(o]
-

Changing chemical using 1 2| 3

TN
(62 ]
(o]
]

Changing irrigation schedule 1 2| 3

Group 2. Engineering adaptation measures

Heightening, maintaining individual | 1 2|1 3 |4 5 6 7
dike

Dredging canals on farm 1 2| 3 |4 5 6 7
Build/repair well 1 2| 3 |4 5 6 7
Group 3. Hydro management adaptation measures

Increased water storage in dam, pond | 1 2| 3 |4 5 6 7
Increased filtering water 1 2 3 |4 5 6 7
Appling saving water technique 1 2| 3 |4 5 6 7
Buying water from bordered areas 1 2| 3 |4 5 6 7

Group 4. Other adaptation measures

Getting information from local | 1 2|1 3 |4 5 6 7
authorities

Getting information from TV, radio | 1 2|1 3 |4 5 6 7
about warning information

Human insurance (for injury and | 1 2|1 3 |4 5 6 7
ilIness)

Agriculture insurance 1 2| 3 |4 5 6 7
Changing from rice to aquaculture 1 2| 3 |4 5 6 7
Changing from rice to livestock 1 2| 3 |4 5 6 7
Participate off-farm activities 1 2|1 3 |4 5 6 7
Migrate to other places 1 2| 3 |4 5 6 7

B16. In the future, do you think you will apply any of the following adaptation
measures to salinity intrusion? Please choose from 1 (Strongly disagree) to 7
(Strongly agree)

S - S

S8 |2 EZ 258 EQ LR

hT | 0ol g° Z &5 3 N
Group 1. Non-engineering adaptation measures
Changing planting time 1 2 3 4 5 6 7
Using short-term varieties 1 2 3 4 5 6 7
Re-planting 1 2 3 4 5 6 7
Changing to salt-tolerant varieties 1 2 3 4 5 6 7
Changing fertilizer schedule 1 2 3 4 5 6 7
Changing fertilizer using 1 2 3 4 5 6 7
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Changing chemical schedule 1 2 3 4 5 6 7
Changing chemical using 1 2 3 4 5 6 7
Changing irrigation schedule 1 2 3 4 5 6 7
Group 2. Engineering adaptation measures
Heightening, maintaining individual 1 2 3 4 5 6 7
dike
Dredging canals on farm 1 2 3 4 5 6 7
Build/repair well 1 2 3 4 5 6 7
Group 3. Hydro management adaptation measures
Increased water storage in dam, pond 1 2 3 4 5 6 7
Increased filtering water 1 2 3 4 5 6 7
Appling saving water technique 1 2 3 4 5 6 7
Buying water from bordered areas 1 2 3 4 5 6 7
Group 4. Other adaptation measures
Getting information from local 1 2 3 4 5 6 7
authorities
Getting information from TV, radio 1 2 3 4 5 6 7
about warning information
Human insurance (for injury and 1 2 3 4 5 6 7
ilIness)
Agriculture insurance 1 2 3 4 5 6 7
Changing from rice to aquaculture 1 2 3 4 5 6 7
Changing from rice to livestock 1 2 3 4 5 6 7
Participate off-farm activities 1 2 3 4 5 6 7
Migrate to other places 1 2 3 4 5 6 7

Part 3: Public respond to salinity intrusion risk

B17. Has the local government in your area implemented any of the following
adaptation measures to deal with salinity intrusion risk? Please describe and
evaluate the effectiveness by choosing from 1 (Very ineffective) to 7 (Very
effective)

V| ¢ O o - O
S| S35 >=>| = 20| 2 > @
SS| 85| 5| 8| 2| e =2
[ & ] o 9 —c O — o —_ O i)
DO S| Q| S| | Lol oL
>5 85|55 2| 5L 85| >E
S| =2V < Polz5 ©
Implementation and heightening currentsea | 1 2 3 4 5 6 7
dike system
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Converting into concrete sea dike 1 3 4 5 6 7
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Implementation and heightening sluice
gates/ River mouth gates
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Mangrove forest reforestation
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Implementation and upgrading fresh water
supply system

Supporting short-term varieties

Supporting salt-tolerant varieties

Supporting changing crops

Supporting water storage tank/container

Training

Damage subsidy

Implementation early warning system

I I e
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Propaganda program on TV, radio and
newspapers

B18. In the future, suppose that the local authorities will invest/continue to invest
in the following adaptations to respond to increasing salinity intrusion, to what
extent do you agree with the following adaptation measures by choosing from 1
(Strongly disagree) to 7 (Strongly agree)?

[3+] - [9+]
LR T
Sg 8 28 TEE D 2|2
HS| Ol 85| 23| 3 &
(2] (9p]
Implementation and heightening current | 1 2 3 4 5 6 7
sea dike system
Converting into concrete sea dike 1 2 3 4 5 6 7
Implementation and heightening sluice | 1 2 3 4 5 7
gates/ River mouth gates
Mangrove forest reforestation 1 2 3 4 5 6 7
Implementation and upgrading fresh water | 1 2 3 4 5 6 7
supply system
Supporting short-term varieties 1 2 3 4 5 6 7
Supporting salt-tolerant varieties 1 2 3 4 5 6 7
Supporting changing crops 1 2 3 4 5 6 7
Supporting water storage tank/container 1 2 3 4 5 6 7
Training 1 2 3 4 5 6 7
Damage subsidy 1 2| 3 4 5 6 7
Implementation early warning system 1 2 3 4 5 6 7
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Propaganda program on TV, radio and | 1 2 3 4 5 6 7
newspapers
C. Farm households’ income sources
C1. Please indicate all your family’s income from following activities in 2015
Income activities How much | How  much | How much | How has the
Gross revenue | Total cost did | profit did your | importance
did your | your household  get | of this
household get | household from this | activity
from this | spend on this | activity? changed over
activity? activity? the last 3
@G=0-©@ |years?
(1) )
1.000 1.000 1.000 1.Increase
VND/year VND/year VND/year

2.Unchanged

3.Decrease

Rice production

Agquaculture

Livestock and animal
product sales

Off-farm wage

Pension

Others, please specify

C2. Have households received any kind of subsidy in the past 3 years?

Kind of subsidy

Amount  per
(1.000 VND)

unit | Units

Who is the sponsor
for that?

Technical support

Food
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Farming input

Salinity intrusion subsidy

Other, please specify

C3. Please indicate all spending of your family in 2015:

Total cost/year | How has this spending changed from
the last 3 years?
Household 1.000 VND 1.Increase
expenditure
2.Unchanged
3.Decrease

Education

Health care

Daily food

Clothes

Assets

House maintaining

Gas, electricity,

water, etc.

Special events

Other, please specify
C4. Do your family have the following asset in 2015?

Yes Yes Yes Yes
Tractor Mobile Refrigerator Air
phone conditioner
Harvesting Motorcycle Washing Wherry/Vo
machine machine Lai
Seeding Colour TV Computer/Laptop Other,
machine please
specify
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D. Farm households willingness to pay for salinity intrusion risk reduction

Detailed description of the situation will be offered to the respondents and
then a brief discussion will help respondents become aware of possible
biases in their answers.

Proposed plan:

Currently, the local government has invested in several adaptation options

to manage salinity intrusion, including sea dike systems and river mouth

sluices established in parallel with mangrove forest rehabilitation. However,

there is a lack of financial resources to implement these projects in all of the

necessary areas of the Delta. If the government had additional funds from

households such as yourself, they could:

) Convert current earthen sea dikes to concrete structures

i) Establish and restore mangrove forest areas in coastal areas to
protect sea dikes and enhance ecosystem values.

iii) Investment in the construction of river mouth sluices to reduce
intrusion

Suppose this salt water risk reduction fund is created and you are invited to
contribute. This fund will be managed by a council including local
government, local and international consultants and non-government
organizations. This council will decide whether to invest in concrete sea
dikes, mangrove forest areas in relevant positions in the Mekong River
Delta, or investment in river mouth sluice construction. These measures
might help to protect your farming area from salinity intrusion risk.

Cheap talk script (Aadland and Caplan 2006, Do and Bennett 2007)

As you prepare to answer the next few questions, please keep in mind the
following three things. First, keep in mind your household budget. How
much would your household be able to afford as a contribution to this fund?
Second, keep in mind that there are other adaptation measures for salinity
intrusion which we have not outlined above. Third, keep in mind that
previous studies have found that the options people say they prefer are
sometimes different from the options that they would actually select when
the program takes place and requires a real payment to be made. For these
reasons, when choosing the options please imagine that your household will
actually have to pay for the contribution you choose.

D1. Which do you think is the most appropriate mechanism to collect this
fee?
a. Electricity bill c. Other, please specify

b. Agricultural service fee
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D2. Would you be willing to vote for a legislated fund which requires every
farming household to pay ....Vietnamese Dong/month? Remember that this
contribution reduces the amount of money you could spend on other goods
and services.
o Yes, proceed to D4
o No, proceed to D3
o Do not know, If so, please give the reason?
D3. Why would not you vote for this fund, please nominate the most
important reason (see Lo and Jim 2015)?
o a. I cannot afford that amount
o b. I do not think the upgrading of sea dike is worth doing
0 ¢. I do not think that amount I would pay will be actually used for
this program
o d. I think this is the full responsibility of the government
o e. I think other adaptation measures are more efficient than this
program
o f. I can live with this by own adaptation options
0 g. Other things are more important
D4. What is the highest amount you could spend to this program instead of
spending on other 200ds OF SEIVICES? .....ccceevvveerierieniiienieniee e e e, Vietnamese
Dong/month

D5. Do you believe that your votes will be taken into account by the
authorities?
O Yes
o No
0 Do not know

D6. Do you think your neighbour would be willing to vote for this fund?
o Yes proceed to D7
o No proceed to D8
o Do not know, proceed to D8

D7. How much do you think your neighbour’s household would be willing
to pay for this fund?
............... Vietnamese Dong/month

D8. Would your neighbours think you are willing to vote for this fund?
o Yes proceed to D9
o No
0 Do not know

D9. Do you think how much your neighbour might think you are willing to
pay for this fund?

