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Abstract

Over the past decades, Laos has experienced an increase in household energy
consumption due to population growth and economic expansion. As the country
continues to develop, the demand for energy is expected to grow, presenting a
significant challenge for Laos in achieving its target of carbon neutrality by 2050. To
achieve a transition towards a low-carbon future, increasing the uptake of energy
efficiency and conservation in the home is considered to be a key strategy. However,
there is a lack of in-depth research on the factors that motivate households in Laos to
engage in energy conservation behaviour. Understanding the key determinants of
people’s willingness to engage in energy-saving behaviour is vital in informing future

policy interventions that aim to encourage households to reduce their energy use.

People’s willingness to engage in household energy-saving behaviours can be
associated with many factors. Using the Value-Belief-Norm theory (Stern, 2000) as a
theoretical framework, this study examined two broad factors that have been
recognised in the literature as important in explaining energy conservation behaviour:
socio-demographic (such as age, gender, level of education and household
characteristics) and psychological factors (such as values, environmental beliefs, and
personal norms). The study further explored the role of these factors in predicting the

willingness for households to adopt energy conservation behaviour.

A sample of 304 residents in Laos took part in a survey. The results of the quantitative
analysis indicated that psychological factors, especially personal norms, awareness
of consequences and self-transcendence values, play a significant role in predicting
people’s willingness to engage in energy-saving behaviour. While a correlation
between socio-demographic factors and the willingness to adopt energy-saving
behaviour was observed, these factors were not found to be significant in predicting
behavioural intentions when the other variables were controlled for in a regression
analysis. The findings of this study then, provide useful insights for policy development,
particularly in the design of interventions to promote behaviour change related to

energy efficiency and conservation.
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Chapter 1: Introduction

1.1 Preamble

Energy plays a significant role in the functioning of the contemporary lifestyle as it is
essential for nearly all daily activities. People use energy directly through the use of
gas, fuel, and electricity, or indirectly through the energy that is embedded in the
production, transportation, and disposal of products, such as food and clothing
(Abrahamse & Steg, 2009). Despite efforts to promote renewable energy sources,
fossil fuels such as coal and oil remain the primary energy source worldwide (IEA,
2021a). The burning of fossil fuels is a major contributor to the rising levels of
greenhouse gases, especially carbon dioxide, in the atmosphere (IPCC, 2014).
Current demand for energy has caused a rise in global energy consumption, which
has resulted in a number of negative environmental impacts, including climate change,
air pollution and natural resources depletion (GEA, 2012). Thus, a shift in the way
energy is generated and used is crucial in reducing human impacts on the environment,
for example through transitioning from the use of fossil fuels to renewable energy

sources, and improving energy efficiency (IPCC, 2014).

Energy efficiency has been identified as a key strategy to address the growing demand
for energy consumption (GEA, 2012; IEA, 2021b; IPCC, 2014). Energy efficiency
generally refers to “using less energy to produce the same amount of services or useful
output” (Patterson, 1996, p. 377). This can be achieved by using advanced
technologies that are designed to be more energy efficient. For example, by replacing
compact fluorescent light bulbs (CFL) with light-emitting diode bulbs (LED) or
upgrading to energy-efficient appliances such as refrigerators and air conditioners,
less energy is consumed while providing the same level of comfort and functionality.
Using energy more efficiently decreases the demand for energy, which in turn creates

greater flexibility in the production and distribution of energy (GEA, 2012).

1.2 Household Energy Use

The residential sector plays a significant role in global energy consumption and
greenhouse gas emissions. The residential sector is responsible for the third-highest
consumption of energy globally, accounting for 27% of the total energy consumed

(Nejat et al., 2015). Furthermore, the residential sector accounts for 17% of total



carbon dioxide emissions, making this sector a significant contributor to climate
change impacts (Nejat et al., 2015). Thus, increasing energy efficiency in the
residential sector has been identified as a crucial area of focus in efforts to mitigate
the effects of climate change (GEA, 2012; IEA, 2021b; IPCC 2014). In this research,
household energy use refers to electricity used for household appliances, space
cooling and lighting (IEA, 2018). Energy use for household transportation and energy
embedded in food, packaging and clothing are not included in this definition of

household energy use.

The rise in household energy consumption is driven by a number of factors, including
demographics, economics, culture, and technology (Vlek, 2000). Technological
advancements, for example, have led to an expanding and diverse range of electrical
appliances being available to households. Although appliances have been designed
to consume less energy over time, the growing trend of owning and utilising more
electronic devices has counteracted these initial savings (IEA, 2022). The increased
consumption of material goods, as a result of modern human activities, has placed

pressure on the efforts to reduce carbon emissions and achieve sustainability.

Government policies can play a key role to promote energy efficiency and
conservation at the household level by encouraging people to change their energy
consumption behaviours (Steg, 2008). Various campaigns aimed at raising awareness
of household energy use and promoting behavioural change have been implemented
in many countries in order to motivate residents to adopt energy conservation
measures (IEA, 2022). These campaigns have targeted different types of energy
conservation behaviours, such as encouraging the use of energy-efficient appliances,

reducing the use of air-conditioning, and reducing shower times.

In Laos, despite the target of achieving national energy savings of 10% by 2025, the
country has not yet established a comprehensive policy to promote energy efficiency
and conservation (ADB, 2019; IEA, 2022). In view of this, this thesis aims to explore
and examine the key determinants of energy conservation behaviours of households
in Laos. This study will investigate what factors motivate people’s willingness to save
energy at home, providing a unique opportunity to gain insights for the future

development of energy-saving intervention campaigns in Laos.



1.3. Energy Consumption in Laos

The Lao People’s Democratic Republic, commonly known as Laos, is a country
located in Southeast Asia. It has a total land area of 236,800 square kilometres and is
divided into 18 provinces with Vientiane as the capital (Ministry of Energy and Mines,
2020). The country is known for its mountainous terrain and the Mekong River, which
runs through much of its border with Thailand. Laos also shares borders with Vietnam,
Cambodia, Myanmar, and China. The population of Laos is relatively small compared
to other Southeast Asian countries. As of 2021, its population was reported to be

around 7 million people (Lao Statistics Bureau, 2022).

Figure 1.1 Map of Laos Displaying the Route of Mekong River

Source: Olson & Morton (2018)



Since the country began the implementation of a free market economic policy in 1986
that opened the door for global trade, Laos has experienced significant economic
growth in the form of foreign trade, investments, and cooperation with regional and
global economies all of which has reduced poverty in the nation (Ministry of Energy
and Mines, 2020). This economic reform policy involved reducing trade barriers and
encouraging foreign investment in various sectors such as agriculture, mining and
manufacturing (Hatthachan, 2012). Nonetheless, Laos is still considered to be a low-
income country, with a gross domestic product (GDP) per capita of USD2,595 in 2021
(Lao Statistics Bureau, 2022). Recently, the economy of Laos has been gradually
transitioning from agricultural activities towards more diversified industries, including
services and manufacturing. As this new economy grows however, the demand for
energy also increases. The demand for energy in Laos is largely driven by industrial
and residential sectors. Energy consumption in the residential sector grew at a rate of
9.8% from 2010 to 2017, accounting for 37% of total consumption (ADB, 2019). Figure

1.1 below shows the country’s energy consumption by different sectors.

Figure 1.2 Energy Consumption in Laos by Sector from 2010 to 2017
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The geographical and hydrological characteristics of Laos provide a significant
opportunity for hydropower development on the Mekong River. In fact, nearly 100% of
the national electricity production is generated by hydropower (Geheb & Suhardiman,
2019). The development of hydropower has also contributed to the economy of Laos
through its export to neighbouring countries such as Thailand and Vietnam (ADB,
2019). However, whilst hydropower is argued to be a renewable, ‘clean’ and ‘green’
source of energy, the construction of hydroelectric dams has caused severe social
and environmental impacts. Thus, even though electricity generation in Laos is
sourced from renewables, it is still crucial for people to reduce their electricity
consumption. The construction of dams on the Mekong River and its tributaries has
resulted in displacement of local communities, loss of traditional livelihoods, and
impacts on fish migration and aquatic biodiversity (Sivongxay et al., 2017;
Soukhaphon et al., 2021). To illustrate, the construction of the Don Sahong dam in
Southern Laos has disrupted fish migration routes due to its location at a crucial
migration channel (Soukhaphon et al., 2021). Since its construction, the dam has
caused a significant impact on livelihoods as locals, who rely on fish for their main

source of food, have experienced decline in fish catches.

What is more, energy demand is expected to increase gradually as the country
continues to develop to meet its target of graduating from its current status as being a
‘least-developed’ country by 2026 (Ministry of Planning and Investment, 2021). It is
predicted that the total energy consumption in Laos will experience an annual growth
rate of 4.7% from now until 2040 (Ministry of Energy and Mines, 2020). This projected
increase in energy demand presents a significant challenge for Laos, as the country
also aims to reduce energy consumption by 10% for the period through 2025 (IEA,
2022a).

Energy efficiency and conservation are considered to be important policies for
reducing energy consumption and achieve the national energy savings target (ADB,
2019). In line with this objective, the government of Laos has set a target to achieve
carbon neutrality by 2050 (IEA, 2022b). Laos is in the early stages of developing and
implementing national strategies for energy efficiency and conservation. A department
dedicated to promoting energy efficiency and conservation was recently established
and assigned the responsibility of advancing energy efficiency and conservation

initiatives in the country (Ministry of Energy and Mines, 2022). Despite the progress
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made in the institutional establishment, there remains a significant amount of work that
needs to be done in order to effectively promote and implement these policies
throughout the country. Such a situation presents a unique opportunity for this
research to investigate the factors that encourage people’s willingness to conserve

energy.

1.4 Research Aims and Questions

The overarching aim of this research is to identify and explore the key determinants of
people’s willingness to engage in energy conservation behaviour in Laos. The reason
Laos was chosen as the study location is the lack of literature regarding on what
motivates people to reduce household energy consumption in the context of low-
income countries in Southeast Asia. This study then aims to investigate the
relationships between psychological and socio-demographic factors in shaping
people’s willingness to engage in energy-saving behaviour in Laos. As Laos is
currently at an early stage of developing its energy efficiency and conservation
strategy, the findings of this study will provide useful insights for future policy

interventions.

A quantitative method is utilised to answer the research questions as outlined in
Table 1.1 below.

Table 1.1 Research Questions

Research Questions

Research question 1: How are values, environmental beliefs, and personal norms
associated with the willingness to adopt energy-saving behaviour in Laos?
Research question 2: How are socio-demographic characteristics associated with
the willingness to adopt energy conservation behaviour in Laos?

Research question 3: What role do psychological and socio-demographic factors
play in influencing household energy conservation in Laos, both in efficiency and

curtailment behaviour?



1.6 Thesis Preview

The following table provides a brief description of the structure and contents of each

chapter of this thesis.

Table 1.2 Thesis Chapter Summaries

Chapter

Summary

2. Factors related to
energy conservation

behaviour

This chapter first discusses two types of energy
conservation behaviours. A review of relevant literature is
later presented in order to explore the relationships
between socio-demographic and psychological factors

and household energy conservation behaviour.

3. Theoretical
framework: values,
beliefs, personal

norms

This chapter examines past studies that have used
psychological theories to examine the relationship
between energy conservation behaviour and willingness,
as well as the underlying psychological factors such as
values, environmental concern, beliefs, and norms.
Based on the theoretical approach of this project,
hypotheses are posed for each research question to

establish a clear direction for this study.

4. Methodology

This chapter provides a comprehensive overview of the
research process, including the research design, the
development of the survey and the measures included in
the questionnaire. Chapter four also includes information
on the survey participants and the statistical methods

used in the study.

5. Results

The results chapter presents the findings in order of the
research questions. Each result section provides a
detailed explanation of the statistical analysis, including

addressing the assumptions of each test, and presents




the results for the three questions posed. The concluding
remarks summarise the extent to which each hypothesis

is supported by the findings.

6. Discussion

The discussion chapter synthesises the literature review
and the findings of this study to examine the wider
implications of the results. The limitations of the study are
discussed, followed by suggestions for future research.
The conclusion of the chapter provides recommendations

for policy based on the findings of this study.

7. Conclusion

The conclusion chapter restates the purpose of this
study, provides a summary of key findings of this thesis,
and highlights its contributions towards future studies in

energy conservation.

References Complete reference of all sources presented in APA 7th
style

Appendix A Ethical approval letter

Appendix B The survey questionnaire used in the research including

participants information sheet in English and Lao




Chapter 2: Factors Related to Energy Conservation Behaviour

2.1 Introduction

There is great potential for households to contribute to energy conservation by
encouraging residents to engage in energy-saving behaviour. Increasing energy
efficiency and energy conservation in the residential sector is considered to be a key
strategy to reduce greenhouse gas emissions in several European countries (Trotta
et al., 2018). Current efforts to reduce energy consumption have been primarily
focused on improving efficiency, especially by encouraging the uptake of efficient
technologies (IEA, 2022). Improving efficiency means using technology and practices
that require less energy to achieve the same or better results. For example, using LED
light bulbs instead of traditional incandescent bulbs can significantly reduce energy
consumption while still providing the same amount of light. On the other hand, a
growing number of studies have suggested that the adoption of curtailment behaviour
is also important because it requires no or low monetary investments and is accessible
to all households. This can include simple actions such as turning off lights when

leaving a room or reducing thermostat settings.

Since households play an important role in contributing to energy conservation, it is
necessary to identify the key factors that encourage people to engage in energy-
saving behaviour. There are many factors that correlate with people’s willingness to
adopt energy conservation behaviour. Research findings indicate that this willingness
is particularly driven by socio-demographic and psychological factors (Abrahamse &
Steg, 2009). As discussed in the previous chapter, there is a relative lack of research
investigating the key determinants of people’s willingness to adopt energy
conservation behaviour in the context of Southeast Asian countries such as Laos.
Therefore, this research focuses on understanding the key determinants of energy
conservation in Laos and in doing so, this research will contribute to filling this
knowledge gap. Firstly however, a broader discussion on the types of energy

conservation behaviour will help contextualize this research.



2.2 Efficiency and Curtailment Behaviour

It is believed that households can reduce energy consumption by adopting two types
of behaviours: efficiency and curtailment behaviours (Dietz et al., 2009; Gardner &
Stern, 2008). Improving efficiency actions in residential energy use is considered to
be a key strategy to reduce energy consumption (Reyna & Chester, 2017). The
adoption of efficiency behaviours is typically a one-time change, but it also requires a
high monetary investment (Gardner & Stern, 2008). Examples of these behaviours
include purchasing energy-efficient appliances or installing home insulation (Karlin et
al., 2014). Curtailment behaviours, on the other hand, involve no or low-cost actions,
but they need to be done frequently in order to achieve energy savings (Abrahamse,
2019). Such behaviours include reducing the use of air conditioners or unplugging
electrical appliances when not in use. While the adoption of curtailment behaviours
usually requires no financial investments, it can involve the loss of comfort and
amenities (Abrahamse, 2019; Karlin et al., 2014).

Several scholars have argued that efficiency behaviours are more effective in
achieving energy savings than curtailment behaviours. A study by Gardner and Stern
(2008) has compared how much energy can be saved by performing efficiency and
curtailment actions for households in the United States. Their results revealed that
efficiency behaviours can generally save more energy and are more effective in
reducing emissions than curtailment behaviours. For example, the study shows that
using compact fluorescent bulbs can produce electricity savings of up to 4% but
turning off lights all night can only save electricity by 0.5% (Gardner & Stern, 2008). In
addition, several government-funded programmes aim to increase energy savings by
promoting the uptake of energy efficiency, such as subsidies for energy efficient
appliances. Policy interventions such as financial subsidies are largely introduced
because they are less complex to implement than behavioural change campaigns and
offer effective results (IEA, 2021b). By providing tangible incentives for adopting
sustainable practices, such as tax credits or rebates for energy-efficient appliances,
financial subsidies can encourage individuals and organizations to adopt pro-
environmental behaviours without requiring significant changes to existing
infrastructure or systems. For example, the national residential lighting program in the

Philippines provided free installation of compact fluorescent lights (CFL) for
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households nationwide (ADB, 2015). By 2013, nine million CFLs were distributed, and
the national energy consumption was reduced by 236 gigawatt per hour (Gwh).

Other scholars, however, have argued that the adoption of efficiency behaviours does
not always result in the amount of energy savings that economic models would predict.
An energy-efficient appliance, for instance, can still consume a lot of energy when
people use it more frequently compared with their regular appliance. This occurrence
is called a rebound effect, where energy efficiency gains are not as high as anticipated
when energy-saving products are not used in an efficient manner (Schleich &
Dutschke, 2014). Schleich and Ditschke (2014) studied German households and
found that replacing regular light bulbs (incandescent lamps) with LEDs or CFLs
resulted in a rebound effect of 6%, primarily due to extended use times and higher
luminance levels. Therefore, while technological innovations are important to reduce

the use of energy, it is also crucial to take people’s behaviour into consideration.

In order to understand energy conservation behaviour, a more detailed discussion its
determining factors is required. The following section discusses previous research
exploring the relationships between socio-demographic and psychological factors and

household energy conservation behaviour.

2.3 Socio-Demographic Factors

Research on household energy use and energy-saving behaviour has found that
several types of factors can influence energy-usage behaviour. Household energy use
appears to be positively associated with socio-demographic factors, in particular the
level of income and household size (Abrahamse & Steg, 2009; 2011; Gatersleben et
al., 2002). Households with higher income and more members tend to consume more
energy. Thus, this suggests that socio-demographic factors may create opportunities

or barriers for energy use (Abrahamse & Steg, 2011).

Evidence in the literature indicates that there is a positive correlation between socio-
demographic factors and energy conservation behaviour. Socio-demographic
characteristics such as age, income, level of education and household structure are
considered to be important factors. For instance, Yue and colleagues (2013)
investigated the determinants of energy-saving behaviour intentions among Chinese

households. The study examined different influencing factors, which include socio-
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demographics, awareness of energy conservation, ability to change behaviour, and
contextual factors. The results were based on an online survey that was distributed
to 638 households. According to the findings, socio-demographic characteristics such
as age, gender, income level, household structure, and educational background

significantly influenced energy-saving behaviour.

Seniority was found to be positively related to energy-saving behaviour, as older
residents (especially retired people) were more willing to reduce energy use at home
(Wang et al., 2011; Yue et al., 2013). Yue and colleagues (2013) argued that one
possible reason for the positive relationship between seniority and energy-saving
behaviour is because older people may be more aware of life’s challenges and
budgetary constraints, giving them more motivation to adopt energy-saving behaviour.
Specifically in the context of China, where the ‘Great Chinese Famine’ from 1959 to
1961 affected millions of people, Yue et al. (2013) suspected that many older
individuals may have developed a greater appreciation for saving. In contrast, Yue
and colleagues (2013) found that older residents were found to be less willing to adopt
energy-efficiency behaviour, such as investing in energy-efficient products, when
compared to younger residents.

Regarding income level, Yue et al. (2013) found a positive correlation between the
level of income and households’ willingness to engage in energy-saving behaviour.
Household income level was also found to be related to the adoption of energy
conservation behaviour in previous studies (Poortinga et al., 2004; Sardianou, 2007;
Urban & S&asny, 2012). In a study conducted by Yue and colleagues (2013),
households with a lower income were more likely to adopt curtailment behaviour, while
those with higher income were more willing to invest in energy-efficient technologies.
One possible reason for this could be that engaging in energy-efficiency behaviour
may require a certain level of financial capacity and some households may not be able
to afford the upfront costs associated with energy-efficient products or services (Yue
et al., 2013). As a result, households with lower income may be more willing to engage
in energy curtailment behaviour, which involves less costly changes to daily habits and

routines.