............... Vietnamese Dong/month

--- Thank you very much for your help! ---
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Appendix 5. Farm households survey Questionnaire (Vietnamese)

)

THE UNIVERSITY

of ADELAIDE

BANG CAU HOI
(BAO MAT)

Phan tich kinh té vé nhan thic, hanh vi thich tng va thai do ddi
V@i rai ro xam nhap man caa néng hé & dong bang séng Ciru Long

Xin chao cé/chu/anh/chi! Ching t6i dang thuc hién nghién cau vé nhan thic, hanh
vi thich tmg va thai do ddi véi rui ro xam nhap man ¢ déng bang séng Ctru Long.

buogc su gisi thiu cuia UBND huyén va cac can bo chuyén gia nong nghiép tai
dia phuong, cd/chi/anh/chi duoc lya chon ngau nhién dé tham gia phong van.
Chung toi danh gia cao y kién va sy tham gia ciia co/chd/anh/chi.

Chung t6i s& hoi y kién ciia cd/chd/anh/chi cac thong tin vé gia dinh, hoat dong
ndng nghiép va rai ro xam nhap man. Thoi gian phong van s& kéo dai khoang mot
gid. Thong tin thu thap sé& chi duoc dung cho viéc nghién ctu va sé duoc gitr can
than.

Néu cd/chi/anh/chi c6 cau hoi gi, xin vui long lién hé Nhom thu thap sb liéu qua
email: ktdung@ctu.edu.vn hoac dién thoai: 0939006222

Cd/chu/anh/chi co ddng y véi cac thdng tin cung cap trong bang thong tin dap vién
khong?
c. Pongy (tiép tuc phong van) b. Khong dong y (dieng phong van)

Co/cha/anh/chi da song & déy va lam rudng trén 3 nam chua? )
d. Patrén 3 nam (Tidptuc)  b. It hon 3 nam (Ding phong van)

Tén phong van vién Ngay phong van

Tén dép vién S6 dién thoai dap
vién

bia chi dap vién
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A. Thong tin vé dic diém ndng hd

AL. Vui 1dng cho biét mot sé thong tin vé chi ho:

Tudi | Gidi | Tinh trang | Trinh  d6 | Nghé Nghé S6 nam
Tén chu ho tinh | hénnhan | hoc  van | nghiép nghiép kinh
cao chinh phu nghiém
lam
ruong
Bao |1- 1-boc 0-khong 1-Lam Nam
nhiéu | Nam | than di hoc ruong
tudi | 2- |2-Da két|1l-cip1l 2-Chan
Nit | hon 2-cap 2 nuoi
3-Mat 3-cap 3 3-Nubi
vo/chong | 4-trung trong  thay
4-Ly di cap  cao | san
5-Ly than | dang
6-Khac 5-dai hoc
6-sau dai
hoc
Thoi gian danh cho cac hoat dong sau trong nam 2015 (Tong la 100%06)
Tén chu ho Nong
nghiép Phi  ndng
(%) nghiép (%) | Khéac (gom di hoc, nghi ngoi, du lich...) (%)

A2. C6 bao nhiéu thanh vién trong gia dinh minh (cting song trong nha it nhat 6
thang trong vong 1 ndm qua, cung an chung, cung dong goép hoac chi tiéu trong so6

tién cua gia dinh):

A2.1 Trong s6 d6, c6 bao nhiéu thanh vién trong gia dinh minh c6 lam nghé
khéc ngoai lam rudng, chan nuéi va nudi trong thiy San?...........cccceeeevenenn

(nguoi)

A2.2 Trong s6 d6, c6 bao nhiéu tré em dudi 15 tUSI?........coocvrerveereeneee.

(nguoi)

A3. Chu/cd/anh/chi theo ton gido nao?
1. Pao Phat

2. Pao Thién Chua

3. Pao Tin lanh

4. Pao Hoa hao

5. Pao 6ng ba

6. Khong ton gido

7. Khac
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A4. Chu/cd/anh/chi thudc dan tdc nao?

1.Kinh 3. Hoa 5. Khac
(ghi rd)
2.Khmer 4. Cham
A5-A7
Khu dat 1 | Khudat2 | Khu dat 3

A35. Gia dinh minh s& hitu bao nhiéu dat
ndng nghiép (ha/m?)?
A6. Gia dinh minh lam rudng trén dat
thué hay dat s& hiru?
- Pat s& hitu O O O
- Dét thué O O O

A7. Khoang cach tir manh dit nay dén
cac dia diém sau bao xa (km):

- Cho gan nhét

- Duong chinh/dudng lién tinh

- Trudng hoc gan nhat

A8. Gia dinh minh trong bao nhiéu dién tich lta trong nim 2015?

Vu 1 (ha/ m?:i............... Tu thang
la:........ooool.
Vu 2 (ha/ m:i...oooei..l Tur thang
lba:.........oooeennl.
Vu 3 (ha/ m?:i............... T thang
la:.........oool.

....... dén thang....... Loai giéng
........ dén thang....... Loai giong
........ dén thang....... Loai gidng

A9. C6 nguoi nao trong gia dinh minh la thanh vién cta cac hdi nhoém, co quan tai

dia phuong khong?
Tén Tén cua hoi nhém/co | Tham gia | Vi tri trong hoi
quan khi nao nhoém/co quan
1-Hoi nbéng dan Nam 1-Thanh vién
2-Hoi phu ni 2-Quan ly
3-Khéc, ghi ro 3-Khéc, ghi rd
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Al0. Trong khu vuc r[linh co péc loai hjnh bao hiém nao ma cd/chd/anh/chi biét
den (ngoai trir bao hiém xe gan may bat bugc)

Loai bao

hiém

Co quan quan

ly

Tham gia
(1-Co,
Khong)

Tham g

0- | nao?

ia khi | Phi tham gia
(1.000

dong/nam)

Al1. C6 thanh vién nio trong gia dinh minh duoc tap huan vé nong nghiép khong?

Tén thanh vién

Tén khoa tap
huan

Thang/nam
tap huan

Tap huan bao nhiéu
ngay (so ngay)?

B. Nhan thirc vé xam nhap mian va hanh vi thich wng

Phdn 1: Nhdn thec ciza ndng hg

B1. Trong 3 niam qua, dat rudng gia dinh minh da ting bi xam nhap man chua?

3. Cé
4. Chua (chuyén qua B3)
2014 2015 2016
Tu bén | Tu bén | Tu bén
thang | thang |thang |thang |thang | thang
Khu dat 1
Khu dit 2
Khu dat 3
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B2. Cd/chi/anh/chi danh gia murc d6 thiét hai caa xdm nhap min dén gia dinh minh
& céc khia canh sau nhu thé nao theo cac mirc d6? Vui 1dng chon tir 1 (khdng anh
hudng) dén 7 (anh hudng rat nhiéu).

o]
<

Céc khia canh gc g c£2 < 2

E<¢c = c 5.5 c 5&Kc

Y .8 = <€ =5 € = = C
Vin deé lién quan dén ndng hd
Thu nhap 1 2|3 4 5| 6 7
Giatri nha 1 213 4 5/ 6 7
Gia tri dat ruong 1 23 4 5| 6 7
Niang suit va san luong néng 1 2 |3 4 5/ 6 7
nghi¢p
Nguon cung nuéc cho nong 1 213 4 5] 6 7
nghi¢p
Nguon cung nudéce sinh hoat hing 1 2|3 4 5/ 6 7
ngay
Suc khoe thé chét 1 23] 4 [5] 6 7
Stic khoe tinh than (lo lang...) 1 23 4 5] 6 7
Mai truong song cua gia dinh 1 23 4 5| 6 7

Vian dé lién quan khu vuc

Anh huéng an ninh luong thuc 1 213 4 5| 6 7
khu vuc
Anh huong kinh té khu vuc 1 23 4 5] 6 7
Anh huéng modi truong song 1 2|3 4 5| 6 7
trong khu vuc
Khéc, ghi ro 1 2|3 4 5/ 6 7

B3. Trong nhitng nam t4i, néu x&m nhap man xay ra trén dia ban, néu khong c6
bién phéap thich wng nao, cb/chld/anh/chi danh gia mirc d6 thiét hai cua Xxdm nhap
man dén gia dinh minh & céc khia canh sau nhu thé nao?

Cac khia canh

Khong
anh
hudng
Anh
hudng
vira phai
Anh
hwéng
rat

nhiéu

Vin deé lién quan dén ndng hd

Thu nhap

Gia tri nha

Gia tri dat ruong

e
N[NNI N
W w|w|w
NN
oo o] o
o|o|o|o
S ENIENIEN

Ning suat va san luong ndng
nghiép
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Céc khia canh S g = g oy = §’ 3
Ec 5 c S5 C SR <C
Y & = <€ =5 € = S C
Nguon cung nuéc cho néng 1 2|3 4 56 7
nghiép
Ngudn cung nudce sinh hoat hang 1 2 (3 4 5|6 7
ngay
Suc khoe thé chat 1 213 4 506 7
Stic khoe tinh than (lo lang...) 1 23 4 5|6 7
Mai trudng song cua gia dinh 1 2|3 4 5]6 7
Van deé lién quan khu vuc
Anh huoéng anh ninh luong thuc 1 2|3 4 56 7
khu vuc
Anh huong kinh té khu vuc 1 23 4 5|6 7
Anh huéng méi truong song khu 1 23 4 56 7
vuc
Khéc, ghi ro 1 2|3 4 5|6 7

B4. Theo y kién cua gia dinh, vui long sap xép thir tw c4c nguyén nhan cia xam
nhap man theo mirc d6 quan trong?

Nguyén nhan Tu it quan trong nhat (1) ti quan
trong nhat (4)

Nuéc bién dang

Xay dung dap ¢ thugng nguoén (Thay dbi dong
chay)

Han han

Tang nhu cau sir dung nudc ¢ dong bang sdng
Cuu Long

B5. Cd/chl/anh/chi 6 tu tin vé cau tra 1oi trén?
1 - Rat tu tin
2 - Ty tin
3 - Khong tu tin

B6. Trong 3 ndm qua, gia dinh minh danh gi4 tinh hinh x4m nhap man thay d6i nhu
thé nao?

a. Tang b. Giam

c. Khong doi d. Khong biét
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B7. Co/chl/anh/chi c6 tu tin vé cau tra loi trén?
1 - Rét ty tin
2-Tutin
3 - Khong tu tin

B8. Trong 3 nim t6i, gia dinh minh danh gia xAm nhap man s& thay d6i nhu thé
nao?

a. Tang b. Giam

c. Khong doi d. Khdng biét
B9. Cﬁ/chulgnh/chj c6 tu tin vé cau tra loi trén?

1. Rat ty tin

2. Tu tin

3. Khong ty tin

Part 2. Bi¢n phap thich s#ng ciza ndng hé dai véi xam nhdp mén

Do véi cac ho chwa bi xam nhap min, chuyén qua cau B16

B10. Trong 3 niam qua, gia dinh minh néu da ap dung cac bién phap sau dé thich
ng vo6i xam nhap man, vui long danh gid hiu qua cua cac bi¢n phap thich ung,
chon tir 1 (rat khong hiéu qua) dén 7 (rat hiéu qua)

£ 2
2 S > £
5 € @8 &S
X x I o x o
Nhom 1. Cac bién phép phi ky thuat
Thay d6i lich thoi vy 1 2 3 4 5 |6 7
Str dung giong ngan ngay 1 2 3 4 5 | 6| 7
Xudng gidng lai 1 2 3 4 5 [6] 7
Duing giéng khang man 1 2 3 4 5 | 6] 7
Thay doi lich bon phéan 1 2 3 4 5 6 7
Thay d6i lwong phan sir dung 1 2 3 4 5 | 6] 7
Thay d6i lich phun thudc 1 2 3 4 5 |6 7
Thay doi lwong thudc st dung 1 2 3 4 5 [6] 7
Thay doi thoi gian bom nudc 1 2 3 4 5 |6 7
Nhom 2. Cac bién phap ky thuat
Tu bo, sira chita dé diéu 1 2 3 4 5 |6 7
Nao vét kénh noi dong 1 2 3 4 5 | 6] 7
Khoan méi hoic stra chira giéng | 1 2 3 4 5 [6] 7
nudc
Nhom 3. Cac bién phap quan ly nwéc
Tang cuong trir nude trong muong, | 1 2 3 4 5 6 7
ao
Str dung cac bién phap loc nudc sach 1 2 3 4 5 6 7
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Ap dung cac bién phap tiét kiem | 1 2 3 4 5 | 6] 7
nuéc
Mua/xin nudc tir cac vung lan can 1 2 3 4 5 6 7
Nhom 4. Cac bién phap khéac
Nghe thong tin tir chinh quyén dia | 1 2 3 4 5 [6] 7
phuong
Nghe théng tin canh bao trén Tivi, | 1 2 3 4 5 6 7
bao, radio
Mua bao hiém con nguoi (tai nanva | 1 2 3 4 5 6 7
bénh tat)
Mua bao hiém ndng nghiép 1 2 3 4 5 6 7
Chuyén sang nu6i trong thay san (1| 1 2 3 4 5 [ 6] 7
phan hay toan bd)
Chuyén sang chin nudi (1 phan hay | 1 2 3 4 5 6 7
toan bo)
Tham gia hoat dong phi néng nghi¢p | 1 2 3 4 5 6 7
khac
Di cu dén noi khac 1 2 3 4 5 6] 7

B11. Céc van dé tré ngai/kho khan chinh khi 4p dung cac bién phap tng pho trén

la gi (nhiéu hra chon)?

a. Tién von

b. K§ thuat

phép thich ung

c. Nhén cong

B12. Vui long sip xép céc yéu td trén theo mic do quan trong?

f. Khéc, ghi rd

d. Céc chinh séch tir cac co quan hitu quan

e. Thong tin vé xdm nhap min va cac bién

Yéu to Tur it quan trong nhat (1) téi quan trong
nhét (5)

Tién von

K§ thuat

Nhén cong

Cac chinh sach tur cac co quan hiru quan

thich ung

Thong tin vé xam nhap man va céac bién phap
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Khéc, ghi rd

B13. Cac ly do khdng ap dung cac bi¢n phap ung phd?

a. Thiéu tién vén d. Vén d¢ khac quan trong hon (nhu 6
nhiém)

b. Thiéu k¥ thuat e. Xam nhap man xay ra bat ngo

¢. Thiéu nhan cong f. Ong Troi sé bao vé gia dinh t6i
g. Khéc, ghi ro

B14. Vui 10ng sip xép cac yéu td trén theo mirc do quan trong?

Yéu to Tt it quan trong nhat (1) toi quan trong nhat (6)

Thiéu tién

Thiéu ky thuat

Thiéu nhan luc

Vérl dé khac quan trong hon (nhu 6
nhiem)

Xam nhap man xay ra bat ngo

Ong Troi s& bao vé gia dinh toi

Khac, ghi rd

B15. Khi gia dinh dp dung cac bi¢n phap thich ung trén, vui long dénh gia chi phi
bo ra dé thyc hién theo mirc do, vui 1ong chon tir 1 (Khong ton kém chi phi gi) den
7 (rat ton kém chi phi)

< = <

o © o C e

S - = - 2

A CE T 5
Nhom 1. Cac bién phap phi ky thuat
Thay doi lich thoi vy 1 2 3 4 5 6 7
Str dung giéng ngian ngay 1 2 3 4 5 6 7
Xudng giong lai 1 2 3 4 5 6 7
Duing giéng khang man 1 2 3 4 5 6 7
Thay doi lich bon phén 1 2 3 4 5 6 7
Thay d6i lvong phéan st dung 1 2 3 4 5 6 7
Thay d6i lich phun thudc 1 2 3 4 5 6 7
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Thay doi lwong thudc st dung 1 3 4 5 6 7
Thay doi thoi gian bom nu6c 1 3 4 5 6 7
Nhom 2. Cac bién phap ky thuat
Tu b9, sira chira dé diéu 1 3 4 5 6 7
Nao vét kénh noi dong 1 3 4 5 6 7
Khoan méi hoic stra chira giéng | 1 3 4 5 6 7
nudc
Nhom 3. Cac bién phap quan ly nwéc
Tang cuong trir nudc trong muong, 1 3 4 5 6 7
a0
Str dung cac bién phap loc nuéc sach 1 3 4 5 6 7
Ap dung cac bién phap tiét kiem | 1 3 4 5 6 7
nudc
Mua/xin nudc tir cac vung lan can 1 3 4 5 6 7
Nhom 4. Cac bién phap khéac
Nghe thong tin tir chinh quyén dia| 1 3 4 5 6 7
phuong
Nghe thong tin canh bao trén Tivi, | 1 3 4 5 6 7
béo, radio
Mua bao hiém con ngudi (tai nanva| 1 3 4 5 6 7
bénh tat)
Mua bao hiém néng nghiép 1 3 4 5 6 7
Chuyén sang nuéi trong thay san (1| 1 3 4 5 6 7
phan hay toan bd)
Chuyén sang chin nudi (1 phan hay | 1 3 4 5 6 7
toan bo)
Tham gia hoat dong phi néng nghi¢p | 1 3 4 5 6 7
khac
Di cu dén noi khac 1 3 4 5 6 7

B16. Trong twong lai, néu gia dinh minh can sir dung cac bién phép thich tng dé
giam rui ro thiét hai cua xém nhap man, gia dinh dy tl’nhlsé s dung bién phap nao,
vui long chon tir 1 (chac chan khéng &p dung) dén 7 (chac chan sé ap dung)

<D O {<P]

R n O

o = O g =

\)‘é \)% <g c (g "%‘3 \)% _g.