In the same study, Yue and colleagues (2013) found that household structure has a

significant influence on energy conservation behaviour. Specifically, households that
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consisted of several family members, especially with children and parents, were more
likely to participate in energy-saving behaviour. This finding is consistent with previous
research conducted on the topic, including a study by Yang et al. (2016). One possible
explanation for this finding is families are likely to have higher costs of living and utility
bills, leading to a stronger motivation for energy-saving (Yue et al., 2013). Families
also have more opportunities to communicate information about energy conservation,
and parents may feel a sense of responsibility to set a good example for their children
(Yue et al., 2013).

Furthermore, the study from Yue and colleagues (2013) revealed a significant positive
correlation between the level of education and household energy-saving behaviour.
Specifically, household residents who were relatively highly educated (with bachelor’s
degree and above) were more willing to adopt energy efficiency behaviour, but not
curtailment behaviour. This finding is consistent with a study conducted by Poortinga
et al. (2003) in the Netherlands, which found that participants with lower level of
education were more willing to engage in household energy curtailment behaviour.
The researchers suggested that the correlation between lower education levels and
greater willingness to engage in curtailment behaviour may be explained by the fact
that respondents with lower education levels in this study also have lower incomes
(Poortinga et al.,, 2003). Curtailment behaviour typically requires minimal or no
expenses, making it a more accessible option for those who may not have the financial

resources to invest in energy efficiency measures.

The observed relationship between education level and energy-saving behaviour
highlights the importance of considering socio-demographic factors in energy
conservation research, particularly in developing countries. Such insights can be
especially relevant in country like Laos, where educational attainment and income

levels differ significantly from Western countries.

Previous studies have shown that homeownership play an important role for
households to engage in energy-saving behaviour, especially efficiency behaviour
(Barr et al., 2005; Lillemo, 2014). For instance, a study conducted by Barr et al. (2005)
on the relationship between situational factors and energy conservation behaviour in
Devon found that owning a residence is positively associated with more investments

in home insulation and energy-efficient heating appliances. The authors suggested
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that homeownership may give individuals a sense of connection and control of their
home, which further encourage them to consider investing more in energy efficiency
(Barr et al., 2005).

For some socio-demographic variables, however, the research findings appear to be
mixed. While a number of studies have shown that the relationship between gender
and energy-saving behaviour seems to be insignificant (Poortinga et al., 2003; Urban
& S&asny, 2012; Whitmarsh & O’Neill, 2010; Yue et al., 2013), other research suggest
that women are more willing to adopt energy conservation behaviour than men (Barr
et al., 2005; Jansson et al., 2009; Lee et al., 2013). For example, Lee and colleagues
(2013) conducted a study to examine gender differences in household energy
conservation behaviour among 303 residents in the United States. The study showed
that women were more likely to engage in energy curtailment behaviour, such as
turning off lights when leaving a room, and efficiency behaviour, such as investing in
energy-efficient light bulbs. While the underlying reasons for this gender difference in
energy-saving behaviour remain unclear, the authors suggest that it may be due to
differences in values and attitudes towards the environment between men and women
(Lee et al., 2013).

The association between household structure and energy conservation behaviour is
also not conclusive. While Yue and colleagues (2013) found that households with
children are more likely to engage in energy-saving behaviour, research conducted by
Peters (1990) and Weihl and Gladhart (1990) revealed that families with children are
less likely to engage in curtailment behaviour (e.g., lowering thermostat settings) if that
means it could decrease the comfort of the children. The relationship between
household characteristics and energy conservation behaviour is diverse due to
potential variations in context between studies, particularly given that these
investigations have been conducted in different countries. Understanding the
contextual differences that shape the relationship between household characteristics
and energy conservation behaviour is particularly important in the context of Laos, as
it can inform the development of targeted interventions that take into account the

unique characteristics of households in Laos.
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2.4 Psychological Factors

A growing body of research seeks to understand energy conservation behaviour
through the lens of psychological theories. As discussed above, changes in energy
use and energy savings may depend on factors that serve as barriers or opportunities
for conservation. To illustrate, income is deemed to be a key factor that influences a
decision to engage in energy efficiency behaviours. In this case, households with
higher income have more ‘real’ opportunities to purchase energy-efficient technologies
and invest in home insulation. In the same way, the decision to engage in curtailment
behaviour requires conscious effort to act in order to achieve energy savings
(Abrahamse & Steg, 2009). It is believed that such conscious efforts require a certain
amount of planning and deliberation, hence they may be strongly associated with
psychological factors (Abrahamse & Steg, 2011). For instance, research findings
suggest that the willingness to reduce energy use of households is positively
associated with ‘perceived behavioural control’ (Abrahamse & Steg, 2011; Chen et al.,
2017; Pals & Singer, 2015). Perceived behavioural control refers to people’s
perception of their ability to do the behaviour (Abrahamse, 2019). In this case, the
intentions to reduce energy use may be predicted by the ‘perceived’ opportunities or

capabilities of the households to engage in energy conservation behaviour.

A number of studies have found that different psychological variables are important
predictors of energy-saving behaviour and intentions (Abrahamse & Steg, 2009; 2011,
Fornara et al., 2016; Karlin et al., 2014; Pals & Singer, 2015; Yeboah & Kaplowitz,
2016). An example can be seen in a study conducted by Fornara and colleagues (2016)
who found that values related to the ‘self-transcendence’ dimension (i.e., concern for
others and of nature) appeared to be positively associated with households’
willingness to invest in improving household efficiency. Conversely, other studies have
found that self-enhancement values (i.e., values corresponding to power and
achievement) are positively related with greater household energy consumption
(Guerin et al., 2000; Poortinga et al., 2004). These psychological factors would be
interesting to explore in the context of Laos especially in the interpretation of what

‘self-transcendence’ may mean for Lao people given this is a Western term.

Environmental concern has been found to be positively related to energy conservation

behaviour (Karlin et al., 2014; Poortinga et al., 2004). Research conducted by Karlin
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and colleagues (2014) suggested that that people’s level of environmental concern is
significant in predicting energy conservation behaviour. That is, households that
showed higher levels of environmental concern were more likely to engage in energy
curtailment behaviours. In addition, some authors have found that people with high
level of environmental concern tend to display a strong ‘awareness of consequences’
regarding energy-related issues and tend to feel more responsible for saving energy
(Ibtissem, 2010, Yeboah & Kaplowitz, 2016). However, there are large differences
between environmental knowledge and campaigning in Western countries and
countries such as Laos. Therefore, psychological factors would have to be
contextualised within the culture of Laos, which is something this research intends to
do.

Finally, personal norms are seen to be strong predictors of energy conservation
behaviour and intentions within various energy behaviour studies (Harland et al., 1999;
Fornara et al., 2016; Ibtissem, 2010; Wang et al., 2018; Yeboah & Kaplowitz, 2016).
The study conducted by Wang and colleagues (2018) revealed that households with
strong personal norms showed more positive intentions to participate in energy-saving
behaviours. They further argued that residents with high personal norm would feel
more obligated and responsible to save energy, while wasting energy would make
them feel guilty and not comfortable. How personal norms influence energy
conservation behaviour can be explained by the Norm Activation Model (NAM), which
will be discussed in the next chapter.

2.5 Summary

It is important to distinguish between the different types of behaviours — efficiency and
curtailment — as they exhibit distinct attributes and determinants. The literature
suggests that, at a household level, socio-demographic factors may be more relevant
for explaining people’s engagement in efficiency behaviours, whereas psychological
factors may be more relevant for curtailment behaviours. In addition, the willingness
to adopt energy-saving behaviour is strongly predicted by psychological variables in
addition to socio-demographic variables. The next chapter examines past studies that
have utilised psychological theories to explore the relationship between energy
conservation behaviour and willingness, and the underlying psychological factors such

as values, environmental concern, beliefs, and norms.
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Chapter 3: Theoretical Framework: Values, Environmental Beliefs and
Personal Norms

3.1 Introduction

The literature outlines a number of psychological factors related to pro-environmental
behaviour as well as energy conservation behaviour. This chapter discusses
psychological variables that have been used widely to determine the key motivators
of energy conservation behaviour, namely values, environmental concern,
environmental beliefs (such as awareness of consequences, and ascription of
responsibility) and personal norms, and how they have potential for being
contextualised within the country of Laos. It is argued that values influence human
behaviours because they act as a guiding principle in life. Hence, this chapter
examines in depth the relationship between values and energy conservation behaviour.
The relationship between environmental beliefs, personal norms and energy
conservation behaviour is then discussed. Drawing on Schwartz’ values theory, the
Value-Belief-Norm theory, and the norm activation theory, this chapter concludes with
the main research questions and corresponding hypotheses that are examined in this

study.

3.2 Values

3.2.1 Understanding Human Values

Over the past decades, a number of studies have examined the extent to which values
affect human behaviour. Values are conceptualised as “desirable trans-situational
goals” (De Groot & Thagersen, 2018, p. 168) that motivate behaviour and serve as
guiding principles in people’s lives (Schwartz, 1992). Generally, values represent what
is important to us (Schwartz, 2012). Therefore, values are seen to influence different

beliefs and norms, which in turn affect actual behaviour (Steg et al., 2012).

It is believed that values focus on different targets including personal, social, and
environmental. Stern (1993) argued that values can be characterised into three types:
altruistic, biospheric and egoistic. Altruistic values represent the individual’s concern

for the collective well-being or welfare of other people. On the other hand, egoistic
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values reflect the individual’s personal interest. Biospheric value orientation refers to
the individual’s concern for the nature and non-human species (Steg & De Groot, 2012;
Stern et al., 1993; Stern, 2000). Previous studies have found people who strongly
endorse altruistic and biospheric values are more likely to engage in pro-
environmental behaviours (Choi et al., 2015; Nordlund & Garvill, 2003; Poortinga et
al., 2004)

In addition, Schwartz’'s theory of basic values is one of the most widely used in
research related to pro-environmental behaviour (De Groot & Steg, 2008; Ghazali et
al., 2019; Steg et al., 2005; Yeboah & Kaplowitz, 2016). Research conducted by
Schwartz has found strong empirical evidence across many different cultures, which
indicates that values are universal (Schwartz, 1992; 1994; Schwartz et al., 2001). To
elaborate, Schwartz argued there are three such universal values that many societies
share, namely, the “needs of individuals” according to our biology, our need for
organised social interaction and our requirement for “the smooth functioning” of such
structured societies or social groupings (Schwartz, 1994, p. 21). It is one of the
purposes of this research to explore whether such universal values are indeed
universal by examining them within the context of Laos given there is, from my own
research, little is known about pro-environmental behaviour in Southeast Asian

countries.

From these universal requirements, Schwartz (1992; 1994) proposed there are 56
general values which can be grouped into ten motivational types. For example, the
value type of ‘power’ includes values such as authority, wealth, and social power,
which collectively represent “social status and prestige, control or dominance over
people and resources” (Schwartz, 2012, p. 5). Table 3.1 below describes the full list

of value types and their defining goals.
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Table 3.1 Value Types and Definitions (adapted from Schwartz, 2012)

Types of Values

Self-Direction

Stimulation

Hedonism

Achievement

Power

Security

Conformity

Tradition

Benevolence

Universalism

Defining Goals

Independent thought and action-choosing, creating,
exploring (creativity, freedom, choosing own goals,
curious)

Excitement, novelty and challenge in life (a varied life, an
exciting life, daring)

Pleasure or sensuous gratification for oneself (pleasure,
enjoying life, self-indulgent)

Personal success through demonstrating competence
according to social standards (ambitious, successful,
capable, influential)

Social status and prestige, control or dominance over
people and resources (authority, wealth, social power)
Safety, harmony, and stability of society, of relationships
and of self (social order, family security, national security,
clean, reciprocation of favours)

Restraint of actions, inclinations, and impulses likely to
upset or harm others and violate social expectations or
norms (obedient, self-discipline, politeness, honouring
parents and elders)

Respect, commitment, and acceptance of the customs
and ideas that one’s culture or religion provides (respect
for tradition, humble, devout, accepting my portion in life)
Preserving and enhancing the welfare of those with
whom one is in frequent personal contact (helpful,
honest, forgiving, responsible, loyal, true friendship,
mature love)

Understanding, appreciation, tolerance, and protection
for the welfare of all people and for nature (broad-
minded, social justice, equality, world at peace, world of
beauty, unity with nature, wisdom, protecting the

environment)
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3.2.2 The Structure of Value Relations

In addition, Schwartz states that these ten value types can be categorised into two
dimensions based on their relationships to each other. The first dimension is openness
to change versus conservation. The openness to change dimension emphasises an
inclination for change, and openness for new actions and ideas (De Groot &
Thggersen, 2018). Values comprising this dimension are that of stimulation and self-
direction. In contrast, conservation values reflect self-restriction, placing importance
on social order and resistance to change (Schwartz et al., 2012). Values comprising

this dimension include tradition, conformity, and security.

The second dimension contrasts self-enhancement and self-transcendence values.
According to Schwartz (2012), self-enhancement values emphasise “the pursuit of
one’s own interests and relative success and dominance over others” (p. 8). The
underlying motivational goals of this value dimension are power and achievement. On
the other hand, self-transcendence values emphasise a strong concern of other
people and the environment. Values related to this dimension can be seen in

benevolence and universalism values.

Figure 3.1 below represents the model that shows oppositions between competing

values.

Figure 3.1 Model of Relations Among Ten Motivational Values and Two
Dimensions (Schwartz, 2012)
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3.2.3 Values and Energy Conservation Behaviour

A number of studies have found that people who hold values that go beyond one’s
self-interests, such as self-transcendence values, are more likely to engage in pro-
environmental behaviours. For example, Yeboah and Kaplowitz (2016) investigated
the influence of psychological factors on energy conservation behaviour among
students at Michigan State University. They hypothesised that values could be strongly
associated with energy-saving behaviour. In their study, values were measured by the
shortened version of Schwartz’s (1992) universal value scale. Only self-
transcendence and self-enhancement value items were used in their study to evaluate
participants value orientations as they showed strong correlation with pro-
environmental behaviour in past studies. Openness to change and conservation value
orientations were not included in the measurement. The result of this study showed
that self-transcendence value orientation was positively associated with energy-saving
behaviour (Yeboah & Kaplowitz, 2016). The findings of this research are also
consistent with Schwartz’ basic human value framework that suggests self-
transcendence values would be positively related to pro-environmental behaviour.
Apart from a focus on the welfare of other people, the self-transcendence dimension
also reflects the idea of protecting the environment and unity with nature (Schwartz,
2012).

People who endorse self-enhancement values were found to be less likely to engage
in energy-saving behaviour (Poortinga et al., 2004; Yeboah & Kaplowitz, 2016). For
instance, a study conducted by Poortinga and colleagues (2004) revealed that the
more strongly households endorsed self-enhancement values, the less likely they
were to adopt in-home energy-saving behaviour, especially curtailment behaviours.
This finding is consistent with other research, in which values related to power and
achievement (also described as egoistic values) were correlated with a greater energy
use (Abrahamse & Steg, 2011).

However, Steg and De Groot (2012) argued that values related to achievement can
sometimes promote energy-saving behaviour. It is believed that individuals who
prioritise their own outcomes and achievements are more likely to consider the cost
and benefits of their actions, therefore they can act in a pro-environmental manner to

achieve the benefits. This is exemplified in the work undertaken by Mirosa et al. (2013)
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that investigated the relations between values and household energy use and energy-
saving behaviour. They discovered that achievement values are significant in
determining energy-efficient behaviours, particularly in the investments of electrical
appliances. The results also showed that while financial benefits are the main
motivation, other factors such as convenience and situational factor (such as the
availability of energy-efficient products) are also important. This finding is supported
by the work of Poortinga and colleagues (2004), that values and energy conservation

can be influenced by contextual factors.

In addition, the openness to change dimension is found to be correlated with pro-
environmental behaviour (Gilg et al., 2005; Stern et al., 1999). This value dimension
reflects the thoughts and feelings of readiness for change (i.e., self-direction and
stimulation value types). This connection is also evident in energy-saving behaviour
where those who strongly endorse openness to change values are more likely to

engage in energy-saving behaviour (Ghazali et al., 2016).

The conservation value dimension reflects the idea of self-restriction and resistance
to change, which includes the value types of security, conformity, and tradition.
Previous research revealed that people who strongly endorse conservation values are
less likely to be concerned with the environment and engage in pro-environmental
behaviour (Braito et al., 2017; Schultz et al., 2005). In addition, the study conducted
by Abrahamse and Steg (2011) found that conservation values are positively
correlated with energy consumption at home, suggesting that the more households
endorse conservation value, the more energy they use. However, there is a lack of
research examining the relationship between conservation values and people’s

willingness to adopt energy-saving behaviour.

Although a direct relationship between values and behaviours may exist, this
relationship may also be indirect where other variables mediate this relationship. Some
researchers have argued, for example, that values alone may not directly predict
environmentally significant behaviour, but that this relationship is mediated through a
number of variables (Abrahamse & Steg, 2011; Dietz et al., 2005; Steg et al., 2005,
Stern, 2000). The mediating variables are positioned in between an independent
variable (i.e., values) and an outcome variable (i.e., energy conservation behaviour)

to help explain the underlying he relationship between the dependent and outcome
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variable (Mackinnon, 2015). These mediating variables include socio-demographic
factors such as level of income and education. For example, individuals may greatly
endorse altruistic and biospheric values, but their behaviours or actions do not always
result in a pro-environmental manner unless other variables such as higher education

or income are present (Nordlund & Garvill, 2002).

An example can be seen in a study conducted by Kennedy and colleagues (2009) on
the gap between environmental values and pro-environmental behaviour in Canada.
Their findings showed that more than half of their sample (72.3%) reported that
barriers such as money, time, knowledge, and their perceived control over their actions
and decisions prevented them from adopting pro-environmental behaviour. This study
highlights, again, the need to contextualise such behaviour in countries with generally
lower income and education levels such as Laos which is the focus of this research.
The situation becomes even more complex when adding other mediating factors such
as environmental concern, beliefs and personal norms (Poortinga et al., 2004;
Nordlund & Garvill, 2003). The role of those factors is discussed in the following

section.

3.3 Environmental Concern

How values transfer into actual behaviour can be explained by looking at mediating
factors such as the level of environmental concern that a person possesses.
Environmental concern has many definitions, but arguably the most comprehensive
definition is Dunlap and Jones’ (2002) argument that “the degree to which people are
aware of problems regarding the environment and support effort to solve them and/or
indicate a willingness to contribute personally to their solution” (p. 485). According to
Stern and colleagues (1995), environmental concern acts as a mediating factor in the
relationship between people’s values and general beliefs and potentially shaping
behaviour. For example, research across multiple cultures has found that people who
prioritise self-enhancement values (power, achievement), and give less importance to
self-transcendence values (benevolence, universalism), appeared to be less

concerned with environmental issues (Schultz et al., 2005).

The New Ecological Paradigm (NEP) developed by Dunlap and colleagues (2000) has
been widely used to measure people’s perception of the relationships between

humans and the natural environment. For instance, people who endorse the NEP
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believe that there are limits to growth and that humanity should not have the right to
rule over nature (De Groot & Thggersen, 2018) (see Appendix B, Part 2, from question
1 to 15 for the full list of NEP items). Various studies have found a positive relationship
between NEP and in-home energy conservation behaviour (Karlin et al., 2014;
Poortinga et al., 2004), particularly when mediated by specific beliefs such as the
awareness of consequences and the ascription of responsibility (Yeboah & Kaplowitz,
2016).

3.4 Beliefs and Personal Norms

The adoption of pro-environmental actions often comes with high costs and efforts. In
this situation, the feeling of moral obligation plays a key role in influencing people to
act pro-environmentally. A number of studies have focused on the role of moral or
personal norms in predicting pro-environmental behaviour (De Groot & Steg, 2009;
Thggersen, 2006). The Norm Activation Model (NAM) is considered to be one of the
most well-studied models to explain how personal norms influence environmental
behaviours (Schwartz, 1977). The NAM suggests that pro-environmental behaviour is
driven by moral obligation, as people with strong personal norms feel compelled to act
in environmentally responsible manner (Van Der Werff & Steg, 2015). It is assumed
that, regardless of personal inconvenience or financial costs, people with strong
personal norms are motivated to act pro-environmentally because they feel obligated
to do so (Van Der Werff et al., 2013).

The NAM proposes that personal norms are activated when two factors occur (Van
Der Werff & Steg, 2015). Firstly, individuals need to be aware of the consequences of
the environmental problems. This factor is also known as awareness of consequences
or AC beliefs. Secondly, individuals need to have feelings of responsibility that they
can reduce the impacts of such environmental problems. This factor is called
ascription of responsibility or AR beliefs. The NAM explains the relationships between
behaviour and the three variables in a causal link (Steg & Nordlund, 2018). For
instance, in the context of energy use, if an individual is aware that environmental
problems (i.e., resource depletion, climate change) is caused by energy consumption
(AC beliefs), such awareness will strengthen their feelings of responsibility to

contribute to resolve the problem (AR beliefs). Then, that sense of responsibility will
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activate feelings of moral obligation (personal norms), which will in turn lead to energy
conservation behaviours (De Groot & Steg, 2009; Steg & De Groot, 2010).

The NAM appeared to be successful in explaining pro-environmental behaviour (Stern,
2000). Personal norms have been found to be a strong predictor of pro-environmental
behaviour in many contexts (Harland et al., 1999; Jansson et al., 2011; Nordlund &
Garvill, 2003; Steinhorst et al., 2015). In addition, energy conservation behaviour was
found to be strongly connected to personal norms in various studies (Ibtissem 2010;
Fornara et al., 2016; Van Der Werff & Steg, 2015; Yeboah & Kaplowitz, 2016). For
example, personal norms were found to be significant in predicting behavioural
intention to improve household energy efficiency, and the adoption of curtailment
behaviour in the home (Fornara et al., 2016; Van Der Werff & Steg, 2015).

3.5 The Link Between Values, Environmental Concern, Beliefs and
Personal Norms

Stern and colleagues (1999) established the Value-Belief-Norm (VBN) theory that
connects values theory, the New Ecological Paradigm (NEP) and the Norm Activation
model (NAM). They proposed that the relationships between values, beliefs, personal
norms, and pro-environmental behaviour can be explained by a causal chain. The
VBN theory assumes that people are likely to act pro-environmentally when they have
strong personal norms. Similar to the NAM, strong personal norms are associated with
two types of beliefs, when people are aware of the negative consequences of the
environmental issues (AC beliefs), and their feelings of responsibility to the minimise
those consequences (AR beliefs). Stern (2000) proposed a connection between the
NAM and the NEP, by suggesting that the NEP can be viewed as a common
understanding of ecology, which can inform individuals' beliefs about the
consequences of environmental problems and their sense of responsibility to address

these issues.

Figure 3.2 represents a causal chain of the variables in the VBN theory. The VBN
causal link begins with general values, in which the theory proposes that self-
transcendence and openness to change values are positively related, and self-
enhancement and conservation values are negatively related to ecological worldviews

(NEP). Next, itis believed that strong ecological worldviews affect the beliefs regarding
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environmental consequences (AC) and this, in turn, further affects the individuals’
belief in their responsibility for the problems (AR). AR subsequently influences
personal norms, which in turn are believed to be associated with engagement in pro-

environmental behaviours.

Figure 3.2 A Schematic Representation of The VBN Theory as Applied to
Energy Conservation Behaviour Adapted from Stern, 2000
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Note: ST is self-transcendence, SE is self-enhancement, OC is openness to change, CON is
conservation, NEP is New Ecological Paradigm, AC is awareness of consequences, AR is
ascription of responsibility, PN is personal norms, ECB is energy conservation behaviour

The VBN theory has been used to explain different types of environmentally significant
behaviour, such as green consumer behaviour (Choi et al., 2014), the willingness to
reduce car use (Nordlund & Garvill, 2003), the acceptability of energy policies (Steg
et al., 2015), environmental citizenship behaviour (Yeboah & Kaplowitz, 2016), and
household energy conservation behaviour and intentions (Abrahamse & Steg, 2011;
Fornara et al., 2016; Ghazali et al., 2019; Ibtissem, 2010). Fornara and colleagues
(2016), for instance, applied the full VBN model to explain the relationships between
different types of factors and household’s intentions to adopt energy efficiency
behaviours. They found that the VBN variables were significant in explaining the

relationships with the intentions to improve household energy efficiency. This finding
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corresponds with Stern (2000), who argued that the VBN model may be better able to
explain behaviours that are driven by pro-environmental intent. To illustrate, Stern
(2000) argued that there is a difference between intent-oriented behaviour and impact-
oriented behaviours. Intent-oriented behaviours are those that are driven by a person's
motivations and values, while impact-oriented behaviours are those that are driven by
a desire to produce a specific outcome (Stern, 2000). This idea aligns with previous
environmental behaviour models, such as the theory of planned behaviour proposed
by Ajzen (1985), which assumes that behaviour is intentional and that these intentions
are formed through a conscious process where people consider the consequences of
their behaviour and the normative context in which it occurs. Stern (2000) suggests
that the VBN model is better suited to explaining intent-oriented behaviours, as it takes
into account people’s values and beliefs, which are important drivers of pro-

environmental behaviour.

In addition, some studies have confirmed the mediating relationships between the
variables in the VBN framework and energy conservation behaviour. Ibtissem (2010)
applied the variables from the VBN model to investigate the extent to which energy
conservation behaviour at a household level is associated with the activation of
personal norms. The study found that altruistic and biospheric values were positively
associated with the belief in the consequences of energy conservation, while the
opposite is evident for individuals who strongly endorse ecocentric (values that
prioritise the preservation of the natural environment, regardless of its impact on
human interests or needs) and egoistic values. In addition, the study found that the
more a person is aware of the consequences of energy conservation, the more that
person feels responsible to help mitigate the problems. In turn, people who assume
more responsibility to solve the problems also feel morally obligated to adopt energy-

saving behaviour, as evidenced by their self-reported behaviours.

3.6 Summary and Research Questions

The literature reviewed in this chapter highlights the significance of psychological
factors that are used to explain people’s motivations to reduce energy consumption at
a household level. The VBN theory has been widely applied in multiple studies to
examine the relationships between people’s values, beliefs, and norms and several

pro-environmental behaviours. How these factors associated with different types of
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pro-environmental behaviours may differ depending on contexts and cultures which is
one of the reasons why this research intends to focus on Lao energy conservation

behaviour.

The relationships between psychological and socio-demographic factors and
residential energy-saving behaviour have been widely studied, but predominantly in
the context of Western countries. Therefore, another reason for the focus of this
research is because, to my knowledge, there are few studies that have investigated
the socio-demographic and psychological factors that are associated with energy use
and energy-saving behaviour in the context of Southeast Asia. This, study, then
presents an opportunity to develop a deeper understanding of energy conservation

behaviour and its determinants in the context of developing countries such as Laos.

The theories and relationships presented in the existing research leads to three

guestions and five hypotheses as listed in Table 3.2 below:

Table 3.2 Research Questions and their Corresponding Hypotheses

Hypotheses and research questions derived from theoretical literature

Research question 1: How are values, environmental beliefs, and personal
norms associated with the willingness to adopt energy-saving behaviour in

Laos?

Hypothesis 1: Self-transcendence and openness to change values will be
positively related to the willingness to adopt energy conservation behaviour.
Self-enhancement and conservation values will be negatively associated with
the willingness to energy conservation behaviour.

Hypothesis 2: High environmental concern (NEP), strong awareness of
consequences (AC) and ascription of responsibility (AR) will be positively related
to the willingness to adopt energy saving behaviour.

Hypothesis 3: Strong personal norms will be positively associated with the

willingness to adopt energy conservation behaviour

Research question 2: How are socio-demographic characteristics associated

with the willingness to adopt energy conservation behaviour in Laos?
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Hypothesis 4: There is a positive correlation between socio-demographic
characteristics and the willingness to adopt energy conservation behaviour at

home.

Hypothesis 5: The willingness to adopt energy conservation, curtailment and
efficiency behaviour varies with different socio-demographic factors. Women,
older residents, higher income households, larger households are more likely to

engage in energy-saving behaviour at home.

Research question 3: What role do psychological and socio-demographic
factors play in influencing household energy conservation in Laos, both in

efficiency and curtailment behaviour?

Hypothesis 6: Psychological factors will be more strongly associated with
curtailment behaviours and socio-demographic factors will be more strongly

associated with efficiency behaviours.
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Chapter 4: Methodology

4.1 Introduction

This chapter provides an overview of the quantitative approach undertaken in this
study. It starts by discussing the research epistemology and then explaining the
research method in detail, including the design of an online survey, the process of data
collection, the recruitment of participants and the measurement of key variables. The
initial results of some statistical analysis are reported as these form the basis for the
main analysis described in the next chapter. In addition, the ethical considerations and
the process of ethics approval are briefly discussed. Lastly, the final section presents
the type of quantitative analyses that will be used to answer the key research questions

of this thesis.
4.2 Epistemological Position

This research uses a quantitative approach as the overarching method to examine the
research questions posed in the thesis. Quantitative research is grounded in positivism,
which assumes that the objective truth and knowledge about the world can be
empirically studied through scientific methods (Wheeldon & Ahlberg, 2012). Positivism
acknowledges that the knowledge of people’s opinions and beliefs can be developed
by objectively quantifying and measuring data regarding social phenomena (Kitchin &
Tate, 2013). These social phenomena include attitudes and beliefs, social behaviours,
and demographic patterns. For example, the aim of this research is to understand and
explain patterns and relationships between variables within a group of participants in

Laos using a systematic and empirical approach.

Recently, there has been a shift towards post-positivism (Panhwar et al., 2017). Unlike
positivism, post-positivists argue that human knowledge is imperfect and not
necessarily objective. Instead of assuming that objective truth can be discovered, post-
positivists aim to study social phenomena scientifically while recognising that truth can
only be approximated (Creswell, 2012; Panhwar et al., 2017). For example, from a
post-positivist perspective, the study of human behaviour can only determine the
probability of potential outcomes. To illustrate, a study on the relationship between

human values and energy conservation behaviour may find that there is a correlation
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between the two, but it cannot establish a definite cause and effect relationship. The
study can only suggest (rather than say for sure) that people who prioritise self-
transcendence values (concerning the welfare of other people and the environment)
are more likely to engage in energy-saving behaviour. In this way, post-positivism
recognises the limitations of human knowledge and aims to provide probabilistic
answers to complex social questions, rather than absolute truths.

Furthermore, within a post-positivist epistemology, researchers use empirical
observation and measurement to verify hypotheses and theories (Creswell, 2012).
This means that a particular social phenomenon can be explained by observing the
potential cause that predicts the effect or outcome (Creswell, 2012). This research
uses a post-positivist epistemology in that it seeks to determine the probable
relationships between energy conservation behaviour and socio-demographic and
psychological factors, while recognising the complexity of human perceptions and

individual experiences of energy consumption.

4.3 Quantitative Survey Research

This research uses a quantitative method as it aims to explore the drivers of human
behaviour in respect of energy use of a large number of people. Quantitative research
uses data to try to quantify and explain why a phenomenon is occurring, for example,
by measuring people’s attitude towards energy conservation. It has been
predominantly used to seek explanations by testing theoretical frameworks and
hypotheses (Bloomfield & Fisher, 2019). The quantitative approach adopted in this
research will help to explain the relationships between household energy-saving
behaviour and psychological and socio-demographic factors. To help examine these
relationships, this thesis research uses surveys to try and measure (and quantify)

these factors.

In quantitative research, surveys are commonly used as they are a useful tool to collect
information from people and are useful for creating data sets that measure variables
across many individuals (De Vaus, 2013). For this study, measuring these variables
can help explain what variables are important motivators for people to engage in
energy conservation behaviour. A survey tool was therefore employed for data

collection. The survey was used to measure the variables from the Value-Belief-Norm
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theory (outlined in the previous chapter) to explore the most significant determinants

of people’s willingness to adopt household energy conservation behaviour in Laos.

The aim of the quantitative questionnaire was to measure the relationships between
psychological and socio-demographic determinants and people’s willingness to adopt
household energy conservation behaviour in Laos. The previous chapter highlighted
relevant research and studies that collectively build an understanding of the
determinants related to energy conservation behaviour. This thesis uses the Value-
Belief-Norm theory to provide measures of people’s value orientations, environmental
beliefs, and personal norms. As outlined in the previous chapter, the first research
guestion pertains to the role of these factors in shaping the willingness of individuals
to engage in energy conservation behaviour. The second research question explores
the relationships between socio-demographic characteristics and energy conservation
behaviour. The third research question aims to measure the relative importance of
psychological and socio-demographic variables in predicting people’s willingness to

engage in energy conservation behaviour.
4.4 Ethical Considerations

Ethics approval was sought from the Victoria University of Wellington Ethics
Committee prior to conducting the online survey. Ethics approval was obtained on 16%
August 2022. The ethics approval memo is attached in Appendix A. The principal
ethical consideration of this research was to ensure that all responses from survey
participants would be anonymous and confidential, and that the data obtained was
only accessible by the researcher and the supervisor of this thesis. Information with
regards to participants’ rights and information about the questionnaire was provided
to participants prior to the start of the survey (see Appendix B). Participants were
asked to consent in taking part in the research before starting the survey. Participants
also had the opportunity to see a summary of the data results which was posted on
28" November 2022 on the study Facebook page called “Energy Conservation

Behaviour in Laos”.
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4.5 Research Design

4.5.1 Methods

The use of an online tool was considered to be the most effective and feasible way to
gather the required information. It enabled recruitment of a large sample size with ease
and minimal cost (Sue & Ritter, 2007). Convenience sampling is a form of
nonprobability sampling method that is most commonly used in behavioural science
(Gravetter & Forzano, 2012; Mellenbergh, 2019). It is considered to be an acceptable
method as long as the target population is clearly defined, and inferences are drawn
accordingly (Gravetter & Forzano, 2012). For example, since the sample is not
representative of a larger populations, it would not be feasible to draw conclusions
about the Laos population as a whole.

Another advantage of using internet-based surveys is automation, in which the error
in capturing responses and entering data can be minimised (Ball, 2019). The online
survey used for this research was generated by ‘Qualtrics’, an internet-based survey
building platform provided by Victoria University of Wellington free of charge for
students. Qualtrics software also offers a wide range of options and settings that can

be applied to construct this type of survey.

An online survey is considered to be a suitable way to collect data for this research
because residents in Laos are generally well connected to the internet. According to
Lao Statistics Bureau (2022), 62% of the population in Laos have access to the internet.
In addition, the use of social media platforms has risen in Laos. For instance, it is
expected that there are 3.5 million Facebook users in Laos as of 2022 (Kemp, 2022).
Therefore, administering the survey online and using Facebook to recruit survey
participants seemed to be an effective way to share the survey quickly across a large

number of people.

However, the main limitations of online surveys are that they can create an issue of
self-selection bias and under-coverage. Self-selection bias means that respondents
volunteer to participate in the surveys and they may be more likely to take part in
surveys about topics that are of interest to them. It also means that the researcher has

little control over the sample selection process (Bethlehem, 2010). Another limitation
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is under-coverage, which means web-based surveys may not target wider population
groups (Bethlehem, 2010). Given that 38% of the population in Laos is hot connected
to the internet, this means certain groups of people could not be reached via the online
survey. Another concern is that online survey tools can limit its applicability to only
those who are willing to spend time to complete the online questionnaire. Hence, it is
crucial to acknowledge that the results from this research may only represent a specific
group (i.e., internet users who perhaps have a particular interest in the topic of energy

conservation) in the population in Laos.
Language

The questionnaire was provided in both English and Lao languages. Existing
measures to be used for data collection such as the Schwartz’ Portrait Value
Questionnaire (PVQ) to measure value orientations was available in English at the
time of this study. The beliefs measures, including the New Ecological Paradigm (NEP)
scale, Awareness of Consequences (AC), Ascription of Responsibility (AR), as well as
the Personal Norms (PN) items, were also available in English. The questionnaire was
then translated into Lao by the researcher who is a native Lao speaker. The Lao
version of the questionnaire was also revised by a professional interpreter to ensure
the accuracy and clarity of the translation. The interpreter was asked to read through
all survey questions and provide feedback on the questionnaire. Based on their
feedback, the researcher made some modifications, including rephrasing some
guestions and substituting specific words, to ensure the Lao version accurately
reflected the content of the English version.

Quialtrics offered the use of two languages (English and Lao) to ensure that the sample
would not be biased against people who only spoke one of them. Participants had the
option of choosing their preferred language at any time while completing the survey
through a language tab of each page (i.e., they could switch languages at any time).
This allowed participants to compare the survey questions in both languages if they
needed further clarification or a better understanding of a particular question. As
suggested by the professional interpreter and participants from the pilot study (for
details, see the next section), it is assumed that some participants might find this dual
language feature useful to clarify some technical terms (i.e., ‘ecological crisis’, ‘the law

of nature’) that were used in this survey as part of existing measures of key concepts.
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Pilot Survey

A pilot survey was launched on the 23" of June until the 30" of June 2022 to test the
logic of the survey and the clarity of the questions. The survey was sent to 10
participants, most of whom had English as their second language. Four of the
participants were asked to take the Lao version of the survey to test that the translation
was comprehensible. Participants were asked to take the survey on their mobile
phones and computer laptops to check the displays and ease of access. It was
expected that respondents from the younger population (such as University students)
were likely to complete the survey from their mobile phones, hence testing its
accessibility is important. The participants reported that it took 10-15 minutes to
complete the survey taken via the computer screen and 15-20 minutes taken by the
mobile phones. Based on the constructive feedback and comments from the pilot
survey participants, the survey was revised accordingly. The revisions included
additional details in the description of each section and the rewording of some
guestions. Some words were replaced in the Lao version for better clarity and

accuracy.

Promotion and Recruitment

A simple Facebook page called “Energy Conservation Behaviour in Laos” was created
so as to centralise a place for the survey to be accessed. The Facebook page has
helped to establish an effective online presence of the study and organise promotional
efforts. It was also used to create a paid advertisement to reach wider audiences
across the country. The paid advertisement ran for 14 days between the 23" of August
to the 6 of September 2022. The information posted on the Facebook page consisted
of screening questions targeting participants who are currently in Laos and who use
electricity at home. It also includes a brief information about the purpose of the survey,
an estimated time to take the survey, and the opportunity to enter a prize draw. This
was followed by the survey link which took participants directly through to the
information page at the beginning of the survey, hosted by Qualtrics. The

advertisement on Facebook was provided both in Lao and English (see Figure 4.1).