05% 88% 668&

Nhom 1. Cac bién phap phi ky thuat

Thay doi lich thoi vu 1 2 3 4 5 6 7
Str dung giong ngan ngay 1 2 3 4 5 6 7
Xuong giong lai 1 2 3 4 5 6 7
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Dung gidng khang man 1 2 | 3 4 5| 6 7

Thay d6i lich bon phan 1 2 3 4 5 6 7

Thay d6i lugng phan st dung 1 2 3 4 5 6 7

Thay d6i lich phun thudc 1 2 | 3 4 5| 6 7

Thay ddi lwong thudc st dung 1 2 | 3 4 5| 6 7

Thay doi thoi gian bom nu6c 1 2 3 4 5 6 7

Nhom 2. Cac bién phap ky thuat

Tu bd, sira chira dé diéu 1 2 ] 3 4 5] 6 7

Nao vét kénh noi dong 1 2 | 3 4 5| 6 7

Khoan m¢i hoic sira chita giéng 1 2 3 4 5 6 7

nudc

Nhom 3. Cac bién phap quan ly nwéc

Tang cuong trir nude trong muong, 1 2 3 4 5 6

ao

Str dung cac bién phap loc nuéc sach 1 2 3 4 5 6

Ap dung cac bién phap tiét kiém 1 2 | 3 4 5| 6

nudc

Mua/xin nudc tir CAc vung lan can 1 2 3 4 5 6

Nhom 4. Cac bién phap khac

Nghe théng tin tir chinh quyén dia 1 2 | 3 4 5] 6

phuong

Nghe théng tin canh bao trén Tivi, 1 2 3 4 5 6

béo, radio

Mua bao hiém con nguoi (tai nan va 1 2 3 4 5 6

bénh tat)

Mua bao hiém ndng nghiép 1 2 | 3 4 5| 6

Chuyén sang nuéi trong thuy san (1 1 2 | 3 4 5| 6

phan hay toan bo)

Chuyén sang chin nuéi (1 phan hay 1 2 | 3 4 5| 6

toan bo)

Tham gia hoat dong phi néng nghiép 1 2 3 4 5 6

khac

Di cu dén noi khac 1 2 | 3 4 5] 6

Part 3: Bign phéap thich #ng ciia céng dong déi véi xam nhdp man
B17. Trong thoi gian qua, gia dinh co biét chinh quyén céc cp da ap dung cac bién

phép nao sau day dé thich ng voi xam nhap man? Néu 6, vui long danh gia loi
ich cua bién phap bang cach chon so tir 1 (rat khéng hiéu qua) dén 7 (rat hiéu qua)
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Thiét Iap va nang cap hé thong dé bién 1 |2 |3 4 56| 7
Chuyén d6i tir dé dat sang dé bé tong 1 2 |3 4 5(/6| 7
Nang cip hé thdng cong/cira song 1 |23 4 5/6| 7
Phuc hoi hé thong rirng ngap man 1 2 |3 4 5/6| 7
Pau tu/nang cp hé thong loc, cung capnudcsach | 1 | 2 |3 4 5/6| 7
H& tro gidng ngin ngay 1 2 |3 4 5/6| 7
H& tro gidng khang man 1 2 |3 4 5(/6| 7
Hb trg chuyén doi cay trong khéc 1 |23 4 5/6| 7
H& tro bon/dung cu chira nuéc 1 2 |3 4 5/6| 7
HO tro thiét hai 1 |1 2|3 4 56| 7
Tap huan 1 2 |3 4 5[/6| 7
Xay dung hé thdng canh bao sém 1 | 2 (3] 4 506 7
Tuyén truyén trén bao, ti vi, radio 1 2 |3 4 5(6| 7

B18. Trong twong lai, néu chinh quyén cac cap ap dung céc bién phap sau dé giam
rai ro xém nhap man, gia dinh vui long déanh gia loi igh cua ’céc bién phap nay theo
murc do bang cach chon tir 1 (Rat khéng c6 lgi ich) dén 7 (rat co loi ich)?

Rt

co lgi ich
Loi ich
vira phai

co

RAt
lgi ich

Thiét 1ap va nang cap hé thong dé bién

Chuyén doi tir dé dat sang dé bé tong

Nang cap hé théng cong/ctra sdng

Phuc hoi hé thong rimg ngap man

PRk R khong

NININININ
Wwwwiw
I IR RS
oo o1 o101

Pau tu/nang cap hé thong loc, cung cap nudc
sach

o|lo|o|o|o
EIENIENIENIEN|

H& tro gidng ngan ngay

Hb trg gidng khang man

Hd tro chuyén doi cay trong khéc

H& tro bon/dung cu chira nuéc

Hb tro thiét hai

Tap huan

Xay dung hé théng canh bao sém

RRrRrRR R R e
N NN N[NNI NN
wlw|lw|w|w|w|w|w
EE R N S S NS S
g|alalaa|a|a|o

Tuyén truyén trén bao, ti vi, radio

o|lo|o|olo|ololo
S ENIEN]ENTEN] EN] ENJEN

C. Ngudn thu nhap cia nong h

C1. Vui long liét ké cac ngudn thu nhap ciia gia dinh minh tir cic hoat dong sau
trong nam 2015

204



Nguon thu nhdp | Tong sb6 tién | Téng chi phi | Loi nhuén thu | Ngudn thu nay trong

thu duogc tir cac | cho hoat dong | duoc 3 nam qua thay ddira
hoat dong nay | nay sao?
1) _
@=0-©
(2)

1.000 1.000 1.Tang
dong/nam dong/nam )

2.Giam

3. Khéng doi

Lam rudng

Nubi trong thuy
san

Chan nudi gia
suc, gia cam

Luong tor hoat
dong ngoai lam
rudng, chan
nudi, trong trot

Tién cap dudng

Khac, ghi rd

C2. Gia dinh minh ¢6 nhan tro cép gi trong 3 nim qua khong?

Loai tro cap Gia tri/don vi (1.000 | Pon vi (lan..) | Ai cung cap/tai tro?
dong)

Ho tro ki thuat

H& tro thuc pham

Pau vao cho hoat
dong ndng nghiép

HO6 tro thién tai
nong nghiép

Khac, ghi rd
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C3. Vui long liét ké cac khoan chi ti€u cua gia dinh trong nam 2015:

Loai chi ti€u

Tong — chi | gy oan chi ticu nay thay déi nhu thé nao
tiéu/nam <

trong 3 nam qua?
1.000 dong 1.Ting

2. Giam

3. Khéng doi

Giao duc

Chim soc y té

Thuc pham hang ngay

Quan 40

Chi dau tu stra chirta, nang
cap nha ctra

Gas, dién, nudc...

Khac, ghi ro

C4. Gia dinh minh c6 céc loai do dac sau day khong?

Co6/Khbng Co6/Khbng Co6/Khbng Co6/Khong
May cay May May Tau/ghe
cit bom

nuoc
Xe may Ti vi Tu lanh May giat
May May bién Khac,
tinh/laptop lanh thoai ghi rd

ban/di

dong

D. Sén long chi tra ciia ndng hg cho vigc giam rii ro xam nhap min

K& hoach dé nghi:

Gia sir, hién tai cac nha khoa hoc dang dé nghi dau tu vao cac bién phap
cong trinh d han ché rui ro xam nhap man cho khu vic dong bang Séng
Ctru Long. Tuy nhién, dé thiét Iap can mot ngudn tai chinh doi dao. Néu gia
dinh minh d6ng gbp cho hoat dong nay, no sé gilp thuc hién céc bién phap
cong trinh sau:

Iv)
v)

vi)

Nang cap hé thong dé hién tai thanh dé bé tong

Thiét ap va tai tao ring ngap man dé bao vé dé va nang cao gia tri
sinh théi

Pau tu cac cbng cira song dé ngan man
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Gia st quy giam rai ro xam nhap min nay duoc thiét 1ap va gia dinh minh
dugc moi tham gia dong gép. Quy nay s€ dugc quan Iy boi mot uy ban bao
goém chinh quyén, cac nha tu van trong va ngoai nudc va cac t6 chic phi
chinh phu. Uy ban nay s& quyét dinh dau tu vao hé théng dé bién bang bé
téng va phuc hdi hé thdng rirng ngap min ciing nhu 13 hé thong cong ngin
man & vi tri thich hop & dong bang séng Ciru Long. Cac hoat dong nay s&
gitp cho ndng ho giam thiéu rai ro xam nhap man.

Trudce khi gia dinh minh tra loi cac cau hoi dudi day, xin vui long ghi nhé
cac diéu sau. Thir nhat, chd y t6i ngudn tién cua gia dinh. Gia dinh c6 thé
chi tiéu bao nhiéu cho khoan nay? Thi hai, nhé rang ciing c6 mot vai bién
phap thich tmg khac ma chung t6i chua li¢t ké ¢ trén. Thir ba, vui long nhé
rang cac nghién ctru trugce chi ra rang su lya chon cua ho gia dinh trong thyc
té co thé khac véi su chon lya ma ho di noi. Vi nhitng 1y do do6, khi tra loi
cau hoi, vui long tudng tugng 1a gia dinh that sy s€ dong gop cho quy nay.

D1. Néu c6 dong gop, gia dinh minh nghi cach gi 1a thich hop nhat dé thu

nguon quy nay?
a. Hoa don dién c. Khac, ghi rd

b. Phi ndng nghiép

D2. Gia dinh minh sin long dé dong vao quy nay khdng? Nén nhé rang su
dong gop nay s& lam giam luong tién ma gia dinh c6 thé dung dé chi tiéu
cho cac hang héa va dich vu khac.

0 C6, chuyén qua D4

o Khong, chuyén qua D3

o Khéng biét, vui long cho biét ly do?
D3. Tai sao gia dinh minh khong chiu dong gop cho qu§/ nay?

0 a. T6i khong c6 kha néng chi trd cho quy nay

0 b. T61 khong nghi nang cap dé bién la tét

0 c. T6i khong nghi sé tién nay s& dugc st dung cho viéc nay

o d. Toi nght day 1a trach nhiém cua cac cac co quan hiru quan

o e. T6i nghi cac bién phap khéc sé hiéu qua hon

o f. Toi c6 thé ty &p dung cac bién phap thich tng riéng

o g. Nhitng viéc khéc quan trong hon
D4. Luong tién cao nhat ma gia dinh c6 thé dong gop 1a bao nhiéu?

................................................ 1.000 d6ng/thang

D5. Gia dinh c¢6 tin tuéng rang nhém bién phép nay sé& duoc thyc hién bai
cac co quan hitu quan?
o Co
o Khong
o Khong biét
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D6. Gia dinh minh c6 nghi hang x6m cua gia dinh sé& san sang dong gop cho
quy nay?
o Cé, chuyén qua cau D7
o Khéng, chuyén qua cau D8
o Khong biét, chuyén qua cau D8

D7. Gia dinh minh nghi hang x6m s& san long chi tra bao nhiéu cho qu§y

nay?
............... 1.000 dong/thang
D8. Co/chi/anh/chi nghi hang x6m s& nghi gia dinh minh c6 san long chi
tra cho quy nay khéng?
o C6, chuyén qua cau D9
o Khong
0 Khong biét

D9. Co/chi/anh/chi nghi hang x6m gan nha minh s& nghi gia dinh minh sin
long dong gbp bao nhiéu tien cho quy nay?
............... 1.000 dong/thang

--- Xin chan thanh cam on gia dinh rit nhiéu ---
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Appendix 6. Human Research Ethics approval

THE UNIVERSITY
oADELAIDE

RESEARCH BRANCH

15 June 2016 OFFICE OF RESEARCH ETHICS, COMPLIANCE
AND INTEGRITY
THE UNIVERSITY OF ADELAIDE

LEVEL 4, RUNDLE MALL PLAZA
50 RUNDLE MALL
ADELAIDE SA 5000 AUSTRALIA

TELEPHONE +618 83135137

FACSIMILE ~ +61 88313 3700
Professor M Young EMAIL hrec@adelaide.edu.au
School: The Centre for Global Food and Resources

CRICOS Provider Number 00123M

Dear Professor Young
ETHICS APPROVAL No:  H-2016-123

PROJECT TITLE: Economic analysis of farm households' perception, adaptation
behaviour and attitudes to salinity intrusion risk in the Mekong
River Delta (MRD)

The ethics application for the above project has been reviewed by the Low Risk Human Research Ethics Review
Group (Faculty of Arts and Faculty of the Professions) and is deemed to meet the requirements of the National
Statement on Ethical Conduct in Human Research (2007) involving no more than low risk for research
participants. You are authorised to commence your research on 15 Jun 2016.

Ethics approval is granted for three years and is subject to satisfactory annual reporting. The form titied Annual
Report on Project Status is to be used when reporting annual progress and project completion and can be
downloaded at http://www.adelaide.edu.au/ethics/human/quidelines/reporting. Prior to expiry, ethics approval may
be extended for a further period.

Participants in the study are to be given a copy of the Information Sheet and the signed Consent Form to retain. It
is also a condition of approval that you immediately report anything which might warrant review of ethical
approval including:

o serious or unexpected adverse effects on participants,

o previously unforeseen events which might affect continued ethical acceptability of the project,
o proposed changes to the protocol; and

o the project is discontinued before the expected date of completion.

Please refer to the following ethics approval document for any additional conditions that may apply to this project.

Yours sincerely

PROFESSOR RACHEL A. ANKENY DR JOANNA HOWE

Co-Convenor Co-Convenor

Low Risk Human Research Ethics Review Group Low Risk Human Research Ethics Review Group
(Faculty of Arts and Faculty of the Professions) (Faculty of Arts and Faculty of the Professions)
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THE UNIVERSITY
o ADELAIDE

g 4
RESEARCH BRANCH
OFFICE OF RESEARCH ETHICS, COMPLIANCE

AND INTEGRITY
THE UNIVERSITY OF ADELAIDE

LEVEL 4, RUNDLE MALL PLAZA
50 RUNDLE MALL
ADELAIDE SA 5000 AUSTRALIA

Applicant: Professor M Young TELEPHONE ~ +61 883136137
FACSIMILE  +61 88313 3700

EMAIL hrec@adelalde.edu.au

CRICQS Provider Number 00123M
School: The Centre for Global Food and Resources

Project Title: Economic analysis of farm households' perception,
adaptation behaviour and attitudes to salinity intrusion
risk in the Mekong River Delta (MRD)

The University of Adelaide Human Research Ethics Committee
Low Risk Human Research Ethics Review Group (Faculty of Arts and Faculty of the Professions)

ETHICS APPROVAL No: H-2016-123 App. No.: 0000021669
APPROVED for the period: 15 Jun 2016 to 30 Jun 2019

Thank you for the response dated 9.6.16 to the matters raised. Itis noted this study will be conducted
by Tien Dung Khong, PhD candidate.

PROFESSOR RACHEL A. ANKENY /'}DDR JOANNA HOWE

Co-Convenor Co-Convenor

Low Risk Human Research Ethics Review Group Low Risk Human Research Ethics Review Group
(Faculty of Arts and Faculty of the Professions) (Faculty of Arts and Faculty of the Professions)
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Appendix 7. Participation Information Sheet (English)

THE UNIVERSITY

o ADELAIDE

PARTICIPANT INFORMATION
SHEET

PROJECT TITLE: Economic analysis of farm households’ perception, adaptation
behaviour and attitudes to salinity intrusion risk in the Mekong River Delta
(MRD)

HUMAN RESEARCH ETHICS COMMITTEE APPROVAL NUMBER: H-2016-123
PRINCIPAL INVESTIGATOR: Prof Mike Young
CO-INVESTIGATOR: Dr Adam Loch
Dr Jayanthi Thennakoon
STUDENT RESEARCHER: Tien Dung Khong
STUDENT’S DEGREE: PhD

Dear Participant,

You are invited to take part in the research project described below.
What is the project about?

This research aims to identify how farm households adapt to salinity intrusion and examine their
decision on paying for risk reduction associated with salinity intrusion (e.g. from rising sea levels or
reduced freshwater outflow pressure as a result of diminished upstream flows). The results from this
study will assist policy makers in MRD in development of more effective policies to reduce salinity
intrusion risk.

Who is undertaking the project?

This research will form the basis for the degree of Doctor of Philosophy for Tien Dung Khong at the
University of Adelaide, Australia under the supervision of Prof Mike Young, Dr Adam Loch (Centre for
Global Food and Resources) and Dr Jayanthi Thennakoon (external adjunct supervisor). This PhD
research is made possible under funding provided by AusAID, managed by the Department of Foreign
Affairs and Trade in the form of a scholarship to Tien Dung Khong.

The survey team for this research is trained staff and final year students from the Department of
Agricultural Economics, College of Economics, the Can Tho University, Vietnam with experience in data
collection.

Why am | being invited to participate?

We are conducting research into the effects of salinity intrusion on household’s activities and looking
for household’s adaptation and willingness to pay for this risk reduction. The findings from this survey
aims to contribute to future agricultural policies in the MRD, particularly in Bac Lieu, Ben Tre, Hau
Giang and Kien Giang provinces. As a household from that area you have been randomly selected to
participate in the survey.
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What will | be asked to do?

You will be invited to participate in this survey at your home and your participation is strictly
voluntary. There are no penalties for not participating, and your selection will be on a random basis.
You will be asked questions about your farm activities, any impacts of salinity intrusion on your farm,
your adaptation methods to it and willingness to pay for salinity intrusion risk reduction.

How much time will the project take?
The estimated face to face survey time is about 50-60 minutes. There will be no follow up visits.

Are there any risks associated with participating in this project?

All information will be kept confidential. The only cost to you will be the time it takes to complete this
survey aboutone hour. However, the questionnaire is designed and structured to minimize total survey
time.

What are the benefits of the research project?

The results from this study will assist policy makers in the MRD in their development of more effective
policies to reduce salinity intrusion risk across affected agricultural areas. As a result, it may help
households in this area to successfully adapt to any climate change impacts specific to salinity intrusion
(e.g. reduced water quality, reduced farm land areas, reduced farm income etc.).

Can | withdraw from the project?

Participation in this project is completely voluntary. If you agree to participate, you can withdraw from
the survey at any time. You will not be penalised in any way, nor will that choice to withdraw be used
against you in any way.

What will happen to my information?

Only the project supervisors and research student associated with this research project will have access
to participant data during the collection, recruitment phase and data analysis phase. The results of this
survey will only be reported in aggregate. Further, because the sample size is large we are certain that
your identity and anonymity/confidentiality will be maintained.

The project outcomes will be made publicly accessible through a PhD dissertation and journal articles.
All records and materials will be held by the principal supervisor (Prof Young) at Centre for Global Food
and Resources, Faculty of the Professions, University of Adelaide in Australia in a password protected
computer for at least 5 years, consistent with the Australian Code for the Responsible Conduct of
Research.

A summary of research results will be distributed to local government.