As part of the recruitment process, the researcher travelled to Laos between the 5™ to
26" of September 2022. While in Laos, over 200 posters were placed around
Vientiane at public park, local coffee shops, University and college campuses including

the National University of Laos, Souphanouvong University, Vientiane - Hanoi
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Figure 4.1: Facebook Suggested Post

E}'ﬁ Energy Conservation Behaviour in Laos
8 August 23 at11:09 AM - Q@

[English Below]

UIWNISY2IBEiUc0220G0? v lglureicSandn? NuUENaLeICHv2D9
m'maaoqoa?vmnoagccwumnsgcs»mvu dow:399mlvomwda!
Sosmmoos civemgenmtolasnév Hcsolvidvurdonmnalgw:S99mw
(Ewm} TudocSawn. ccvvzBLTIL ?: ‘chom 15- 20 96 LoMunsv. uNeIOL
cciub=ILI0:LACALIE. swInRocdiSbcEsmsucLuZBUTIL

vd9zILI0guSL voucher 99m Foodpanda Lwe 200,000530 20LH9EO 5
2995L ThULOLSIMILAVAL. ThuIeIMID, FIWI0dot 119 loccey VLY

w1 iScwo phomsodian@myvuw.ac.nz

Are you currently living in Laos? Do you use electricity at home? You can
help shape the future of energy conservation campaigns in the future by
participating in this survey!
This research aims to explore what motivates residents in Laos to save
energy at home. The online survey will take 15-20 minutes to complete. This
survey is anonymous and confidential. Please follow this link to enter the
survey
Also, if you complete the survey, you will go in the draw to win one of five
200,000kip Foodpanda vouchers. For further information or questions,
please contact Diane Phomsoupha at phomsodian@myvuw.ac.nz

0-@ ¥

THINK, ACT.  SAVE.

Energy Conservation Behaviour in Laos
Surveyor
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Friendship Technical Vocational College and Rattana Business Administration
College. This effort aimed to attract a wide range of participants. As an encouragement
for participation and a way to thank the participants, participants had the opportunity
to enter a draw to win one of five food and grocery vouchers, worth 1 million Lao Kip
in total (approximately NZD106) once they had completed the survey. Five
respondents were drawn randomly at the close of the survey as the winners of the

prize.

Participants were also recruited through a snowball sampling method. The researcher
reached out to her former colleagues and friends through emails and social media
channels inviting them to take part in the survey and spread it among their networks.
Different social media platforms were used to recruit participants. Two posts were
made on the researcher’s personal Facebook and LinkedIn accounts. The invitation
to complete the survey was also shared in several Facebook groups, which led to

maore responses.

The main limitation of this referral method is selection bias, which can be a potential
issue when participants are recruited based on factors that are not representative of
the population as a whole. In the context of this research, the limitation is that
participants were recruited based on the researcher's resources and contacts, which
could mean that they might be more interested in the topic of energy consumption and
behavioural change. As a result, conclusions drawn from the responses of this study

might be limited and might not represent the behaviours of the wider population.

Survey Development

The first page of the online survey provided information about the researcher and the
research as discussed in the ethical considerations subsection of this chapter. The
opening question was that of the participant’s age, to ensure that people who are
involved in the survey are 18 years old and over. In a situation where participants were
younger than 18 years old, they were automatically redirected to the end of the survey,
and they were thanked for their time. This process was to ensure that data would only

be captured by those who were eligible to take part.
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The online survey consisted of mainly closed ended questions. Some open ended
guestions were also available for participants to add their own answers that were not
indicated in the choices via an “other, please specify” option (for example, their reason
why saving energy at home is important). There was also one open ended question at
the end of the survey, inviting respondents to give any feedback or comments they
had on the topic. The results of this question are reported in the ‘Results’ chapter of

this thesis.

A full copy of the survey (in English and Lao) is provided in Appendix B.

4.5.2 Measures

The questionnaire was divided into four parts. In the first part, participants were asked
about their values. In the second part, participants were asked about their beliefs,
which included their ecological worldview, awareness of consequences, ascription of
responsibility and personal norms. Following this, participants were asked about their
willingness to perform energy-saving actions to conserve energy at home. The survey
then concluded with some background questions, which asked about their age,
income, education level, household characteristics and energy consumption. Figure

4.2 below shows the survey structure.

Figure 4.2 Survey Structure

Part 1: Measured 4 higher order values: conservation vs

. . nn han If-tran ndence v If-
VETIES GEm EE NS openness to change, self-transcendence vs se

enhancement via the Portrait Values Questionnaire (PVQ)

Part 2: Measured Ecological Worldviews (NEP), Awareness of

Beliefs and Personal Norms Consequences (AC), Ascription of Responsibility (AR) and

Personal Norms (PN)

Part 3: Measured the willingness to adopt energy-saving activities

Energy Conservation at home, and the motivations and barriers to perform those

Behaviours actions

Part 4: Age, income, level of education, household characteristics,

Socio-demographic Information energy consumption
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Part 1: Measuring Value Orientations

The design of the questions to measure value orientation was adapted from Schwartz’
basic human value framework. Schwartz’ Portrait Value Questionnaire (PVQ) was
used as it is recommended for online surveys (Schwartz, 2012). In addition, the PVQ
has been extensively applied and validated worldwide across multiple populations and

languages (Schwartz & Cieciuch, 2022).

The PVQ presents different statements as a way to measure ten value types and four
higher value dimensions outlined in Chapter 3. The PVQ developed by Schwartz has
several versions, but this study used the revised 21-item version which was used in
the European Social Survey (Schwartz, 2003a). This version was selected because it
captures the measurement of all value dimensions. It was also practical in terms of
time taken to complete the survey. There are six items to measure openness to change
and conservation value dimensions. There are five items to measure self-
transcendence value and four items to measure self-enhancement value. The full list

of the value dimensions and associated questions is outlined in Table 4.1.

Table 4.1 List of 21 PVQ Against Their Value Types and Dimensions

_ Value
Value Types Portrait Statements : :
Dimensions
12. It's very important to her to help the people around
her. She wants to care for their well-being.
BENEVOLENCE 18. It is important to her to be loyal to her friends. She
wants to devote herself to people close to her.
3. She thinks it is important that every person in the world <
ELF-
should be treated equally. She believes everyone should I e e

have equal opportunities in life.

8. It is important to her to listen to people who are
different from her. Even when she disagrees with them,
UNIVERSALISM she still wants to understand them.

19. She strongly believes that people should care for

nature. Looking after the environment is important to her.
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SELF-DIRECTION

STIMULATION

HEDONISM

ACHIEVEMENT

POWER

SECURITY

CONFORMITY

1.Thinking up new ideas and being creative is important

to her. She likes to do things in her own original way.

11. It is important to her to make her own decisions about
what she does. She likes to be free and not depend on

others.

6. She likes surprises and is always looking for new
things to do. She thinks it is important to do lots of

different things in life.

15. She looks for adventures and like to take risks. She

wants to have an exciting life.

10. Having a good time is important to her. She likes to

“spoil” herself.

21. She seeks every chance she can to have fun. It is
important to her to do things that give her pleasure.

4. It's important to her to show her abilities. She wants

people to admire what she does.

13. Being very successful is important to her. She hopes

people will recognise her achievements.

2. Itis important to her to be rich. She wants to have a lot

of money and expensive things.

17. Itis important to her to get respect from others. She
wants people to do what they say.

5. It is important to her to live in secure surroundings.

She avoids anything that might endanger her safety.

14. It is important to her that the government ensures her
safety against all threats. She wants the state to be

strong so it can defend its citizens.

7. She believes that people should do what they are told.
She thinks people should follow rules at all times, even

when no-one is watching.

OPENNESS TO
CHANGE

SELF-
ENHANCEMENT

CONSERVATION
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16. It is important to her to always behave properly. She
wants to avoid doing anything people would say is

wrong.

9. It is important to her to be humble and modest. She

tries not to draw attention to herself.
TRADITION
20. Tradition is important to her. She tries to follow the

customs handed down by her religion or her family.

The PVQ is based on statements that describe a person’s “goals, aspirations, or
wishes that point implicitly to the importance of a single value” (Schwartz, 2003a; p.
273). For example, “It is important to her to get respect from others. She wants people
to do what she says” is one item which represents the value of ‘power’. Respondents
were then asked to indicate how much this person is like or not like her on a 6-point
Likert scale with 1 = “Not like me at all’, 2 = “Not like me”, 3 = A little like me”, 4 =

“Somewhat like me”, 5 = “Like me” and 6 = “Very much like me”.

The PVQ frames each question from a third person perspective. This allows the
respondents to compare themselves to each portrait through inference (Schwartz,
2003a). Furthermore, the PVQ questions are designed to be gender specific in their
portrait statements with the use of he/she/they pronouns. The English version utilised
the gendered version of the question. However, the gendering language was not used
in the Lao version. This is due to the fact that in the Lao language referring to a third
person cannot be gendered, meaning the same third person pronoun was used
instead of he/she/they pronouns. The respondents who decided to complete the
survey in English were asked their gender and then received their version of values
guestions (male, female, or gender diverse). Respondents who chose to complete the

survey in the Lao language only received one version (‘they’ version) of the questions.

The internal reliabilities of each value dimension are outlined in Table 3.2 below.
Cronbach’s alpha values for the four higher order dimensions are considered
acceptable (a > .70) and consistent with previous literature on value types and their

dimensions (Schwartz, 2003a; Vecchione et al., 2015; Versakano et al., 2009).
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Table 4.2: Reliability of the Four Higher Order Value Dimensions

N Mean Score . Cronbach’s Alpha
Value Dimensions (out of 6) Coefficient (a)
Self-Transcendence 301 4.299 .84 .781
Openness to Change | 300 4.296 .79 75
Self-Enhancement 301 4.081 .87 .703
Conservation 301 4.313 75 731

For analysis, Schwartz (2007) recommended centring the value scores for each
respondent. The purpose of centring value score is to remove individual’s differences
in their use of the response scale. The centred scores reflect individual's value
priorities by generating the importance of each value over other values. This was done
by calculating the mean score from all of the 21 value items of each respondent, and
then subtracting this score from the mean of each value type score (Schwartz, 2003b).
These centred value scores were used for correlation analysis but and uncentred

scores were used for regression analysis.

Part 2: Measuring Beliefs and Personal Norms

Individual beliefs were measured by three components, which include environmental
concern, awareness of consequences (AC) and ascription of responsibility (AR). In
order to measure respondent's ecological concerns, Dunlap’s New Ecological
Paradigm (NEP) was utilised (Dunlap et al., 2000). The NEP scale has been widely
employed worldwide to measure an individual's level of environmental concern
(Dunlap, 2008).

The NEP has been developed into several versions. The revised NEP comprises 15
items, which reflect on how the respondents view human interaction with and
governance of nature. Respondents were asked to indicate how much they agree or
disagree with each statement on a 5-point Likert scale. Examples of items are “We are

”

approaching the limit of the number of people the Earth can support”, “The Earth has
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plenty of natural resources if we just learn how to develop them”. Respondents were
asked to rate their level of each statement from 1 = “Strongly disagree”, 2 = “Disagree”,

3 =“Unsure”, 4 = “Agree”, 5 = “Strongly agree”.

Prior to computing mean scores, relevant items were recoded to ensure a higher score
reflects a higher level of environmental beliefs. The mean NEP score from the sample
was 3.436 + 0.4588 (N = 274; mean * standard deviation), with an acceptable internal
reliability of a = .742. This internal reliability score is consistent with existing research
that studied the reliability and validity of the revised NEP scale (Cordano et al., 2003;
Hawcroft & Milfont, 2010).

Six questions were used to examine respondents’ beliefs regarding the consequences
of their actions (AC) and their feelings of responsibility for causing environmental
problems (AR). The questions were adapted from previous research (Ghazali et al.
2019; Ibtissem 2019; Yeboah & Kaplowitz 2016) and were revised to fit the local Lao
context. The statements used to assess the respondents’ AC reflected the extent to
which they believed their energy-saving actions can contribute to mitigating the effect
of global warming (e.g., “Conserving energy helps reduce the effect of global
warming”). The statements concerning AR reflected the extent to which respondents
felt responsible for energy related issues (e.g., ‘I feel jointly responsible for the energy
problems”). Respondents were then asked to indicate to the extent they agreed using
a 5-point Likert scale the same as the NEP scale (1 = Strongly disagree to 5 = Strongly
agree). The mean AC score from the sample was 3.897 + 0.724 (N = 294), with an
adequate internal reliability of a = .794. Similarly, the mean AR score from the sample
was 3.844 + 0.701 (N = 294), with an acceptable Cronbach’s Alpha score of .806.

The measurement of respondents’ personal norms (PN) was adapted from Steg et al.
(2005). Steg and colleagues (2005) used nine items to measure PN, however, only six
items that focused on problems on energy use were used in this survey. The
statements reflect the extent to which respondents felt morally obligated to save
energy, for example, “| feel personally obliged to save as much energy as possible”
and “If | would buy a new appliance (e.g., a refrigerator), | would feel morally obliged
to buy an energy efficient one”. The participants were then asked to rate how much

they agree or disagree using a scale ranging from 1 = Strongly disagree to 5 = Strongly
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agree. Participants reported feeling somewhat obligated to save energy, with the mean
score of 3.899 = 0.638 (N = 294) and Cronbach’s alpha value of .844.

Part 3: Willingness to Adopt Energy Conservation Behaviours

The survey respondents were presented with 12 statements regarding the willingness
to adopt different energy conservation actions or behaviours in the home. Two items
concerning efficiency behaviours reflect respondents’ willingness to invest in energy-
saving technology, for example, “use energy-efficient appliances or electrical
appliances (such as refrigerator, washing machine, air conditioner, water heater, light
bulbs” and “install ceiling insulation to keep your house cool”. Ten items regarding
curtailment behaviours asked respondents about their habitual energy use, for
example, “switch lights off in unused rooms” and “reduce the use of air conditioner”.
The survey items about people’s willingness to adopt energy-saving behaviours were
synthesised from previous studies (Karlin et al., 2014; Murphy, 2016; Poortinga et al.,
2004) and adapted to reflect the context of Laos. Respondents were asked to indicate
how willing they would be to adopt each of the behaviours. A 6-point Likert scale was
used, ranging from 1 = very unwilling, 2 = somewhat unwilling, 3 = not sure, 4 =
somewhat willing, 5 = very willing, 6 = already do. The responses of ‘already do’ were
excluded from the final analyses. The mean ECB value for the remaining responses
is 4.407 £ 0.969 (N = 288) with an internal reliability value of a = .936.

In addition, respondents were presented with a list of motivations and barriers to adopt
energy-saving behaviours at home. A list of 6 motivations were given, for example,
“To save money” and “It's good for the environment”. Blackwell's (2009) study on
residential electricity conservation behaviour in New Zealand formed the basis of the
scale to measure motivations. In addition, four barriers were given to participants in
order to examine what the reasons are that prevented them from adopting energy-
saving habits (e.g., “Too many investments” and “Not convenient or too much effort”).
Participants were asked to indicate how important these motivations and barriers are
from a 5-point Likert scale, ranging from 1 = Not important, 2 = Somewhat important,

3 = Not sure, 4 = Important, 5 = Very important.
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Part 4: Socio-Demographic Information

The final section of the survey included a series of socio-demographic questions to
examine respondents age, income, level of education, household characteristics and
energy use. These questions were asked to help determine the characteristics of the
sample, as well as to explore whether there is a relationship between socio-
demographic factors and people’s willingness to adopt energy-saving behaviour.
Previous studies have shown that socio-demographic factors are significant in
influencing energy-saving behaviour at home (Martinsson et al., 2011; Poortinga et al.,
2003; Urban & S¢asny 2012; Yue et al., 2013).

The sample consisted of 111 females (36.51%) and 193 males (63.49%) indicating
that male respondents were overrepresented. The 21-30 age group had the highest
percentage in the sample (43.3%), followed by 31-40 age group (41.9%). The sampled
population was relatively highly educated, with 43% holding a bachelor's degree and
18.3% holding a postgraduate degree. Most respondents identified their household
size as being small to medium, with 55.6% reported having 2 to 4 occupants in the
household and 23.9% reported having 4 to 6 people in their household. Households
in the sample consisted of father and/or mother, husband and/or wife and children.
The income distribution showed the sample having low to medium annual household
earnings. 24.3% of people reported earning between 50,000,000 to 200,000,000 Lao
Kip (NZD 5,359 — 21,438) per year, and 21.8% people reported earning between
200,000,001 to 400,000,000 Lao Kip (NzZD 21,438 — 42,876) per year. The sample
also showed a high level of home ownership, with 53.4% of the respondents reported
owning their dwellings. The household energy consumption during hot and cold
months (rainy and dry seasons) did not show a much of a difference. 48.5% of the
respondents reported paying for electricity bills around 210,000 to 600,000 Lao Kip
(NZD 20 — 55) during cold months (dry season) and 47.6% reported paying around
210,000 to 800,000 Lao Kip (NZD 20 — 73) during hotter months (rainy season).

4.5.3 Analysis

IBM’s Statistical Package for the Social Sciences (SPSS23) was used for analysis.
Raw data was first exported from Qualtrics and then were cleaned and recoded in
SPSS. New variables were created, and internal reliability scores were computed. The

associations between variables were computed through correlation analysis using
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Pearson product-moment correlation coefficient. A model of predictive power of factors
contributing to energy behaviours was estimated using multiple linear regression

analysis. The detailed results of these statistical analyses are reported in the “results

chapter of this thesis.

4.6 Summary

This chapter outlined the methodological approach taken in this thesis to answer the
research questions. The research aimed to investigate the factors that are associated
with people's willingness to adopt energy conservation behaviour in Laos. To do so,
an online survey was developed and administered to measure socio-demographic and
psychological determinants of people’s willingness to adopt energy conservation
behaviour. The data collected from the survey was examined, cleaned, and evaluated
for reliability. Once it was determined that the scales used in the survey were reliable,
further analysis was performed to answer the research questions and test the

hypotheses.
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Chapter 5: Results

5.1 Introduction

The results are organised in accordance with the research questions and hypotheses
outlined in Chapter 3 of this thesis. The first question starts with the results that
describe the associations between the willingness to adopt energy conservation
behaviours and the key psychological variables from the VBN theory. The
relationships between socio-demographic variables and the willingness to adopt
energy conservation behaviour, including efficiency and curtailment behaviour are
then presented. Finally, the predictive relationships between the VBN variables, socio-
demographic variables and efficiency and curtailment behaviours were examined via

regression analysis.

5.2 Psychological Factors Related to Energy Conservation Behaviour

Research question 1: How are values, environmental beliefs, and personal
norms associated with the willingness to adopt energy-saving behaviour in Laos?
Hypothesis 1: Self-transcendence and openness to change values will be
positively related to the willingness to adopt energy conservation behaviour. Self-
enhancement and conservation values will be negatively associated with the
willingness to energy conservation behaviour.

Hypothesis 2: High environmental concern, strong awareness of consequences
and ascription of responsibility will be positively related to the willingness to adopt
energy saving behaviour.

Hypothesis 3: Strong personal norms will be positively associated with the

willingness to adopt energy conservation behaviour

A Pearson’s product-moment correlation coefficient was calculated to identify the
relationships between values, environmental concern, beliefs, personal norms, and
the willingness to adopt energy conservation behaviour. Table 5.2 lists the correlation
coefficients between these variables. The variables were also evaluated for normality
by using the Kolmogorov-Smirnov and Shapiro-Wilk test. However, the variables were
all found to be not normally distributed (p < .05). Therefore, a Spearman’s correlation

analysis (a non-parametric statistic) was performed in order to assess whether the
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non-normality of the data would affect the results. The Spearman’s test showed similar
results to the Pearson’s correlation analysis. For ease of interpretation, the Pearson’s

correlation coefficient will be presented here.

A brief reminder of how each variable was measured can be seen in Table 5.1

below.

Table 5.1 Measurements of each Psychological Variable adapted from The

Value-Belief-Norm Theory

Variable Measurement

Scale from 1 (not like me at all) to 6 (very much
Values like me). The centred scores were used as
outlined in section 4.5.2
Environmental Concern
Awareness of Consequences Average scores based on a scale from 1
Ascription of Responsibility (strongly disagree) to 5 (strongly agree)
Personal Norm

_ Average scores based on the willingness to
Energy Conservation _
i perform the behaviours on a scale from 1 (very
Behaviour L
unwilling) to 6 (already do)

Table 5.2 displays the correlations between the four value dimensions in accordance
with Schwartz’s theory of basic values discussed in Chapter 3. In line with Schwartz’
value dimensions, the correlations indicate that value measures that oppose each
other on the higher order value dimensions present strong negative relationships. To
illustrate, respondents who more strongly endorse self-enhancement values are seen
to have lower self-transcendence values (r = -.511, p < .01), and those with stronger

conservation values tend to have lower openness to change values (r =-.531, p <.01).

As expected, there is a positive correlation between self-transcendence values and
the willingness for households to engage in energy conservation behaviour (r = .261,

p < .01). In contrast, self-enhancement values were found to be negatively associated
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with the willingness to engage in energy-saving behaviour (r = -.184, p <.01). These
results align with general findings from the literature, particularly with respect to self-
transcendence values, which are typically associated with stronger pro-environmental
behaviours. Surprisingly, the relationship between openness to change values (r =
-.020, p =.731) and conservation values (r = -.058, p =.323) and willingness to engage

in energy conservation behaviour was not statistically significant.

Table 5.2: Correlation Statistics of Psychological Variables and Behaviours

Variable M SD N 1 2 3 4 5 6 7
Self- 4.42 421 301

Transcendence

Self- 4.01 .515 301 -.511%**

Enhancement

Openness to 429 361 301 -.267** -241**

Change

Conservation 4.31 347 301 -.227*%*  -222%* -.531**

Environmental 3.435 .458 294 .289** -136* -.043 -.113*

Concern

Awareness of 3.896 .724 294 .183** -.094 -.028 -.064 373%*

Consequences

Ascription of 3.843 .700 294 .091 -.021 -.098 .031 .302%* .675%*
Responsibility

Personal Norm 3.898 .637 294 .200** -.052 -.064 -.086 A01%* .754%* .691**
Willingness to 4407 .968 288 .261** -.184** -.020 -.058 .378** .585%* .528**
engage in

Energy

Conservation

Bahaviour

.598**

Note: All variables were measured on a scale where a lower score means strongly disagree and a
higher score means strongly agree. ** Correlation is significant at the 0.01 level (2-tailed) *Correlation
is significant at the 0.05 level (2-tailed)

In line with the literature, a positive correlation between environmental concern and
self-transcendence values was found (r = .289, p < .01). This suggests that
participants who more strongly endorse self-transcendence values tend to have higher
levels of environmental concern. The opposite relationship was found with respect to
environmental

concern and self-enhancement values, indicating a negative

relationship between the two variables (r = -.136, p < .05). The relationship between
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environmental concern and conservation values appeared to be negative (r =-.113, p
< .05). This finding suggests that respondents who more strongly adhere to tradition

and security values are less likely to show concern for the environment.

Environmental concern and the willingness to adopt energy-saving behaviour at home
was found to be positively and significantly related (r = .378, p < .01). This result
suggests that participants who hold a greater level of environmental concern are more
willing to engage in energy-saving behaviour. However, environmental concern was
the variable with the lowest positive correlation with energy conservation behaviour.
As expected, the relationship between awareness of consequences and willingness
to save energy is statistically significant and strong (r =.585, p <.01). In addition, there
is a strong positive correlation between the level of ascription of responsibility and
willingness to engage in energy saving behaviour (r = .528, p < .01). This suggests
that people with higher levels of awareness of consequences and stronger feelings of

responsibility express a higher degree of willingness to save energy at home.

Personal norms show a significant and strong positive correlation with the willingness
to adopt energy conservation behaviour (r = .598, p < .01). It appeared that of all the
psychological variables, personal norms were associated most strongly with
participants’ willingness to engage in energy conservation behaviours. Additionally,
personal norms were found to be strongly positively correlated with awareness of

consequences (r = .754, p < .01) and ascription of responsibility (r = .691, p < .01).

In relation to research question 1, the hypotheses were largely confirmed. As predicted,
two higher value dimensions showed similar results to previous literature in terms of
their relationships with the willingness to adopt energy energy-saving behaviour.
However, openness to change and conservation values displayed no significant
relationship with the willingness to adopt energy-saving behaviours. This result is
contrary to what was expected as past studies have shown that openness to change
values are the motivator for people to engage in pro-environmental behaviours. In
addition, hypothesis 2 and 3 can be confirmed since there was a positive relationship
between the level of environmental concern, awareness of consequences, ascription
of responsibility, personal norms and the willingness to adopt energy conservation

behaviour.
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5.3 Socio-Demographic Factors

Research question 2: How are socio-demographic characteristics associated with
the willingness to adopt energy conservation behaviour in Laos?

Hypothesis 4: There is a positive correlation between different socio-demographic
characteristics and the willingness to adopt energy conservation behaviour at
home.

Hypothesis 5: The willingness to adopt energy conservation, curtailment and
efficiency behaviour varies with different socio-demographic factors. Women, older
residents, higher income households, and larger households are more likely to

engage in energy-saving behaviour at home.

The relationship between socio-demographic factors and the willingness to adopt
energy conservation behaviour was assessed by Pearson’s correlation coefficient.
The correlations of the variables and their statistical significance are listed in Table 5.3
below.

Table 5.3 Correlation Statistics Between Socio-Demographic Variables and
Willingness to Adopt Energy Conservation Behaviour

Variable M SD N 1 2 3 4 5 6
1 Age 2.54 .739 284
2 Gender 1.30 557 320 .111
3  Education 3.62 1.078 284 .252* .151*

4  Household Size 2.28 782 284 .090 .021 273%*

5 Household 3.35 1.990 284 .150* -.059 .080 -.035
Income
6 Household 2.20 .960 284 -.040 .031 .178* .138*
Status
7  Willingness to 4.48 .968 288 .125*  217** | 177* ,195* .034 .079
Engage in
Energy
Conservation
Behaviour

Note: For gender, 1 represents ‘male’ and 2 ‘female’. ** Correlation is significant at the 0.01 level (2-
tailed) *Correlation is significant at the 0.05 level (2-tailed)
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The results show that there is a positive correlation between age and the willingness
to adopt energy conservation behaviour (r = .125, p < .05). This means that older
participants expressed a stronger willingness to engage in energy conservation.
Gender is positively and significantly associated with energy conservation behaviour
(r=.217, p <.01), with female respondents tending to be more willing to adopt energy
conservation behaviour. Intentions to adopt energy conservation behaviour also
shows a positive correlation with education (r =.177, p < .01) along with the size of
one’s household (r =.195, p <.01).

To determine whether there is a difference between men and women concerning their
willingness to engage in efficiency and curtailment behaviours, independent samples
t-tests were performed. The homogeneity of variances was assessed by Levene’s test
for equality of variance and was assumed for both outcomes (efficiency p = .569;
curtailment p = .472). Normal distribution of the data was assessed by Q-Q plots and
Shapiro-Wilk tests. The normality of the data was however not satisfied with unequal
distribution for both dependent variables. Nevertheless, t-tests are considered to be
robust for not normally distributed data (Levin & Fox, 2011). People’s willingness to
adopt efficiency behaviours differed between men (N = 173, 4.19 + 1.00) and women
(N =102, 4.57 +£1.07). The mean difference was -.374 (95% ClI, -.626 to -.121), t (273)
= -2.915, p = .004. The same result was seen in people’s willingness to adopt
curtailment behaviours, between men (N =173, 4.31 + .98) and women (N =102, 4.68
+ .95), with a mean difference of -.366 (95% ClI, -.606 to -.126), t (273) = -3.005, p
.003).

The difference in people’s willingness to engage in energy efficiency and curtailment
behaviours between age group, level of education, household sizes, and income and
household statuses was assessed by using a one-way independent analysis of
variance (ANOVA). Normality of the data set was assessed by using Q-Q plots and
Shapiro-Wilk tests. The tests indicate that overall, the data are approximately normally
distributed. The homogeneity of variances was assessed through Levene’s test for
equality of variance, which was assumed for efficiency behaviours p = .08 and
curtailment behaviours p = .24. Results from the one-way ANOVA are presented in
Table 5.4 below.
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Table 5.4 Variance and Means Analysis of Energy Conservation Behaviour
Under Different Demographic Characteristics

Efficiency Curtailment
Characteristics Range behaviours behaviours
M SD p M SD p
Age 18-20 4.29 .83 .355 4.27 1.16 .069
21-30 421 111 4.27 1.04
31-40 4.44 .98 4.59 91
41 and above 422 1.28 4.55 1.08
Level of education Secondary school 3.54 1.27 .006 4.19 .83 .004
High school 4.10 .93 4.00 1.20
Vocational college 419 1.10 4.32 .98
Bachelor’'s degree 4.44 .97 4.52 .90
Master’s degree 457 1.09 4.79 1.03
Doctorate 350 141 3.78 1.31
Household size Under 2 people 391 1.24 .007 4.12 1.31 .013
2 - 4 people 4.34 .99 4.37 .95
4 - 6 people 425 1.04 4.56 .88
Over 6 people 489 1.03 4.93 1.04
Annual household Under 50 million 421 1.01 .210 4.59 .94 .092
income (in Lao Kip) 50 — 200 million 4.50 .92 4.29 1.00
200.1 - 400 million 410 1.10 4.22 1.01
400.1 — 600 million 443 1.14 4.61 1.00
600.1 — 800 million 465 1.08 4.77 .65
800.1 — 1 billion 411 1.02 412 1.01
Over 1 billion 4.15 1.10 4.24 1.38
Household status Rent 4.17 .92 .384 4.29 .81 .052
Own debt-free 437 1.16 4.50 1.03
Own with mortgages 421 1.04 4.21 1.04
Own by parents 4.48 .95 4.73 1.16

It could be seen that there was a statistically significant difference between people’s

willingness to adopt energy efficiency behaviours and the levels of education (F (5,
278 = 3.363), p = .006) as well as with curtailment behaviours (F (5, 278 = 3.507), p
= .004). For efficiency behaviours, Tukey’s HSD test for multiple comparisons found

that the mean value of respondents with a secondary certificate was significantly lower

thanrespondents with a Master’s degree (p = .040). The mean difference was -1.030

(95% CI, -2.034 to -.027). This result suggests that respondents with a master’'s

degree were more willing to adopt efficiency behaviour than those with a secondary

certificate. Concerning curtailment behaviours, the mean value of respondents with a

high school certificate was significantly lower than respondents with a master’s degree
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(p = .007). The mean difference was -.784 (95% CI, -1.426 to -.142). This result also
suggests that participants with a master’'s degree express a stronger willingness to

engage in curtailment behaviour than those with a high school certificate.

Household size is seen to be associated with people’s willingness to adopt efficiency
behaviours (F (3, 280 = 4.169), p =.007) as well as curtailment behaviours (F (3, 280
= 3.686), p =.012). Larger households that consist of more than six members (4.89 +
1.03) were more willing to engage in efficiency behaviours than people who live by
themselves (3.91 = 1.24). The same results were seen in the willingness to adopt
curtailment behaviours between households with over six members (4.93 + 1.04) and
people who live alone (4.12 + 1.31). The data was assumed for equal variances but
not for normal distribution. Therefore, a Kruskal-Wallis H test (a non-parametric test)
was performed. The results confirmed the statistical difference with both dependent
variables, with efficiency behaviours H (3) = 12.47, p = .006 and curtailment
behaviours H (3) = 9.77, p = .021.

For efficiency behaviours, Tukey’s HSD test for multiple comparisons found that the
mean value of households with under 2 people (i.e., people who live alone) was
significantly different from that of households with over 6 members (p =.003), 95% C.I.
= [-1.7028, -.2513]. For curtailment behaviours, Tukey’s HSD test for multiple
comparisons found that the mean value of respondents who live alone was
significantly different from that of households with over 6 members (p =.013), 95% C.I.
= [-1.5109, -.1273].

There was no significant difference between households’ income levels and people’s
willingness to adopt efficiency and curtailment behaviours. A one-way ANOVA
determined that there were no statistically significant differences in efficiency
behaviours between the levels of income, F (7, 276) = 1.388, p = .210, nor curtailment
behaviours, F (7, 270) = 1.776, p = .092. The same result was found for the difference
of household status, in that home ownership was not significantly associated with
people’s intentions to adopt efficiency behaviours F (3, 280) = 1.153, p = .384, and
curtailment behaviours, F (3, 280) = 2.614, p = .052. There was also no significant
difference between age groups and the willingness to adopt efficiency (F (3,280) =
1.086, p = .355) and curtailment behaviours (F (3,280) = 2.388, p = .069).
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Based on these findings, the hypotheses can be partly confirmed. In relation to
hypothesis 4, it can be observed that different age groups, gender, levels of education
and household sizes are positively and significantly correlated with people’s
willingness to adopt energy conservation behaviour. It can be inferred that women
were more willing to engage in both energy efficiency and curtailment behaviours than
men. Also, respondents with higher level of education expressed a stronger
willingness to engage in both types of energy-saving behaviour. Additionally, larger
households were more willing to engage in energy efficiency and curtailment

behaviours.

5.4 The Role of Psychological and Socio-Demographic Factors

Research question 3: What role do psychological and socio-demographic
factors play in influencing household energy conservation in Laos, both in
efficiency and curtailment behaviour?

Hypothesis 5: Psychological factors will be more strongly associated with
curtailment behaviour and socio-demographic factors will be more strongly

associated with efficiency behaviour.

Research question 3 sought to determine the predictive nature of psychological and
socio-demographic variables on energy conservation behaviour. It was hypothesised,
based on prior literature, that psychological variables will strongly predict people’s
willingness to adopt curtailment behaviours, whereas socio-demographic variables will
strongly predict the willingness to adopt efficiency behaviours. To test these
hypotheses, a hierarchical regression analysis was conducted. The psychological
determinants represented by the four value dimensions including self-transcendence
(ST), self-enhancement (SE), conservation (CON) and openness to change (OC)
values; environmental beliefs including environmental concern (NEP), awareness of
consequences (AC), ascription of responsibility (AR); and personal norms (PN) were
grouped in Model 1. The socio-demographic variables including gender, age,
education, household income, size and status were grouped into Model 2 of the

regression analyses. There were three outcome variables: efficiency, curtailment, and
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the overall conservation behaviour which is the combination of efficiency and

curtailment behaviours.

The assumptions for multiple regression analysis were evaluated for multicollinearity,
homoscedasticity, linearity, and normality in all regression analyses. The assumption
of multicollinearity was not violated, with the variance inflation factors (VIF) for all
variables below than 10 and the tolerance statistics all greater than 0.1. The
assumption of homoscedasticity was assessed by a visual inspection of the
scatterplots of the residuals against the predicted values. The pattern consistent with
homoscedasticity can be observed. The assumption of linearity was met as assessed
by Predicted-Probability (P-P) plots. The normality of residuals was assessed through
Shapiro-Wilk test and inspection of Q-Q plots. The data was, however, not normally
distributed. Therefore, the robust method of ‘bootstrapping’ was used to overcome the
violation of this assumption (Field, 2018). Bootstrapping treats the sample as a
population and then samples this population 1000 times to gain an estimate for the

parameters. The results presented below are the bootstrap regression results.

The results for research question 3 are organised into two separate tables, the first
displays the regression results for willingness to engage in energy conservation
behaviour, followed by willingness to engage in energy efficiency and curtailment
behaviours. Table 5.5 represents a summary of the regression results for the energy
conservation behaviour. Model 1 shows the psychological variables were able to
explain 43.8% of the variance in the willingness to adopt energy conservation
behaviour (R2 = .438, p < .001). The strongest predictor of the willingness to adopt
energy conservation behaviour was personal norms (B =.296, [.033, .545], p = .021).
In line with the literature, ascription of responsibility (B = .222, [.054, .406], p = .024)
and awareness of consequences (B = .281, [.124, .441], p = .002) were significant in
predicting the willingness to adopt energy conservation behaviour. In addition, when
the other variables were held constant, the more strongly people endorsed self-
transcendence values (B = .228, [.074, .393], p = .006), the more likely they were to
engage in energy conservation behaviour. The opposite can be seen for self-
enhancement values (B =-.151, [-.285, .006], p = .041): people who strongly endorsed
self-enhancement values were less likely to express the intention to engage in energy

conservation behaviour.

56



Table 5.5: Bootstrapped Regression Results for Energy Conservation
Behaviour. Confidence Intervals and Standard Error Based On 1000
Bootstrapped Samples.

Energy Conservation Behaviour
95% CI
B SEB Lower Upper B p
Model 1 <.001
ST .228 .079 .074 .393 .195 .006
ocC .075 .086 -.110 .236 .061 .365
SE -.151 .071 -.285 .006 -.137 .041
CON .033 .083 -.134 .190 .025 .709
NEP .209 134 -.036 475 .100 .098
AC .281 .080 124 441 .210 .002
AR 222 .092 .054 406 .162 .024
PN .296 126 .033 .545 .195 .021
Model 2 .019
ST 192 .083 .037 .359 .164 .020
ocC .071 .089 -.115 .237 .058 402
SE -.123 .069 -.258 .030 -.112 .082
CON .029 .087 -.151 .192 .022 724
NEP .145 124 -.081 .386 .069 .243
AC .285 .085 .125 460 213 .002
AR .205 .087 .032 .370 .149 .019
PN 314 127 .062 .565 .206 .016
Gender 227 .094 .038 405 .130 .018
Age .098 .059 -.016 .215 .075 .098
Education .031 .045 -.060 122 .034 498
HH Size .085 .065 -.036 225 .069 .190
HH Income -.006 .023 -.049 .038 -.013 .765
HH Status -.026 .043 -.113 .052 -.025 .578

The addition of socio-demographics variables resulted in a small but not statistically

significant increase in the explanatory power of the model (R2 =.460, R? change =.033,

p = .019) with respect to people’s willingness to engage in energy-saving behaviour.

Personal norms remained the strongest predictor of the willingness to adopt energy

conservation behaviour when all other variables were controlled for (B
[.062, .565], p = .016). Ascription of responsibility (B = .205, [.032, .370], p

314,
.019),

awareness of consequences (B = .285, [.125, .460], p = .002) and self-transcendence

values (B = .192, [.037, .359], p = .020) also remained significant in predicting the

willingness to adopt energy conservation behaviours. Gender was the only variable

from socio-demographics that was significant in predicting people’s willingness to
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adopt energy conservation behaviour (B = .227, [.038, .405], p = .018). As expected,

women were more willing to engage in energy-saving behaviour in the home.