Who do | contact if | have questions about the project?
In Australia:

1. Prof Mike Young, Centre for Global Food and Resources, University of Adelaide
Phone: +61 8 8313 5279 (mike.young@adelaide.edu.au )

2. DrAdam Loch, Centre for Global Food and Resources, University of Adelaide
Phone: +61 8 8313 9131 (adam.loch@adelaide.edu.au )

3. DrJayanthi Thennakoon, Centre for Global Food and Resources, University of Adelaide
Phone: +61 434017673 (jayanthi.thenakoon@adelaide.edu.au )
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In Vietnam:

Mr. Tien Dung Khong, Department of Agricultural Economics, College of Economics, the Can Tho
University

Phone: +84 939 006222 or +84 7103 838831 (ktdung@ctu.edu.vn or tiendung.khong@adelaide.edu.au
)

What if | have a complaint or any concerns?

The study has been approved by the Human Research Ethics Committee at the University of Adelaide
(approval number H-2016-xxx). If you have questions or problems associated with the practical aspects
of your participation in the project, or wish to raise a concern or complaint about the project, then you
should consult Prof Mike Young (in Australia) or Mr Tien Dung Khong (in Vietnam) whose contact details
areincluded above. Alternatively, you can contact the Human Research Ethics Committee’s Secretariat
on phone +61 8 8313 6028 or by email to hrec@adelaide.edu.au or Mr Vo Thanh Danh from Research
Institute for Climate Change — MEKONG, Vietnam on +84918508192 or email: vtdanh@ctu.edu.vn if
you wish to speak with an independent person regarding concerns or a complaint, the University of
Adelaide’s policy on research involving human participants, or your rights as a participant. Any
complaint or concern will be treated in confidence and fully investigated. You will be informed of the
outcome.

If | want to participate, what do | do?

Please read the information in the complaint form, participant information sheet and consent form
carefully. If you accept the conditions defined in these forms, please sign and return consent form to
interviewer — we can provide you with a copy. Then, the face-to-face survey will commence.

Yours sincerely,

Prof Mike Young

Dr Adam Loch

Dr Jayanthi Thennakoon
Mr Tien Dung Khong
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Appendix 8. Participation Information Sheet (Vietnamese)

THE UNIVERSITY

oADELAIDE

BANG THONG TIN PAP VIEN
(PARTICIPANT INFORMATION SHEET)

TEN DE TAI: Phén tich kinh t& vé nhan thirc cia ndng hd, hanh vi irng phé va
thai d6 dai v&i rai ro xam nhap man & dong bang song Ciru Long (PBSCL)
MA SO PHE DUYET CUA HOI PONG VE DAO DU'C TRONG NGHIEN CU'U LIEN
QUAN DEN CON NGU'O1: H-2016-123
NGHIEN CU'U CHINH: Gido sw Mike Young
DONG NGHIEN CU'U: Tién si Adam Loch

Tién siJayanthi Thennakoon
NGHIEN CU'U SINH: Khdng Tién Diing
CAP HOC: Tién sT

Pap vién than mén,
Ong/Ba dugc moi dé tham gia dy én nghién clru dugc mo ta dudi day.
Duw @n nay nghién clru gi?

Dy én nghién clru nay cé muc tiéu xac dinh viéc cac ndng hd thich (rng nhu thé nao daéi véi hién tuong
xam nhap méan va danh gia quyét dinh chi ctia néng hd cho viéc giam thiéu rdi ro cda hién tuong nay
(nhu nudce bién dang hodc khan hiém nudc ngot do anh hudng tir thugng ngudn). Két qua clia nghién
ctru nay s& hd tro cho cac nha lap chinh sach tai DBSCL trong viéc dé xuat va trién khai nhirng chinh
sach c6 hiéu qua trong viéc giam thiéu rdi ro xdm nhap man.

Ai thwe hién nghién ciru nay?

Nghién cru nay thudc chuong trinh nghién ciru sinh cia Ong Khong Tién Diing tai truong Pai hoc
Adelaide, Uc, dudi su hudng dan cla Gido su Mike Young, Tién si Adam Loch (Trung tdm nghién clru
Lwong thyc toan cau), va tién si Jayanthi Thennakoon (hudng dan bén ngoai).

Nghién ciru sinh nay duoc tai trg bdi AusAID, quan ly bdi Bé Thuong Mai va Ngoai giao Uc.

Nhém diéu tra vién cho nghién ctru nay |a cac can bd va sinh vién ndm cudi thudc B6 mén Kinh té€ Néng
nghiép, Khoa Kinh té, truong Dai hoc Can Tho, Viét Nam, nhém nghién ctru nay cé nhiéu kinh nghiém
trong viéc thu thap s6 liéu va da dugc tap huan va dao tao bai ban.

Tai sao téi dwgc me&i phong van?

Chung t6i dang thuc hién du an nghién ciru vé anh hudng clia xam nhap mén dén hoat dong va tim
hiéu hanh vi thich &ng va san long chi tra dé giam thiéu rdi ro. K&t qua clia nghién clru nham gitp
phéat trién chinh sach néng nghiép trong viing DBSCL, cu thé la & cac tinh Bac Liéu, Bén Tre, Hau Giang
va Kién Giang. Vila nong ho cu ngu & cac khu vire nay, nén Ong/Ba da duoc chon ngau nhién dé tham
gia.
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Tai s& dwoce hoi vé nhirng diéu gi?

Ong/Ba sé& dugc moi tham gia tra 161 phéng van tai nha va sy tham gia la tuyét d&i tu nguyén. Khéng
c6 bét ci hinh phat nao néu khong tham gia va 6ng ba duoc chon ngu nhién. Ong/Ba sé duoc hoi
cac théng tin vé hoat ddng néng nghiép, anh hudng clia xam nhap mén lén déng rudng, phuong phap
thich (rng va san long chi tra cho sy gidm thiéu rdiro nay.

Budi phéng van sé kéo dai trong bao lau?
Thoi gian du kién la khoang 50 dén 60 phut. S& chi phong van mét lan duy nhat.

C6 ri ro nao khdng khi tham gia tra |&i phong van?
T4t ca thong tin lién quan sé duoc gilt bi mat. Ong/Ba chi phai b thoi gian khoang 1 gitr dé tra 1o
phéng van. Tuy nhién, bang cau hai da duoc thiét ké dé giam thiéu thoi gian tra |oi.

Loiich tir dw @n nay la gi?

K&t qua clia dur dn nay sé& hd tro cac nha lam chinh sach & DBSCL trong viéc phat trién nhitng chinh sach
¢6 hiéu qua nham gidm thiéu rdi ro xam nhap man vao hoat dong san xuat néng nghiép. Do do, dy &n
c6 thé gitip ndng ho thich ng véi cac anh hudng tir xam nhap mén (bao gém gidm chét lugng nudc,
giam dién tich gieo tréng, giam thu nhap v.v).

T6i c6 thé xin ngirng phong van khéng?

Dép vién trong nghién ctru nay tham gia hoan toan ty nguyén. Néu Ong/Ba dong y tham gia, Ong/Ba
c6 thé dirng bat cir lic nao. Ong/Ba sé khdng bj bat ky anh hudng nao khi mudn dirng hoéc khong tham
gia tra loi.

Céc thdng tin clia téi s& dwoc sir dung nhu thé nao?

Chi céc thanh vién trong dy nay méi dugc quyén ti€p can bd dir liéu trong sudt qud trinh khao sat,
phan tich va cong b két qua. Két qua nghién clru sé chi dwoc trinh bay bang sé tong hgp. Hon nita, vi
50 quan sat 1a rat I¢n nén ching toi dam bao rang kha nang dé xac dinh thong tin ca nhan cha dép vién
la rat kho, do vay cac thong tin ca nhan sé duoc gitr kin.

Két qua cla du an s& dugc codng bo trong luén van tién siva cac bai bao. Tat ca cac tai liéu lién quan sé
duoc gitt bdi Gido su hudng dan chinh (Gido su Young) & trung tam lwong thuc toan cau va tai nguyén,
Khoa chuyén nghiép, Dai hoc Adelaide & Uc trong mét mdy tinh c6 mat khau it nhat 1a 5 ndm, phi hop
véidiéu luat cha nudc Uc vé Nghién ciru Khoa hoc c6 trach nhiém.

Mot ban bao cdo tém tét ciing sé dugc giri dén chinh quyén dia phuong khi hoan tat.

T6i s& lién hé véi ai néu tdi cé thic méac vé dy an nay?
& Uc:

1. Gido su Mike Young, Trung tdm lwong thuc toan cau va tai nguyén, trudng Dai hoc Adelaide
Dién thoai: +61 8 8313 5279 (mike.young@adelaide.edu.au )

2. Tién si Adam Loch, Trung tdm luong thuc toan cau va tai nguyén, trudng Dai hoc Adelaide
Pién thoai: +61 8 8313 9131 (adam.loch@adelaide.edu.au )

3. Tién si Jayanthi Thennakoon, Trung tdm luong thuc toan cau va tai nguyén, trudgng Dai hoc

Adelaide

Dién thoai: +61 434017673 (jayanthi.thenakoon @adelaide.edu.au )
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& Viét Nam:

Ong Khéng Tién Diing, B& mdn Kinh t&é Nong nghiép, Khoa Kinh té&, truong Dai hoc Can Tho
Dién thoai: +84 939 006222 hodac +84 7103 838831

(ktdung@ctu.edu.vn or tiendung.khong@adelaide.edu.au )

Né&u nhuv c6 khi€u nai hodc quan tam tdi sé lién hé véi ai?