Table 5.6 summarizes the regression analysis for willingness to engage in energy
efficiency and curtailment behaviours separately. For efficiency behaviour, Model 1
shows that only 28.5% of the variability in the efficiency behaviour could be explained
by psychological variables (R2=.285, p <.001). Only environmental concern (B =.303,
[.120, .581], p = .007) and personal norms (B = .399, [.108, .687], p = .009) were
significant predictors of willingness to engage in efficiency behaviours. When socio-
demographic variables were added in Model 2, the explained variance of the efficiency
behaviour slightly increased to 30.2%, which was not statistically significant (R2 =.302,
R2 change = .031, p =.052). Environmental concern (B =.399, [.108, .687], p = .009)
and personal norm (B = .405, [.077, .691], p = .008) remained the only positive
significant predictors of efficiency behaviours when the other variables were controlled
for. Gender also remained a significant variable in predicting the behaviour, with

women more willing to adopt efficiency behaviours (B = .268, [.307, .513], p = .030).

Regarding curtailment behaviours, Model 1 shows that 42.7% of the variability in the
curtailment behaviour can be explained by psychological variables ( Rz = .427, p
<.001). Awareness of consequence was the strongest predictor of the curtailment
behaviour (B = .322, [.146, .481], p <.001), followed by personal norm (B = .276,
[.007, .539], p =.041), and ascription of responsibility (B = .232, [.039, .433], p =.030).
In contrast to efficiency behaviours, variables from the value theory were significant in
predicting curtailment behaviours. The more strongly respondents endorsed self-
transcendence values, the more they were willing to engage in curtailment behaviours
(B =.252,[.087, .414], p = .002). Also, willingness to engage in curtailment behaviours

was negatively related to self-enhancement values (B =-.192, [-.337, -.049], p <.001).

When socio-demographic variables were included in Model 2, the explained variance
of curtailment behaviour moderately increased to 44.7% (R? = .447, R? change = .031,
p = .016). Awareness of consequence were the strongest predictor of the behaviour
(B =.322, [.141, .482], p < .001) when other variables were held constant. This result
suggests that as the mean personal norms increased by one unit, the mean
curtailment behaviours scores increase by 0.32 units. Personal norms (B = .296,
[.019, .554], p =.032), ascription of responsibility (B = .215, [.020, .427], p = .033) and
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self-transcendence values (B = .218, [.046, .382], p = .014) remained positive
predictors of willingness to engage in curtailment behaviour. Similar to Model 1,
respondents who more strongly endorsed self-enhancement values were less willing
to adopt curtailment behaviours (B =-.162, [-.308, -.025], p = .018). None of the socio-
demographic variables were significant, apart from gender (B = .219, [.029, .401], p
=.023). This finding suggests that women are more willing to engage in curtailment

behaviours at home, when the other variables are controlled for.
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Table 5.6 Bootstrapped Regression Results for Energy Efficiency and Curtailment Behaviour. Confidence Intervals and
Standard Error Based on 1000 Bootstrapped Samples.

Efficiency Curtailment
95% Cl 95% Cl
R? RZA B SE  lLower Upper B p R? RZA B SE Lower Upper B p
Model 1 .285 .285 <.001 | .427 427 <.001
ST 109 107 -110 314 .085 313 252 .081 .087 Al14 207 .002
ocC 046  .098 -143 233  .034 631 .081 092  -095 272 .064 .376
SE 071  .089 -113 245  .059 426 -196  .071  -337 -049 -170 <.001
CON 029 117  -182 268 @ .021 .807 .033 092  -153  .203 .025 741
NEP 303 114 120 581 131 .007 191 147  -080  .506 .087 177
AC .076 107 -136  .287  .052 459 322 .084 146 481 231 <.001
AR 172 106 -041 372 .115 .104 232 .100 .039 433 162 .030
PN 399 147  .108 687  .240 .009 276 134 .007 .539 174 .041
Model 2 .302 .031 .052 447 031 .016
ST 062 115 -165  .282  .048 .583 218  .084 .046 .382 179 .014
ocC 041 104 -162 244 031 702 077 .097  -103 271 .061 432
SE .095 .087 -081 .260 .079 273 -167  .072  -308 -025 -.145 .018
CON 029 122 -193 283  .020 816 .029 094  -166  .208 .022 772
NEP 241 107 .064 489 105 026 126 136 -136  .405 .058 .337
AC 100 109  -.114 316 .068 362 322 .088 141 482 231 <.001
AR 156 104 -046 354  .104 132 215 .097 .020 407 150 .033
PN 405 149 077 691  .243 .008 .296 137 .019 .554 186 .032
Gender 268 122 .037 513 .140 .030 219 .096 .029 401 120 .023
Age 040 074 -107 186  .028 .580 110 063  -010  .233 .080 .080
Education 059 .059 -056 .176  .060 319 .025 046  -070  .110 .027 573
HH Size 055  .079 -107 .199 @ .041 510 .091 068  -040  .232 071 181
HH Income -025 .028 -083  .033  -.046 361 -002 .023  -046  .047  -.005 923
HH Status -015 .052 -118 .083  -.013 786 -028 .047 -117 060  -.026 573
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Hypothesis 5 can be partially confirmed by the results. The predictive power of the
psychological variables in all regression models was greater than that of socio-
demographic variables. Personal norms and awareness of consequences were the
two strongest predictors of the willingness to engage in all types of energy
conservation behaviour. In contrast to expectations, socio-demographic variables

were not significant in predicting willingness to adopt efficiency behaviours.

5.5 Self-Reported Motivations and Barriers for Willingness to Adopt
Energy Conservation Behaviour

Respondents were asked about their motivations to engage in energy-saving
behaviour in their homes. The most common response was that they believe “it’s the
right thing to do” (M = 3.93, SD = .883), followed by the belief that “it's good for the
environment” (M = 3.90, SD = .959). These results showed that the majority of the
respondents feel that that their motivations to engage in energy-saving behaviour are
driven by both a sense of personal responsibility and a desire to positively impact the
environment. Conversely, motivations such as "it's expected of me" (M = 3.71, SD
= .950), “it's what my friends and family are doing" (M = 3.71, SD =.925) and "to save
money" (M = 3.70, SD = 1.033) were among the least motivating factors for engaging
in energy-saving behaviour. These results showed that the majority of respondents
prioritise moral and environmental considerations over social pressure or financial

savings when it comes to their willingness to engage in energy-saving behaviour.

Table 5.7 Motivations for Households Conserve Energy at Home

Motivations N M SD
To save money 288 3.72 1.033
It's good for the environment 285 3.90 .959
It's what my friends and family are doing 285 3.71 .925
It's good for my family health and well-being 285 3.88 .874
I's expected of me 286 3.71 .950
It would be the right thing to do 286 3.93 .883
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Respondents were also asked about their barriers to adopt energy-saving behaviour
in their homes. The results showed that "out of habit" was the most commonly reported
barrier (M = 3.39, SD = 1.072), followed by "not convenient (or too much effort)" (M =
3.34, SD = 1.090). These results showed that habit and convenience are important
barriers for the majority of respondents in their willingness to adopt energy-saving
behaviour in their homes. Moreover, a number of respondents reported that access to
energy-efficient products and services is challenging in Laos, which is another barrier
to adopting energy-saving behaviour. In addition, “I don’t see my friends and family do
these things” (M =3.31, SD = 1.114), “too many investments” (M = 3.25, SD = 1.097)
and “it’s not expected of me” (M = 3.22, SD = 1.178) were among the least reported

barriers that prevent households to engage in energy-saving behaviour.

Table 5.8 Barriers for Households Conserve Energy at Home

Barriers N M SD

Too many investments 285 3.25 1.097
Not convenient (i.e., too much effort) 285 3.34 1.090
Out of habit 284 3.39 1.072
| don’t see my friends and family do these things 284 3.31 1.114
It is not expected of me 282 3.22 1.178

5.5 Results Summary

Table 5.9 Research Questions and Results Summary

Results Summary

1 | How are values, environmental beliefs, and personal norms associated with

the willingness to adopt energy-saving behaviour in Laos?
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The results showed that self-transcendence values were positively associated
with the willingness to adopt energy-saving behaviour. Self-enhancement values
were negatively correlated with the willingness to adopt energy conservation
behaviour. However, openness to change and conservation values displayed no
significant relationship with the willingness to adopt energy-saving behaviour. As
expected, personal norms showed the strongest positive correlation with the
willingness to engage in energy-saving behaviour, followed by awareness of
consequences belief, ascription of responsibility belief and environmental

concern.

How are socio-demographic characteristics associated with the willingness
to adopt energy conservation, efficiency, and curtailment behaviours in
Laos?

There is a positive and significant correlation between gender, age, level of
education and household size and the willingness to adopt energy-saving
behaviour. The results showed no significant correlation between the willingness
to adopt energy conservation behaviour and household income and household
status. The findings showed that women were more willing to engage in both
efficiency and curtailment behaviours than men. Respondents with higher level of
education were more likely to engage in both types of energy-saving behaviours.
Additionally, larger households were more willing to engage in energy efficiency
and curtailment behaviours. The results showed no statistical difference between
age groups, household income and home ownership status in the willingness to
adopt energy efficiency and curtailment behaviours.

What role do psychological and socio-demographic factors play in
influencing household energy conservation in Laos, both in efficiency and

curtailment behaviours?

The psychological variables from the Value-Belief-Norm theory explained greater
variance in energy conservation, efficiency and curtailment behaviours. Personal
norms was the strongest predictor of the willingness to engage in all types of
energy conservation behaviour. Gender is the only socio-demographic variable

that showed significant predictive ability in energy conservation, efficiency, and
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curtailment behaviours. In contrast to expectation, socio-demographic variables

were not significant in predicting willingness to adopt efficiency behaviours.
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Chapter 6: Discussion

6.1 Introduction

This thesis research aimed to identify and explore the determinants of people’s
willingness to engage in household energy conservation behaviour in Laos. As such
this research contributes to the current scientific understanding of household energy
conservation behaviour and provides insights into the relationships between
psychological and socio-demographic factors and the willingness to adopt energy-
saving behaviour. This chapter discusses the findings of the research in the order of
the research questions presented above, examining them in the context of relevant
literature to seek explanations for results found in the research. This chapter also
explores the limitations of this study while identifying potential areas for further
research. Finally, chapter 6 concludes by providing a set of policy recommendations

based on the research findings.

6.2 Relationships between Psychological Factors and The Willingness
to Conserve Energy Saving Behaviour

How are values, environmental beliefs, and personal norms associated with

the willingness to adopt energy-saving behaviour in Laos?

The Value-Belief-Norm theory of environmentalism (Stern, 2000) was used in this
thesis to conceptually frame the determinants of people’s willingness to save energy
in their homes in Laos. The relationship between the psychological factors and the
willingness to engage in energy-saving behaviour was examined through correlational
analyses. A significant positive correlation was found between self-transcendence
values and the willingness to conserve energy. As Schwartz’s value theory suggests,
a negative relationship between people’s willingness to conserve energy and self-
enhancement value was observed. Such a finding indicates that respondents who
more strongly endorsed values that included a concern for people and the environment
expressed greater willingness to engage in energy conservation behaviour. In contrast,
people who more strongly endorse self-enhancement values (associated with power

and wealth) were less willing to conserve energy. This result is consistent with
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Schwartz’ value theory, which suggests that motivations focused on personal interests
are often in conflict with those that prioritise the well-being of others (Schwartz, 2012).
The negative association between self-enhancement value and people’s willingness
to adopt energy conservation behaviours aligns with the studies conducted by
Poortinga et al. (2004) and Nguyen et al. (2016), which both found that people who
showed lower endorsement of self-enhancement values were more willing to engage

in household energy-saving behaviour.

In contrast to expectations, the study found no significant relationship between
openness to change and conservation values and people's willingness to engage in
energy-saving behaviour. The study had hypothesized that openness to change
values would be positively correlated with energy conservation behaviour, as this
value orientation embodies a readiness for change. Additionally, the study had
expected conservation values, which reflect self-restriction and resistance to change,
to be negatively associated with energy-saving behaviour. Although prior research has
shown that openness to change values are positively associated with pro-
environmental behaviour (Gilg et al., 2005; Stern et al., 1999) and conservation values
are negatively related to pro-environmental behaviour (Braito et al., 2017; Schultz et
al., 2005), these relationships did not emerge in this study. One possible explanation
for this finding may be because self-transcendence and self-enhancement values
were identified as the most significant variables in explaining energy-saving behaviour
(Ibtissem, 2010; Mirosa et al., 2013; Yeboah & Kaplowitz, 2016).

In terms of value orientations, it can be seen that people who prioritise self-
transcendence values over self-enhancement values are more likely to adopt energy-
saving behaviour, irrespective of their adherence to openness to change or
conservation values. This suggests that efforts to promote energy conservation
behaviour, particularly in Laos, may be more effective if they focus on appealing to
values concerning the welfare of others and the environment. Nonetheless, further
research is needed to better understand the relationship between different value

orientations and how they influence energy-saving behaviour in different contexts.

The concept of environmental concern has been widely studied in order to understand
the factors that can motivate households to adopt energy-conserving behaviour.

Correlation analysis from this study showed that environmental concern was
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significantly and positively related to the willingness to adopt energy conservation
behaviour. This finding is consistent with past studies that found positive relationships
between environmental concern and willingness to adopt energy-saving behaviour
(Karlin et al., 2014; Poortinga et al., 2004).

In addition, the results showed strong and significant correlations between awareness
of consequences, ascription of responsibility, personal norms and people’s willingness
to engage in energy-saving behaviour. These results are consistent with other
research, which found positive relationships between those variables and energy-
saving behaviour and willingness to engage in energy-saving behaviour (Ghazali et
al., 2019; Ibtissem, 2010; Nordlund & Garvill, 2003; Steg et al., 2005; Yeboah &
Kaplowitz, 2016). The findings suggest that if people are more aware of the negative
environmental consequences of their energy use, they are more likely to take
responsibility and feel more obligated to reduce their energy consumption. This result
was reflected in the strong correlation found between personal norms and people’s
willingness to conserve energy. Personal norms were the most strongly related
variable with people’s willingness to engage in energy-saving behaviour. This finding
is consistent with previous research that found strong relationships between personal
norms, household energy-saving behaviour and intentions (Fornara et al., 2016;
Ibtissem, 2010; Yeboah & Kaplowitz, 2016). This finding supports the Value-Belief-
Norm (VBN) theory and the norms activation model (NAM), which argued that personal

norms play a key role in activating pro-environmental behaviour.

6.3 Socio-Demographic Factors and The Willingness to Adopt Energy
Conservation Behaviours

How are socio-demographic characteristics associated with the willingness to

adopt energy conservation behaviour in Laos?

Based on the results of the correlation analysis, it appears that the willingness to adopt
energy conservation behaviour is significantly associated a variety of socio-
demographic factors, including gender, age, level of education and household size.
However, the results showed no significant correlation between the willingness to

adopt energy conservation behaviour and household income and household status.
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The findings from this study showed that women were more willing to engage in both
efficiency and curtailment behaviours. Yet, the research findings on the relationship
between gender and energy conservation behaviour are mixed. While a study
conducted by Poortinga et al. (2003) found that gender was not significantly correlated
with people’s intentions to adopt energy efficiency and curtailment behaviours, other
studies found that women are more likely to engage in both types of energy-saving
behaviours (Barr et al., 2005; Jansson et al., 2009). These mixed findings suggest that
the relationship between gender and energy conservation behaviour is complex and
may be influenced by a variety of factors such as cultural differences, education levels
and social status. For example, in Laos, women are traditionally responsible for
household chores that often require the use of energy, hence they may be more aware
of the importance of conserving energy in the home. Although women in this study
showed a higher willingness to engage in energy-saving behaviour, further research
is required to understand the relationships of these factors and their associations with

energy-saving behaviour.

The results from a one-way ANOVA showed that there was a significant difference
between the level of education that the respondents had obtained and their intentions
to save energy at home. It was revealed that people with postgraduate degrees were
more willing to engage in energy efficiency and curtailment behaviours than people
who had lower educational qualifications. This outcome is contrary to previous studies,
which found no significant differences in education backgrounds and intentions or
energy-saving behaviour, especially curtailment behaviours (Poortinga et al., 2003;
Sardianou, 2007; Wang et al., 2018). Given that environmental protection and energy
conservation education is much more available at tertiary level studies, such an
outcome suggests that a lack of environmental education in the current primary and
secondary education system in Laos could be one reason why people are less likely
to demonstrate energy efficiency and curtailment behaviours (Oepen, 2021). Thus,
incorporating education about energy conservation in schools could potentially
promote energy-saving practices that could lead to a reduction of energy consumption.

The results of this study showed a significant correlation between household size and
people’s willingness to adopt energy conservation behaviour. Similar to previous
studies, larger households were found to be more likely to adopt both types of energy-
saving behaviour (Barr et al., 2005; Yue et al., 2013). Yue and colleagues (2013) found
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that families with children are more motivated to engage in energy-saving behaviour
because they are more concerned about household expenses, as well as wanting to

set a good example for their children.

Contrary to many previous research studies (Poortinga et al., 2004; Sardianou, 2007;
Umit et al., 2019; Urban & S&asny, 2012), this study found that household income was
not significantly related to the adoption of energy-saving behaviour. Commonly,
previous research found that households with a lower income tend to adopt energy-
saving curtailment behaviours, while those with higher incomes are more likely to
invest in energy-efficient technologies. However, this study found that household
income was not a significant factor in the intentions to adopt energy-saving behaviour,
suggesting that financial considerations may not play a major role in a household's
decision to engage in energy-saving behaviour or invest in energy efficiency in Laos.

In addition, household status did not significantly correlate with people’s willingness to
save energy in the home. This result is surprising because past research has revealed
that homeownership is an important factor for households to engage in energy
efficiency behaviours (Barr et al., 2005; Lillemo, 2014). For example, owning a
residence is positively related to more investments in home insulation and energy-
efficient appliances. Because homeownership may give individuals a sense of
connection and control of their home, which further encourages them to consider
investing more in energy efficiency (Barr et al., 2005). Although the results of this study
showed a high percentage of homeownership, the correlation between energy-saving

intentions and ownership status was not evident.

Lastly, this research found a positive correlation between people’s willingness to
engage in energy-saving behaviour and age, where older residents were more willing
to conserve energy in their homes. This finding is consistent with previous research
that found a positive relationship between seniority and energy savings (Wang et al.,
2011; Yue et al., 2013). One possible explanation for this outcome may be that older
people may experience greater financial pressures and household spending, leading

them to make greater effort in reducing energy consumption.
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6.4 The Role of Psychological and Socio-Demographic Factors

In this study, regression analysis was used to determine the relative importance of
psychological factors and socio-demographic factors. The psychological variables
adapted from the VBN theory were able to explain 43.8% of the variance in people’s
willingness to adopt energy conservation behaviour. The inclusion of socio-
demographic variables resulted in a small increase in the explained variance but not
statistically significant. Personal norm was the strongest predictor of people’s
willingness to engage in energy-saving behaviour, followed by awareness of
consequences, ascription of responsibility and self-transcendence values. Additionally,
respondents reported that “it would be the right thing to do” was their top motivation
for engaging in energy-saving behaviour. This finding is consistent with other research
that used the VBN framework, which found that personal norm is the strongest
predictor of energy conservation behaviours (Ibtissem 2010; Van Der Werff & Steg,
2015; Yeboah & Kaplowitz, 2016).