Nghién ctru nay da dwoc phé duyét béi Hoi dong vé DPao dirc nghién clru cd lién quan dén con ngudi &
trwong Pai hoc Adelaide (M3 s& phé duyét H-2016-xxx). Néu Ong/Ba cé cau hoi hodc van dé gi lién
quan dén viéc tham gia trd 101 phdng van, hodc mudn cé bat ky quan tdm, khiéu nai nao vé dy an, Ong
/Ba c6 thé théng bao vdi Gido su Mike Young (& Uc) hodc Ong Khdng Tién Diing (& Viét Nam) nhu dia
chi & trén. Mat khac,0Ong/Ba c6 thé lién hé vdi ban thu ky Hoi dong vé Dao dirc nghién ctu lién quan
dén con nguoiqua s6 dién thoai+61 8 8313 6028 hodc email glri t&i hrec@adelaide.edu.au hoédc Ong
V& Thanh Danh thudc Vién nghién ctru Bién d6i khi hau — MEKONG, Viét Nam & s6 +84918508192 hoéc
email: vtdanh@ctu.edu.vn néu Ong/Ba mudn néi chuyén véi mot ngudi doc lap véi du an vé su quan
tdm hodc khi€u nai d6, hodc céc chinh séch cla Trwdong vé cac nghién clru lién quan dén con ngudi
hodc quyén logictia Ong/Ba. Bt cr cau hoi, khidu nai hodc quan tdm clia Ong/Ba s& duoc gilt kin va tim
hiéu kj. Ong/Ba s& duoc thong bao két qua.

N&u t6i mudn tham gia phéng van, tdi sé lam gi?

Vui long doc k§ théng tin trén ban khi€u nai, ban thong tin dép vién, va ban gidy chap thuan. Néu
Ong/Ba dong y v&i cac diéu khoan trén cac ban thong tin d6, vui long ky va gl lai cho phéng van vién.
Sau do, s& bat dau tra loi cau hoi.

Tran trong,

Gido su Mike Young

Tién sTAdam Loch

Tién siJayanthi Thennakoon
Ong Khéng Tién Diing
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Appendix 9. Consent Form (English)

THE UNIVERSITY

o ADELAIDE

Human Research Ethics Committee (HREC)
CONSENT FORM
1. I have read the attached Information Sheet and agree to take part in the following research
project:

Title: Economic analysis of farm households’ perception, adaptation behaviour and
! attitudes to salinity intrusion risk in the Mekong River Delta (MRD)

Ethics Approval

Number: H-2016-123

2. I have had the project, so far as it affects me, fully explained to my satisfaction by the research
worker. My consent is given freely.

3. | have been given the opportunity to have a member of my family or a friend present while the
project was explained to me.

4. Although | understand the purpose of the research project it has also been explained that
involvement may not be of any benefit to me.

5. | have been informed that, while information gained during the study may be published, | will not
be identified and my personal results will not be divulged.

6. | understand that | am free to withdraw from the project at any time.

7. 1 am aware that | should keep a copy of this Consent Form, when completed, and the attached
Information Sheet.

Participant to complete:

Name: Signature: Date:

Researcher/Witness to complete:

| have described the nature of the research to
(print name of participant)

and in my opinion she/he understood the explanation.

Signature: Position: Date:

2013_consent_form_for_ participation_non_medicalhealth_research_only.docx

218



Appendix 10. Consent Form (Vietnamese)

THE UNIVERSITY

o ADELAIDE

Héi Bdng Pao Birc nghién ciru vé con ngwoi (HREC)
PHIEU CHAP THUAN

1. Téi da doc bang théng tin dap vién va déng y tham gia vao du an nghién clru sau day:

Ten: Phan tich kinh té vé nhén thirc ciia néng hé, hanh vi ieng phé va thai d6 doi
d v&i rai ro xam nhap mén & dong bang séng Citru Long (DBSCL)
Ma sé duyét cia

Hoi déng H-2016-123

2. T6i da dwoc giai thich day du va hai long vé cac thong tin vé du an va cac anh hwéng cé thé co

dén toi, toi chap thuan tham gia dw an mot cach tw nguyén.

3. Téi da duoc tao didu kién dé co sw hién dién ctia thanh vién trong gia dinh hoac mét ngwéi ban
tai thoi diém théng tin dw an dwoc cung cap.

4. Mac du téi dwoc gidi thich muc dich clia dw an, nhuwng téi cling dwoc thong bao rang tham gia
vao duw an co thé khéng mang lai cho téi bat ky loi ich gi.

5. Toi da duoc thong bao rang, théng tin thu thap béi nghién ciu nay co thé duoc xuét ban,
nhwng théng tin ca nhan cua toi sé khéng dwoc tiét 16

6. Toi hiéu rang téi co thé rat khéi dy an bat ky lic nao.

o

T6i biét réng toi nén gitr mot ban photo clia phiéu chap nhan nay, sau khi hoan thanh va dinh
kém vao bang thong tin dap vién.

Hoan thanh bé&i dap vién:

Tén: Chir ky: Ngay:

Hoan thanh b&i Nghién ciru vién/ngwei chivng kién:

T6i da moé ta ban chéat clia nghién clru nay cho

(tén cua dép vién)
Va theo t6i, ba dy/éng &y da hiéu ré néi dung.

Ky tén: Chtre vu: Ngay:

2013 _consent_form_for_ participation_non_medicalhealth_research_only.docx
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Appendix 11. Respondent rate (n=146) of perceived salinity

intrusion impacts on farm households and regional issues (percent)

Dimensions Scale (from 1-no effect
to 7-extreme effect
1 2 3 4 5 6 7
Households  Income 0 479 1096 19.86 26.03 15.75 22.60
issues Housing value 6233 1164 6.85 959 479 479 0
Farm land value 36.99 15.07 13.70 11.64 822 753 6.85
Agriculture output and 205 1575 1370 1849 18.49 13.01 18.49
productivity
Water supply for 759 897 11.03 2207 1931 13.10 17.39
agricultural activities
Water supply for daily lives  32.19 2123 753 6.16 1164 1370 7.53
Physical health 3219 2329 1301 822 1644 548 1.37
Mental health (worrying) 8.22 1301 11.64 2397 1575 10.27 17.12
Households’ habitation 30.99 1197 2183 1831 563 7.04 4.23
environment
Regional Regional food security 2329 16.44 1575 2123 1164 890 274
issues Regional economic 13.19 11.81 20.14 1944 19.44 1250 3.47
Regional habitation 2466 18.49 13.01 2055 1438 411 479

environment
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Appendix 12. Respondent rate (n=441) of expected salinity
intrusion impacts on farm households’ and regions over the next 3

years (percent)

Dimensions Scale (from 1-no effect to 7-extreme effect)
1 2 3 4 5 6 7
Households  Income 045 227 476 544 544 1338 68.25
issues Housing value 1519 476 1224 2336 975 2744 7.26
Farm land value 6.80 4.08 385 1179 952 1293 51.02
Agriculture output and 0 204 272 499 771 2517 57.37
productivity
Water supply for 0 045 794 567 952 2993 46.49

agricultural activities
Water supply for daily lives 6.36 6.36 3.64 17,50 13.86 32.27 20.00

Physical health 726 839 998 2880 19.73 19.73 6.12
Mental health (worrying) 091 272 454 1451 1837 30.39 2857
Households’ habitation 6.58 227 794 3515 1814 2426 567
environment
Regional Regional food security 567 340 454 16.78 1542 38.32 15.87
issues Regional economic 340 317 7.94 1451 1383 29.48 27.66
Regional habitation 6.80 431 862 2018 19.27 31.07 9.75

environment
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Appendix 13. Respondent rate (n=441) of causes of salinity

intrusion, as perceived by farm households (percent)

Causes of salinity intrusion Scale (from 1-less important to 4-most
important)
1 2 3 4
Sea level rises 11.79 20.18 34.01 34.01
River flow changes (upstream development) 26.08 26.53 29.48 17.91
Droughts 11.56 28.12 29.71 30.61
Increase in water demand in the MRD 50.79 24.26 7.03 17.91
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Appendix 14. Respondent rate (n=146) of the effectiveness of

salinity adaptation strategies adopted by farm households (per

cent*d)
Dimensions Scale (from 1-very ineffective to 7-very effective)
1 2 3 4 5 6 7
Group 1. Changing planting time 205 137 411 28.08 1575 1370 17.81
NorT— _ Using short-term varieties 753 685 890 1849 1438 890 5.8
engineering .
adaptation Re-planting 548 479 1233 1164 11.64 0 411
measures Changing to salt-tolerant 137 342 6.16 1096 274 19.18 10.96
varieties
Changing the fertilizer 6.85 342 1164 17.12 411 1438 411
schedule
Changing fertilizer use 959 548 1233 1370 1438 10.27 6.85
Changing the chemical 890 6.16 753 13.01 13.01 890 479
schedule
Changing chemical use 822 1301 753 2123 10.27 1027 6.85
Changing the irrigation 417 556 972 1458 13.89 9.72 2361
schedule
Group 2. Heightening, maintaining 0 284 355 780 1206 14.18 11.35
Engineering individual dikes
adaptation  predging canals on farms 0 862 172 862 7.76 2328 27.59
MEBSUTES  Building/repairing wells 777 680 1748 1553 874 388 8.74
Group 3. Increased water storage in 417 208 833 938 17.71 19.79 11.46
Hydro dams, ponds
management  ncreased water filtering 9.41 0 1412 1059 1529 1294 588
adaptation - A s oling water saving 408 408 2041 1327 1531 7.4 9.8
Mmeasures techniques
Buying water from bordered  17.72 16.46  8.86 10.13 0 6.33 0
areas
Group 4. Getting information from 164 328 820 1885 1311 2131 29.51