The variables from the VBN theory were able to significantly predict the willingness to
adopt curtailment behaviours. The addition of socio-demographic variables led to a
small increase in the explained variance but not statistically significant. Awareness of
consequences was the strongest predictor of people’s willingness to engage in energy
curtailment behaviours. Regression analysis revealed that environmental concern was
not a significant predictor of the willingness to adopt energy curtailment behaviours
when other factors were controlled for. Environmental concern was found to be an
important predictor of curtailment behaviours in previous studies (Karlin et al., 2014;
Never et al., 2022). However, those studies did not include other variables such as
values, environmental beliefs and personal norms that may also correlate with
people’s willingness to adopt energy curtailment behaviours. This finding highlights
the significance of considering various factors in predicting people’s willingness to
adopt energy curtailment behaviours to gain a more comprehensive understanding of

why people decide to adopt energy-saving behaviour.

The psychological variables were significant in explaining the variance in people’s
willingness to engage in energy efficiency behaviours. However, the addition of socio-
demographic variables resulted in a small but insignificant increase in the amount of

explained variance. Contrary to what was hypothesised, all socio-demographic
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variables, apart from gender, were found not significantly related to the willingness to
adopt energy efficiency at home. This finding differed from previous research in the
OECD and European countries that found households with higher income are more
likely to invest in energy-efficient solutions (Ameli & Brandt, 2015; Fornara et al., 2016;
Umit et al., 2019). This does not appear to be the case in the context of Laos. One
possible explanation for this outcome may be the lack of affordable energy-efficient
products and services in the country. As Steg (2008) suggested, this type of situational
constraint is considered to be an important factor that prevents people’s from engaging
in energy efficiency behaviours. Unlike in developed countries, accessing modern
energy-efficient technologies such as home insulation and energy-efficient lightings in
Laos can be difficult. This explanation also aligns with what was reported by several
respondents of the survey, who indicated that although they are willing to invest in

energy efficiency, the energy-efficient products and services are not readily available.

6.5 Limitations and Future Research

6.5.1 Sampling Method

One limitation of this study is the sampling method. As discussed in the methodology
chapter, convenience sampling in the form of online surveys can be a useful method
for gathering data and testing theories for this type of project. The sample size of 304
people in this study was considered acceptable, but it was not representative of the
Laos population because it consisted only of residents with access to the internet, and
who have high levels of education. Men were also overrepresented. Despite the efforts
to include participants with diverse range of socio-demographic characteristics,
achieving a sample that is truly representative of the population was too challenging
for this thesis research. Nevertheless, it is not uncommon for studies to use non-
representative samples, such as those obtained through convenience sampling. For
example, studies conducted by Yeboah and Kaplowitz (2016) and Choi et al. (2015)

used online surveys as a method of data collection.

Another issue with the sampling method used in this study is the potential of selection
bias, which occurs when the respondents who choose to participate in a survey are
more likely to have a particular interest in the topic of the survey. In this case, because
participation was completely voluntary, it is possible that the respondents who chose

to participate were more interested in energy conservation. The high scores on the
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level of awareness of consequences and other related constructs also indicated that
households who participated in the study were already motivated to conserve energy.
Therefore, this means that the findings of this study are not necessarily generalisable

to the larger population.

To improve the representativeness of the sample in future research, a probabilistic
sampling method could be used to reach a wider and more diverse sample. The use
of probabilistic sampling in future research could also increase the sample size. An
increase in a sample size could lead to a more varied and complex picture of the
relationship between psychological and socio-demographic factors regarding energy
conservation behaviour, and a more nuanced understanding of the willingness to

engage in energy conservation behaviour.

6.5.2 Self-Reported Responses Bias

Another limitation of this study that should be acknowledged is that responses bias
may have occurred because of the use of self-reported data. For instance, the use of
self-reported measures of values, as measured by Schwartz’ values questionnaire,
may be subject to response bias. This means that respondents may have responded
to questionnaire items in a way that reflected the values they believe they should be
answering, rather than their true values. However, the use of Schwartz’ PVQ
guestionnaire was designed to minimise the self-response bias because it frames
each statement from a third person perspective. This allowed the respondents to
compare the values described in the questionnaire to their own values, which may
help reduce the tendency for them to respond in a way that they think is socially

desirable.

6.5.3 Future Research

During the planning process, a number of measures were considered but ultimately
not included. The variables from the Theory of Planned Behaviour, such as perceived
behavioural control, social norm, and attitude, are prominent in prior research
assessing people’s intentions to engage in energy conservation behaviour
(Abrahamse, 2019). Assessing people’s belief in their ability to change their behaviour
and measuring social norms, attitudes, and knowledge of energy conservation, would

be worth investigating in future research as together these factors would provide a rich
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nuanced understanding of energy conservation behaviour. However, this thesis did
not have the scope to include these variables. Nevertheless, it would be worth
investigating these variables in future research. One method for collecting such data
could be by employing a qualitative approach given that qualitative research methods
have the capacity to generate more nuanced understandings, particularly in the
context of Laos where this topic has not been studied. Additionally, it is important to
adjust the survey instrument according to local language and culture to ensure that
the questions are comprehensible and culturally appropriate for the study population.
Regardless, the findings of this thesis can serve as a foundation for future research
on how psychological and socio-demographic factors are associated with people’s
willingness to adopt energy conservation behaviour. This study served as a

preliminary investigation in this topic that has not been explored previously in Laos.

6.6 Policy and Research Implications

While | cannot draw conclusions about causality based on these findings, they offer
some useful insights for developing strategies to promote household energy
conservation behaviour in Laos. Behavioural change plays a significant role in
household energy conservation efforts. Policy interventions that target behavioural
change tend to be more effective when they focus on the key determinants of the
behaviours and removing any barriers that prevent change (Van Valkengoed et al.,
2022). In order to maximise the effectiveness of these future interventions, it is
important to identify the factors that either encourage or discourage people’s

willingness to engage in energy-saving behaviour.

The results from this research showed that psychological determinants are strongly
related to people’s willingness to adopt energy conservation behaviours in the home.
Future intervention efforts should therefore focus on these factors. A key finding of this
research indicated that people who adhere to self-transcendence values and are more
aware of the consequences from their energy use, tend to feel a greater sense of
responsibility for their actions, leading to a feeling of moral obligation to engage in
energy-saving behaviour. Therefore, public campaigns and educational programs that
focus on strengthening self-transcendence values while highlighting the impacts of
excessive energy consumption, can encourage a sense of responsibility and personal

norms, which as this study suggests, is a significant predictor of people’s willingness
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to adopt energy conservation behaviour. As argued by Steg and Vlek (2009), it is
believed that when people acquire new knowledge, their attitudes and beliefs about
certain topics may change, which can then lead to changes in their behaviour. In a
similar vein, education campaigns that focus on environmental consequences might

result in attitude and behaviour change.

This study found that the lack of availability and accessibility of energy-efficient
technologies in Laos may prevent certain households from adopting energy efficiency
behaviours. Such contextual barriers are considered to be a significant challenge for
people to engage in pro-environmental behaviours (Steg, 2008). In the case of Laos,
policymakers can consider collaborating with manufacturers and retailers to increase
the availability of energy-efficient products, potentially by providing incentives such as
rebates or subsidies. Additionally, the government can provide financial support for
the establishment of distribution networks for energy-efficient products, making them
more readily accessible to consumers across the country. For example, in China, the
government provides subsidies for manufacturers of energy-efficient products such as
air conditioners and light bulbs to make them more affordable to consumers (Zheng &
Zeng, 2013). This policy has been effective in increasing the market share of energy-

efficient products, which contribute to a reduction of energy consumption.

Another interesting finding of this study is that gender appeared to be a significant
predictor of people’s willingness to save energy at home. Further research is required
to examine the unique motivations of males and females to conserve energy in the
home in Laos. As suggest by Du and Pan (2022), using the same energy-saving
interventions for both men and women may not be effective given the fact that men
and women demonstrated different motivations for energy conservation. Therefore, it
is important to design tailored energy-saving interventions for both males and females.
For example, campaigns targeted towards men could emphasise on the importance
of their contribution to energy savings in the home and encourage them to take an
active role in adopting energy-saving practices.

6.7 Chapter Summary

The research and analysis have led to a number of conclusions about the relationships
between psychological and socio-demographic factors and people’s willingness to

adopt energy conservation behaviour in the home. The findings of this study reinforce
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previous research that found psychological variables play a significant role in
predicting people’s decisions to engage in energy conservation behaviours. However,
the expected relationships between socio-demographic factors and people’s
willingness to engage in efficiency behaviours was not supported by the results of this
study. The findings have implications for the design of energy conservation
intervention efforts to promote in-home energy-saving behaviour in Laos. Limitations
of the study have been acknowledged, and future studies are suggested to address

these limitations.
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Chapter 7: Conclusion

The growing demand for energy has resulted in an increase in global energy
consumption, exacerbating the impacts of climate change. A shift in the current energy
systems is vital to achieve a low-carbon future. One way to reduce the global energy
consumption is by improving energy efficiency across all sectors. The residential
sector, in particular, is a major contributor to the rise in energy consumption (Nejat et
al., 2015). Addressing energy consumption in homes through energy efficiency and
conservation measures is therefore a crucial step towards mitigating the impacts of

climate change and promoting sustainability.

As a developing nation, Laos has experienced an increase in household energy
consumption due to population growth and economic development (ADB, 2019). The
rise in household energy use presents a significant challenge for the country to meet
its commitments of carbon neutrality by 2050 (IEA, 2022b). Encouraging households
to adopt energy efficiency and conservation behaviour is widely regarded as a key
strategy for many European nations to reduce energy consumption (IEA, 2022a).
However, there is a lack of in-depth research on the factors that motivate households
in Laos to engage in energy conservation behaviour. Understanding the key
determinants of people’s willingness to engage in energy-saving behaviour is vital in
informing policy interventions that aim to encourage households to reduce their energy

use.

The aim of this study was to contribute to the literature on energy conservation
behaviour in Laos and Southeast Asia more broadly. This study explored the
relationship between psychological and socio-demographic factors and people’s
willingness to engage in household energy-saving behaviour. Using the Value-Belief-
Norm theory as a guiding theoretical framework, the psychological factors included
values, environmental beliefs, and personal norms. Socio-demographic factors
included age, gender, level of education and household characteristics. These
variables were examined in order to gain a deeper understanding of motivational
factors that drive energy conservation behaviour in residential settings and to provide

insights for future policy interventions effort in Laos.
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A number of psychological determinants were found to be related to people’s
willingness to adopt energy-saving behaviour. Personal norm was the most strongly
related variable with people’s willingness to engage in energy-saving behaviour. A
significant positive correlation was also found between self-transcendence values and
the willingness to conserve energy. Conversely, self-enhancement values were
negatively associated with willingness. Openness to change and conservation values
were not significantly related to the willingness to engage in energy-saving behaviour.
These findings suggest that respondents who more strongly endorsed values that
reflect concern for people and the environment expressed greater willingness to
engage in energy conservation behaviour. This study also showed that environmental
concern was positively related to willingness to adopt energy-saving behaviour. In
addition, the results showed strong and significant correlations between awareness of
consequence, ascription of responsibility and people’s willingness to engage in energy

conservation behaviour.

People’s willingness to adopt energy conservation behaviours was significantly
associated with a number of socio-demographic factors, including gender, age, level
of education and household size. The results of this study indicated that women were
more willing to engage in both energy efficiency and curtailment behaviours as
compared to men. Respondents with higher level of education were also more likely
to engage in both types of energy-saving behaviours. Furthermore, larger households

were more willing to engage in energy efficiency and curtailment behaviours.

The findings of this research suggest that psychological variables play a significant
role in determining people's willingness to engage in energy-saving behaviour. Thus,
future initiatives that aim to promote energy conservation should focus on these factors.
This study found that individuals who prioritise self-transcendence values and are
aware of the consequences of their energy use tend to feel a stronger sense of
responsibility and moral obligation to conserve energy. By promoting these values
through public education campaigns and highlighting the impact of energy
consumption, a sense of personal responsibility and norms can be encouraged, which
has been shown to be a strong predictor of energy conservation behaviours. As Steg
and Vlek (2009) have argued, when people gain new knowledge, their attitudes and
beliefs on certain topics may shift, leading to changes in their behaviour.
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Socio-demographic variables were not significant in predicting people’s willingness to
engage in efficiency behaviours. This is contrary to previous research in other
countries, where socio-demographic factors such as household income and
homeownership appeared to be a significant factor in influencing people’s intentions
to invest in energy efficiency in the home. In this study, household income was not a
predicting factor as expected. This indicates that motivations for engaging in energy
efficiency behaviour in this context may not necessarily stem from financial
considerations but could come from other sources. The results of this study indicate
that a shortage of energy-efficient technology options in Laos may prevent some
households from adopting energy-saving behaviour. Contextual barriers, such as cost
and availability pose a significant challenge for individuals to adopt environmentally
conscious practices. To address this issue, policymakers can work with manufacturers
and retailers to improve the availability of energy-efficient products by offering
incentives such as rebates or subsidies. The government can also support the creation
of distribution networks that make these products easily accessible to consumers

throughout Laos.

In summary, the outcome of this study highlights the importance of considering a wider
range of factors that are associated with intentions to adopt energy conservation
beyond socio-demographic factors when developing strategies to promote the
adoption of energy efficiency and conservation behaviour. In the Lao context, this
research shows that personal norms, values and beliefs are significant, and these
insights can be used for future policies and interventions aimed at promoting energy
conservation in households. Changing behaviour is a crucial aspect of conserving
energy in households. To make these efforts successful, it's essential to target the
important factors that influence behaviour and remove any obstacles preventing

change.
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Appendix B: Participants Information and Survey in English and Lao

Household Energy Conservation Behaviour Survey

Welcome to the Household Energy Conservation Behaviour survey and thank you
for taking your time to participate. If you decide not to participate, thank you for
considering this request.

Who am 1?

My name is Diane Phomsoupha and | am a Masters student at Te Herenga Waka—
Victoria University of Wellington. The information obtained from this research project
will be used in my Masters thesis and might also be used for publication in journals
and/or presented at conferences. The data obtained from this research might be
shared with other researchers for future publication. This project is being supervised
by Dr Wokje Abrahamse and has been approved by the Te Herenga Waka—Victoria
University of Wellington Human Ethics Committee (approval number 30363).

What is the aim of the project?

In this study, | am examining the role of socio-demographic factors (such as age,
gender, and income) and people’s motivations (such as values and beliefs) to see
how important they are in people’s decisions about in-home energy use. In doing so,
| will gain an understanding of the key factors that are associated with energy
consumption behaviours in the home, which can be useful for the design of energy
conservation campaigns.

How can you help?

You have been invited to participate because you are currently residing in Laos. If
you agree to take part, you will complete a survey. This online survey will take about
15 to 20 minutes and consists of four main parts. Firstly, the survey will ask you
guestions about your values. Secondly, we will ask you about your opinions about
the environment. Then, you will be asked to answer some questions regarding your
energy saving behaviours at home. Some background questions about your
household characteristics and energy consumption will also be asked at the end of
the survey. You can complete the survey anytime and at your convenience, but
preferably in one go, although you can come back to it if needed.

Also, by completing this survey you will have the opportunity to go into the draw to
win 200,000 kip worth of food and grocery voucher from Foodpanda. Good luck!
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What will happen to the information you give?

This research is anonymous. This means that nobody, including the researchers will
be aware of your identity. By answering it, you are giving consent for us to use your
responses in this research. Your answers will remain completely anonymous and
unidentifiable. Once you submit the survey, it will be impossible to retract your answer.
Please do not include any personal identifiable information in your responses.

If you have any questions or problems, who can you contact?

If you would like to see an aggregate summary of the results, please visit the study
Facebook page called “Energy Conservation Behaviour in Laos”. If you have any
guestions, either now or in the future, please feel free to contact either me or my
supervisor: Student: Diane Phomsoupha, phomsodian@myvuw.ac.nz; Supervisor: Dr
Wokje Abrahamse, Senior Lecturer at the School of Geography, Environment and
Earth Sciences, +64 44635217, wokje.abrahamse@vuw.ac.nz

Human Ethics Committee information

If you have any concerns about the ethical conduct of the research you may contact
the Te Herenga Waka—Victoria University of Wellington HEC Convenor, Associate
Professor Rhonda Shaw, by emailing hec@vuw.ac.nz.

Do you consent to take part in this research and proceed to the survey?

o Yes
o No

If No is selected, then skip to end of survey

Are you 18 years old and over?

o Yes
o No

If No is selected, then skip to end of survey
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Part 1: Your values

First, we would like to ask you a few questions about your values. These are broad,
guiding principles in people’s lives. Answering these questions will provide us with a
better understanding of the views that are important to you personally. There are no
right or wrong answer, we are interested in your opinion.

Please choose which gender you most strongly identify with. From here, you will be
directed to the associated version of the questionnaire.

o Male

o Female

o Non-binary

o Prefer not to say

Here we briefly describe different people. Please read each description and think
about how much that version is or is not like you.

Ile e sw 331 10N
aw a1] 10N
sw S| sl vV
alW ayjl| Freymawios
awl ayI
aw I yonw AIap

1. Thinking up new ideas and being
creative is important to her. She likes to
do things in her own original way.

2. Itis important to her to be rich. She
wants to have a lot of money and
expensive things.

3. She thinks it is important that every
person in the world should be treated
equally. She believes everyone should
have equal opportunities in life.

4. It's important to her to show her abilities.
She wants people to admire what she
does.

5. Itis important to her to live in secure
surroundings. She avoids anything that
might endanger her safety.

6. She likes surprises and are always
looking for new things to do. She thinks it




is important to do lots of different things
in life.

7. She believes that people should do what
they are told. She thinks people should
follow rules at all times, even when no-
one is watching.

8. Itis important to her to listen to people
who are different from her. Even when
they disagree with her, she still wants to
understand them.

9. Itis important to her to be humble and
modest. She tried not to draw attention
to herself.

10.Having a good time is important to her.
She like to “spoil” herself.

11.Itis important to her to make her own
decisions about what she does. She
likes to be free and not depend on
others.

12.1t's very important to her to help the
people around her. She wants to care for
their well-being.

13.Being very successful is important to her.
She hopes people will recognise her
achievements.

14.1t is important to her that the government
ensures her safety against all threats.
She wants the state to be strong so it
can defend its citizens.

15. She looks for adventures and like to take
risks. She wants to have an exciting life.

16.It is important to her always to behave
properly. She wants to avoid doing
anything people would say is wrong.

17.1t is important to her to get respect from
others. She wants people to do what she
says.

18.1t is important to her to be loyal to her
friends. She wants to devote herself to
people close to her.

19. She strongly believes that people should
care for nature. Looking after the
environment is important to her.
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20. Tradition is important to her. She tries to
follow the customs handed down by her
religion or her family.

21.She seeks every chance they can to
have fun. It is important to her to do
things that give her pleasure.

Part 2: Your opinion about the environment

We are interested in your views on the environment. The following question will ask

you some questions about your attitudes toward the environment. Please remember

that there are no right or wrong answer, we are interested in your opinion.

Please indicate the extent to which you agree or disagree with each of the following
statements.

aalbesip Abuons
aalbesiq
ainsun
90.Iby
2albe ABuons

1. We are approaching the limit of the number of
people the Earth can support.

2. Humans have the right to modify the natural
environment to suit their needs.

3. When humans interfere with nature it often
produces disastrous consequences.

4. Human ingenuity will ensure that we do not
make the Earth unliveable.

5. Humans are seriously abusing the
environment.

6. The Earth has plenty of natural resources if
we just learn how to develop them.

7. Plants and animals have as much right as
humans to exist.

8. The balance of nature is strong enough to
cope with the impacts of modern industrial
nations.
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9. Despite our special abilities, humans are still
subject to the laws of nature.