Other local authorities

4 The aggregate percentage in some is less than 100 per cent since several households have not
applied adaptation measures/strategies

4% Hydro management adaptation strategies may also relate to drought risk, however, based on
farm households’ experience and local government officials’ knowledge, they can be treated as
salinity intrusion adaptation measures in MRD

223



Dimensions Scale (from 1-very ineffective to 7-very effective)

1 2 3 4 5 6 7

adaptation Getting information from 154 385 7.69 2538 13.08 2462 20.77
measures TV, or radio about warning

information

Human insurance (for injury 263 2237 1316 789 1316 789 526

and illness)

Agricultural insurance 0 0 0 0 0 0

Changing from rice to 30.56 16.67 6.94 833 278 278

aquaculture

Changing from rice to 10.34 1724 1149 920 575 1494 9.20

livestock

Participate in off-farm 2235 2353 1176 941 235 588 235

activities

Migrate to other places 0 270 0 0 0 0 4.05
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Appendix 15. Respondent rate (n=441) of intended future salinity

adaptation strategies (percent)

Dimensions Scale (from 1-strongly disagree to 7-strongly agree)
1 2 3 4 5 6 7
Group 1. Changing planting time 227 136 3.85 3333 2472 1156 22.90
NorT— _ Using short-term varieties 522 317 4.08 3719 2540 10.20 14.74
eNGINEENING  pe-planting 1542 658 771 5215 1224 317 272
adaptation
measures Changing to salt-tolerant 272 181 227 1474 1134 13.83 53.29
varieties
Changing the fertilizer 703 385 612 2041 2585 26.76 9.98
schedule
Changing fertilizer use 454 431 317 2132 2744 3039 8.84
Changing the chemical 771 317 4.08 2018 36.05 2041 8.39
schedule
Changing chemical use 3.85 408 340 2404 3129 2290 1043
Changing the irrigation 523 205 386 1750 1750 33.86 20.00
schedule
Group 2. Heightening, maintaining 1066 544 454 1111 930 884 50.11
Engineering  the individual dikes
adaptation  predging canals on farms 884 476 454 1156 7.48 12.47 50.34
measure Building/repairing wells 1270 930 658 2268 998 20.18 1859
Group 3. Increased water storage in 16.10 11.34 499 2494 2177 1156 9.30
Hydro dams, ponds
management  |ncreased filtering of water ~ 9.98  4.08  3.63 13.38 10.88 2154 36.51
adaptation Appling water saving 794 317 476 930 8.62 3855 27.66
measures techniques
Buying water from bordered 3750 8.18 523 3659 659 227 3.64
areas
Group 4. Getting information from 340 181 4.08 1247 998 31.75 36.51
Other local authorities
adaptation  Getting information from 159 1.81 317 1179 11.79 29.48 40.36
measures TV, radio about warning
information
Human insurance (for injury  12.24 454 1224 3583 1837 7.26 9.52
and illness)
Agricultural insurance 1542 1043 839 2177 816 11.34 24.49
Changing from rice to 2455 1227 1455 1523 2091 10.68 1.82

aquaculture
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Dimensions

Scale (from 1-strongly disagree to 7-strongly agree)

1 2 3 4 5 6 7

Changing from rice to
livestock

Participating in off-farm
activities
Migrate to other places

1497 884 1156 1837 13.61 2744 522

1474 13,61 1270 4444 590 295 5.67

53.06 6.58 499 2925 181 159 272
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Appendix 16. Respondent rate (n=146) of the effectiveness of

adaptation measures implemented by local authorities to deal with

salinity intrusion (per cent)

Dimensions Scale (from 1-very ineffective to 7-very effective)

1 2 3 4 5 6 7
Training 274 342 753 1233 1781 959 6.85
Damage subsidy 0 137 137 1233 1027 753 411
Implementation of early warning systems 0 274 205 1370 822 1096 13.70
Propaganda programs on TV, radio and 137 137 479 2192 2740 548 19.18

newspapers
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Appendix 17. Respondent rate (n=441) of farm households’

preferences for future public strategies (per cent)

Dimensions

Scale (from 1-strongly disagree to 7-strongly agree)

1 2 3 4 5 6 7
Implementation and heightening of the 249 181 340 1134 1179 8.84 60.32
current sea dike system
Converting to concrete sea dikes 181 408 385 1451 1542 3175 2857
Implementation and heightening of 045 227 385 1247 1655 3243 31.97
sluice/river mouth gates
Mangrove forest reforestation 408 272 567 1293 1293 29.25 32.43
Implementation and upgrading fresh 068 113 544 748 1519 16.10 53.97
water supply systems
Supporting short-term varieties of crops 181 476 385 2041 2766 17.69 23.81
Supporting salt-tolerant varieties of crops 045 295 045 794 544 19.73 63.04
Supporting changing crops 1156 6.35 590 1565 19.95 2517 1542
Supporting water storage 113 544 431 1565 1542 26.76 31.29
tanks/containers
Training 091 204 181 952 1247 26,53 46.71
Damage subsidies 045 340 431 975 9.07 2381 49.21
Implementation of early warning systems ~ 0.68 113 431 975 7.71 2517 51.25
Propaganda programs on TV, radio and 0 136 408 1406 8.16 2449 47.85

newspapers
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Appendix 18. Histogram of adaptation strategies choices (y(co ap
dung) indicates the number of adaptation strategies has been

applied by farm households)

AN 4

o T T T T
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y(co ap dung)
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Appendix 19. Correlation matrix of determinants of WTP for
salinity intrusion

bidl
gendernamO~1
hocvan
kinhnghiem
hhmem
incomenam

location
1.0000

.0000

.0114

L0277

.0114

.0805

.0593

.0057

bidl gender~1

hocvan kinhng~m

.0000
L1126
.1990
.0789
.1612

.0490

.0000

.2435

.0218

.0674

.0834

hhmem income~m location

.0000

.0251

L1271

.0014

1.0000

0.1355

0.0124

1.0000

-0.0071
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Appendix 20. Mean WTP (US$) estimates of the different Groups
by non-parametric method

Own WTP Neighbour WTP  Reflected-Self WTP
Group 1 2.58 2.02 2.2
(VND 58,561) (VND 45,890) (VND 50,000)

(95% confidence

intervals)

(US$2.07-3.08)

(US$1.51-2.52)

(US$1.70-2.69)

Group 2

(95% confidence

intervals)

1.99
(VND 45,172)

(US$1.48-2.49)

1.59
(VND 36,206)

(US$1.08-2.09)

1.59
(VND 36,207)

(US$1.08-2.09)

Group 3

(95% confidence

intervals)

132
(VND 30,000)

(US$0.81-1.82)

0.91
(VND 20,667)

(US$0.40-1.41)

0.79
(VND 18,000)

(US$0.29-1.29)
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Appendix 21. Mean WTP (US$) estimates by parametric method
Own WTP Neighbour WTP Reflected-Self

WTP

Mean WTP 5.44 4.42 4.55
(VND 123,591)  (VND 100,309)  (VND 103,284)

(95% confidence (US$5.15-5.73) (US$4.13-4.71) (US$4.26-4.84)

intervals)
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Appendix 22.

Tests for Sample Unit Nonresponse Bias (n=441)

Variable Respondents Respondents (No  Test Statistic

(Yes) and Do not

know)

Mean std Mean std
Age 47.50 0.58 47.27 0.79 t=0.2404"
Education 2.19 0.074 2.18 0.078 t=0.1405"
Household 4.29 0.076 4.27 0.099 t=0.1517"

members

Gender 0.177 0.023 0.16 0.027 t=0.3489"™
Experience 24.21 0.670 22.24 0.816 t=0.1.8629"

Notes: *: statistically significant at 10% levels; ns: not statistically signigicant

233



Appendix 23. Coefficients and Marginal effects (dy/dx) of MRD
farm household WTP for salinity intrusion programs, Protest “3

and 4” removed

Dependent variable: WTP (1=Yes, 0=No/Do not Model 1
know) own
Independent Variables Coefficient ME (dy/dx)
Bid value -0.0192"  -0.0045™
(0.0023) (0.00054)
Household head’s gender -0.3327 -0.0797
(0.3792) (0.0309)
Household head’s education -0.0299 -0.0070
(0.1319) (0.0309)
Household head’s farming experience -0.0386™"  -0.0091""
(0.0141) (0.0033)
Farm household size 0.0523 0.0122
(0.1127) (0.0264)
Farm household income 6.17e-06""  1.45e-06""
(1.67e-06)  (0.0000)
Farm location 0.2895 0.0673™
(0.2902) (0.06688)
Constant 3.1487 -
(0.7846)
Log-Likelihood -152.22266
Pseudo R-square 0.2787
Prob>chi2 0.0000
N (sample size) 311

Notes: *** ** and * is statistically significant at 1%, 5% and 10% levels,

respectively. The standard deviation in parentheses. Marginal effects of

Logit model are not available for the constant term.
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Appendix 24. Khong, T.D., Young, M.D., Loch, A., Thennakoon, J.,
2018. Mekong River Delta farm-household willingness to pay for
salinity intrusion risk reduction. Agricultural Water Management

200, 80-89.
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