10.The so-called “ecological crisis” facing
humankind has been greatly exaggerated.

11.The Earth is like a spaceship with very limited
room and resources.

12.Humans were meant to rule over the rest of
nature.

13.The balance of nature is very delicate and
easily upset.

14.Humans will eventually learn enough about
how nature works to be able to control it.

15.1f things continue on their present course, we
will soon experience a major ecological
catastrophe.

16.Global warming is a problem for society.

17.Conserving energy helps reduce the effect of
global warming.

18.The depletion of energy sources is a societal
problem.

19.1 feel jointly responsible for the energy
problems.

20.1 feel jointly responsible for the depletion of
energy sources.

21.1 feel jointly responsible for global warming.

22.1 feel personally obliged to save as much
energy as possible.

23.1 feel morally obliged to save energy,
regardless of what others do.

24.People like me should do everything they can
to reduce energy use.

25.1 feel guilty when | waste energy.

26.1f I would buy a new appliance (e.g., a
refrigerator), | would feel morally obliged to
buy an energy efficient one.

27.1 feel obliged to bear the environment and
nature in mind in my daily behaviour.
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Part 3: Energy conservation actions

We would like to know about your energy-saving behaviour at home. Listed below
are some possible conservation activities you can adopt, or already do, to save
electricity use at home. Please indicate how willing you would be to do each action.

Bunmun Alop
Buijimun
reymawos

ains 10N

Bunm reymawos
Bunm A1opn

1. use energy-efficient appliances or electrical
appliances (such as refrigerator, washing
machine, air conditioner, water heater, light
bulbs).

2. install ceiling insulation to keep your house
cool.

3. unplug appliances (appliances not on stand-
by).

4. switch lights off in unused rooms.

5. set thermostat between 23 to 25 degrees
Celsius.

6. shower shorter (restrict the length of showers
to save electricity).

7. buy less electrical devices and appliances.

8. use less electrical devices (i.e., TVs,
computers).

9. reduce the use of air conditioner.

10.cool only one communal use room in the
house (avoid cooling separate rooms).

11.use communally cooling spaces such as
cafes instead of cooling personal space.

12.cooling house by opening windows.

op Apealy




Please indicate to what extent the following reasons are important for you to do to
save energy at home. There is also space provided to describe your own reason.

Z §'U) Z § <
o o (@] (1)
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1. To save money

I's good for the environment

3. It's what my friends and family are
doing

4. It's good for my family health and
well-being

5. It's expected of me

It would be the right thing to do

7. Other reason (please specify)

N

»

Please indicate how important these barriers would prevent you to save energy at
home. There is also space provided to describe your own barrier.

Z| 3w zZ T | 3<
5185| & 2|23
s|32| ¢ 5|3
S | &= = o |
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1. Too many investments

2. Not convenient (i.e., too much effort)

3. Out of habit

4. | don’t see my friends and family do

these things
5. Itis not expected of me

6. Other (please specify)
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Part 4. Background questions

Finally, please answer a few questions about yourself, household characteristics and
energy consumption. Remember that your responses are anonymous and

confidential.

1. What age group do you belong?

o

0O O 0O 0O O O

18-20
21-30
31-40
41-50
51-60
61-70
71 and older

2. Please estimate your total annual household income in Lao Kip (before

tax).

0 O O 0O 0O 0O 0 O

Under 50,000,000
50,000,000 - 200,000,000
200,000,001- 400,000,000
400,000,001 - 600,000,000
600,000,001 - 800,000,000
800,000,001 - 1,000,000,000
Over 100,000,000

Prefer not to say

3. Including yourself, how many people currently live in your household?

o

@)
@)
©)

Under 2 people
2 - 4 people

4 - 6 people
Over 6 people

4. Who lives in the same household as you? Please tick all that apply.

o

O O O O O O

My husband or wife

My girlfriend, boyfriend, or partner

My father and/or mother

My son(s) and/ or daughter(s)

My brother(s) and/or sister(s)

My friend(s) or flatmate(s)

Other (e.g., my grandmother, my mother-in law)
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5. Which of these best describe your highest educational qualification?

(@]

Secondary school certificate

High school certificate

Vocational or polytechnic school certificate
Bachelor’s degree

Master’s degree

Doctorate

6. Home ownership status. Do you rent or own the place/dwelling you live

in?

@)
@)
@)
@)

Rent

Own debt free

Own with mortgage(s) on it
Other (e.g., your parents own it)

7. What is your household average monthly electricity bill in Lao Kip,
during winter months?

o

0O O 0 0O O 0O o0 O °O

Less than 200,000
210,000 — 400,000
410,000 - 600,000
610,000 — 800,000
810,000 - 1,000,000
1,010,000 - 1,200,000
1,210,000 - 1,400,000
1,410,000- 1,600,000
Over 1,600,000

Don’t know

8. What is your household average monthly electricity bill in Lao Kip,
during summer months?

o

© 0O O 0 O 0o 0o 0O o O

Less than 200,000
210,000 — 400,000
410,000 - 600,000
610,000 — 800,000
810,000 - 1,000,000
1,010,000 - 1,200,000
1,210,000 - 1,400,000
1,410,000- 1,600,000
1,610,000 — 1,800,000
1,810,000 — 2,000,000
Over 2,000,000
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o Don’t know

If you have any comments that you would like to add about this topic, please write
them here

If you would like to see a summary of the results of the research, please visit the
study Facebook page called “Energy Conservation Behaviour in Laos”. The results
will be posted towards the conclusion of the research near the end of this year.

If you would like to enter the prize draw, please enter your email address (only one
entry per person is allowed). This will be drawn at the conclusion of the survey at the
end of October 2022.

Thank you for your time spent taking this survey, your participation
Is very much appreciated!

103



La) o (<) D o Q) () Q
JogagoadodninavdedowsayguluaoSsy

Sudteusuang togagoodioGrianaudsdowsaguluaodeu uae 2euladivinusula
Tunauneudngagoni.

Sawecaacuule?

Sawz39859 119 owsy DLW QY z"foghg)aoﬁci’jm}auﬁg‘inmmjuﬁoﬁmsmﬁﬁu JeRueatn
GaunauSngnggrondey BurmaSunzaata Te Herenga Waka—Victoria University of
Wellington. éﬁgm’lﬁ‘cﬁmnﬁo?mmﬁ 290 finfiiu uaz Ungzwilunegdzgy. Jo8ngal wuuSuntos
Dr Wokje Abrahamse & 10Suzu00 ToaazusrianenaudauIuaaduueyn

2990093 nEe9ta Te Herenga Waka—Victoria University of Wellington (anéi 30363.

qusé‘gangmé‘uaSqﬁccﬂumé’j?

Wdodnznd, Saweindiegnauduadacs Jots FiEolddudndula Wwnaudedowsd99ou
ooy, YouszwaLdouInn1dau [onERo-§9680 ((Bu 998, (Wo) § Lcsggvg"hga’u 7 ((Bu
QUEN QT noauiBs). Suzegnauauiionlua araauandsnausouBEaluNIUoIKeIL
naugnglunaudedow=a9990 Tueauaeo.

nugwI0Usneusoutacualo?
~ o & e W ~ & ~ @ ~ o & a
Jogagond tuvgiRudrgasuiientsludolegzegdzimnano. Jogamooll § 4 wan uax

2 ° 1 > 1 o 1 Q
arlgoanuzuau 15 (89 20 uall. wani 1 Ugnsulamaunjonu quaaludozeguiau. WINY) 2

o o b o & 2 Q Qo ! v ©® o Y

aowdodunrivdgtonasy. wnd 3 Usnsuldammunjoriv BodH naudsdowzagym
Tueoeugeguau. wani 4 Jensuloamauidiunaunjonudoriauies. wausiuioduiingsneu
€ NVUITVONBVEINIVLD, KOETUNIVE TNV FIVIO ODUSITIVVITIO wﬂaTué’ngo.

VIGIFIVINJUSURIFIU YU 200,000 HU TIDINWILOBUEITIVITUIV.

2yuzeguiauasfiiuela?

JoaueaazdSnaudodes owaenowsa 05w, aouﬁj@é‘fwéaﬂcsg, W08 (U 209U19LTE.
frginunsuaanuludogamont sasaoauon vauldinauduesy twnauldaansy 2equau
Wdn3ta. yneansuazdBnwdodes tay 2wdzwI0asddIa. vuasdzIwa0 neudy
ganeu2e9uautd giaanuaudhsaneuze9dngagoo. NEQUI NI égu F090 vy uoy
2o9u9u Tudansu ge9d0g9moo. 50%BQU?SjﬁUY5§U283505ﬂ@OO§ asfndduluws

Facebook #10829 "Energy Conservation Behaviour in Laos".

104



2 1 ° ] w & $
onuaudaimaunjonuiognaa nugwr08acles?

o |

ﬁ‘]mfmzﬁ%uﬁsgnwﬁomguaegﬁu‘tﬁé’u, § Deomaunjonudodnsnd, viuzanan Songawein §
2999ugEUn 1681 Undngn: v19 loweu Wugwa, phomsodian@myvuw.ac.nz; 8999U¢EU: Dr

Wokje Abrahamse, Senior Lecturer at the School of Geography, Environment and Earth

Sciences, +64 4 4635217, wokje.abrahamse@vuw.ac.nz

2
° o a2

2UUOEUENIVENIVAIVIVYITVDEUO
a 1 ad 1 Y'Y %] o A< & o 4 o g
mmﬂ:nUmiuu2283%31]9mwmuu‘inmm%ouommu VU000 DYV
frUErIUeNIUILITULEY0 2093uzenta Te Herenga Waka—Victoria University of

Wellington S80IV Zﬂl‘]lj Rhonda Shaw 998two: hec@vuw.ac.nz.

1 3 = &
nauDene 18 J2utgiu?

o WU

o VKUY

1 (<) 20 [ % La) ° Eal
NIVLVLBU (ERE (19INIVESOVOKIYNIOUNV?

o Suusw

o
o) Jauead)

[ 3 1 aY
WINR 1: qnm‘fnmo

neuSunlo, wondaegnnaunjorivguenludozeguiay. ermauiazsoslndazals

S & @ ! o o da o @ @ o 2 A o o |
RINVIUVTDIFIOLU. DUVIOINSUTIN J) L. ZUEmLS‘)ZUJTJLLC)%UT'QTU&‘IO‘)JJ@OLZ‘HUQSSUITU.
NERUIASeNWO289uL.

o 299
(2]

o &9

o WOWIYISN

o U09INILUSN

105


mailto:phomsodian@myvuw.ac.nz
mailto:wokje.abrahamse@vuw.ac.nz
mailto:susan.corbett@vuw.ac.nz

2
Q o

OWTtUuUEtmuniZueNgUANRL UL 209 UKCINZULIWO. NEQUIDIKCRZULTNLN (R

a2
o [y

BRenoadztmonsu 9 & § v8 NuraugusisgUaLlo.

1. NWBOMLL0Y KR (JuauinoIWE0F19TU
CUUSIEUNUR99. R90Juaudl TniSomey (o 5ensan

2. 9090SHDFUFINURND. 90099NIWBEFUYIL ez
D89299029609

3. 290800 uFIEUY e Hyneu eoutin JsGingag
(ii9njuaiL. 3708009nay noud tenao dagiiiamjuniv.

4. NIVFLUOJDONITHNIWFII0 (UUFIOUFINUR9D.
00e9naule audegdlugsiianoEo.

5. NIUBNR IV HUSO IWLLUSITUFINURI0. 299
Q S A o o
Fnludaticdusunzane

6. a905mluS9iicunlng. anodosanaudogglog 9
830 wuvuge.

7. anofinorneaunouoludsiifinuentiiEo. 2108059
YNaU HOUUBT0NILNDRLVTUYNDR, (8909 OfN
Bomau noona.

8. NWWIaIBHNVHHEONNT LUUFIEVFINVRID. Q90
dognauienlaaudy (§90990a:0us.

9. NWJUOUTIOULE CUUFISUFINURND. R90WEEIUI)
v2enM990LIUTVNSINR9.

10. NWH20%09N8 KUVFIEVFINURND. 29D
Inoaulaciuee).

11. naudogulaeg WHsiianoSo wugiaugaauano.
20NIJUS0SEYE KaT ViwIaUSU.

cLeLs

CrnRsmeLeE
CLUMLRCLELE

©




12. NIUZLLIFIBEUSBVE) (UUSIOUTINUID. 89D
B lalsgriunaudugiitizegEan.

13. NIVUEFVOIIFUDO (UVFIOUFINURID. 299
ganldauduiBonougan2e929o.

14. nauiiannzuiuldaongasurunoUsOtw KAy

Je9riutwaug wUugaeusnauano. 299099n91
Tdzinoauney tay sI0dndegdeensy.

15. A1029NTINIVWEIVLW (R ﬁnaawa;]g. 92
O99NuDS30iBudIL.

16. NWUAJI0TUL9THNA99 KUUFIEVFINVRID. 29D
SnnaunzuiriiazSoldauudiuog uiinde)

17. PIVIOSVOIVVVFLLUSIEUFINUID. 292
degnaulmauEoluggiianoven.

18. ©0WFFONUY KUUFIOUFINUID. 290
OeInIeiindue) Nuauiize)sesioszoil

19. @900n0uBsomnaudiendalaltrivgmondon.
NWININENFIFYUD0NDU KUVFIEUFINVRI0.

20. YzwDtuug9eaug93ua99. 29000Rlugnnay
NI9FI0KLB (R TWasUaD.

21. a7929NnNteNIniiisnoInLouSY.
nauEoludgiilnoangn wiv Saeugaavanc.

1 1
o QW &

WINY 2: HIIVAO029INIVONVE)LD0ADD.

LY,

wonEagulalunoaudinzegunsiudgconden. nzguadenanuaudud § udud

&~

da o @

Nudztnenoggul. won@agulatuaoruoduzeguauiinuy sy Suolainsu Hin

107




Sylasie

10.

11

12.
13.

14.

15.

16

17.

18.
19.

wanL%ﬂﬁﬂé’gﬁﬂacgﬂgjé’oﬁﬂﬁoaeﬁan
z}%ﬂmossgé’uﬁﬂnowgaﬂnsm%cﬁmgu.
JJ5yoﬁ%o‘inmudﬁmcdavﬁwam (ar §900don
Tcdutdnauaoauaegniu
FugeiionuuaindioduBeBensyo
Baugnugguiaueg0

0OIWKEYIN289UEY0 FEIWINE0THRNUZLO
gao0ntUid
Usqoﬁqé’guﬁ%qs?jgLtaoﬁaudﬂgﬁffmdag
TanUEY0 Bgvwzemeuvianegaogdagwod
‘ﬁ‘]mﬂﬂ@l"]5U£§QSJD§1}]Q‘Q815QT§HU

o uaw §0 B8olunavealadlutan dinfuueyo
009UIVOU299UTIWEZ0 wuiBuiegdlunausuSiio
GUNENUIIN JTUOWEN9OKEM LT

DEUO é’gﬁeg%uaﬁﬁuﬁmmuaegzﬁﬂuaaﬂm (law of
nature) (§900U09SI9: DO0UFIWINTKO
SAonaumagduboadnzen (ecological crisis)

o [

[ aQ ! [ o X A a o
NVEYONIRIULISUE LUV UaMNNUR9)

U

;)_

tanugyo Wuiinuaaueaoenae BTLEIII0

V=Y wuiinnatoundiednasgrinezao
029UFVOU299UTIEZ90 LUVUBUUIY KR
[<% a) a1

HNAUNoVINTe

LE10 WHIWIOSJUSIUNIVNoUOLLIIVESI0

NN YNEVTITINISI0nuuicIue)

o aY v OO 2 (Itv 2 €I>€|>
CS‘]’QBZUUJ’)UOJ’]Oﬂ‘]iJU]‘]ﬂO‘]lJ%3&00&84.]2!)83?878

L WIDETANSOU (UVTUMI2995961)

nudedoweagu sosgncieu Gunsiiu 289
WIDEIANEDU
NILYOFI2SIUTIWEAIIN KUUTUZI28IFIE L

2eugdnJnowsuiingeunriviunanjorivweagyu

108



20.

21.
22.

23.

24.

25.
26.

27.

20800USIN Jaorwsutinzeu &ﬁumugﬁmé‘g
299N WL NI
éasﬁamu%%né’uc%asuéﬁuwﬂaﬁa:nésiu
2ouf00WEdngoutnon degdedowsa9gau
Mmaeiigo
éass:.%ndﬂmaﬁzﬁ“umwch‘ﬁagwé']mwgﬁggﬂn,
YoudFulagasuSuusBdnmuoalo

unavéinuzes aouEounNeag c{ﬁsgi)ocisu nauUal3
WERJJI
éass:.%nEBDTUcamz‘}]’maﬁﬂ?éwgﬁggﬂudﬂjgjmﬁsg
finonsegfiegnaudiseslStudaloy (Bu Qeély) 20
%%na'ﬂésaﬁszuma?umu%’m%dsﬂozugﬁgmu
éass:.?mﬁﬁumgz‘}?% 8oByrianzann tar §9xondew

Wy 9 Godnalucriazdzegzes

wan 3: Hoasnaidsdowsag9au

Uelmenn9gull wiv Rosznaiiviaugauaod=ido Wevrdowzaggauluaoey. nequa azy

| | a a & v o s 1 & a2
Of]JJU]‘]UJJ@O‘]JJm8ﬂﬂﬂwm"?8£50n0"?gﬁnfla§bw Q'WEJUUSSJU‘]U‘ZO .

o
7

Geun

hd

b

OBunIrLLE

o
v

nLLEGCswn

&Lﬂﬁﬂ

<

(g (A E{8=N

Gew

h =)
T

b

usRNLY

0%

CENLZIO

A wD®

U8 @eglStudnfiusdowrdggau ((Bu Qeélu, Tnsniden,

wsdueanan, isg€nuasSsu, yenty)

H009HeI9NUaSSLRY WOV

neodnuluoaniiiuls,

veoludegioteyls

Jueuusyure Wwazmog 23-25 9989

Zj;lO63'8iUEO&ﬂTUDﬂUS‘IUﬁ‘Itfﬁsdzmﬁb\Cwiﬁ‘]

109




10.

11.

12.

Qodsumu%cé“sﬂéhﬂzﬂa
QOdSUﬂﬂUﬁﬂ?ﬁ@Uzﬂ%U‘E&!?ﬁ‘] ((Bu Swazvio, nsudod)
ro&sumuﬁﬂéusﬂuaﬂmo
ﬁﬂ?été“@gﬁusamoccdzﬁegqa?ugeu
(@nIjonaudueining edey)
Ulssenpuiitidomsluganacus By Sauna
czﬁagmﬁaummﬁmzagjc%‘au

[Jodergn Wenomwdiy

N=aUI (3829 ouNIgu rausaavuaulunaudedowsaguluaoden grodisauaulo.

WILFIIOVSNOETUZ289UIeT BUIOR=YILOINERI.

Co- 20, Co- 20, 20,
20, 2 a ) i)
9 E)Q c f)g f)c
De c 59 c c
& c Sp-
= 220
& 2}
3
9
(]

1. Wisdedn§y
2. w9z ududelnennnudgonasy

QJ<!>

3. wazonIuildugll ajidiey ua aouao28928y
N99Je8d0e)

QU

4. waroiududElnunn g2ewu299 Qs
a0dugill 2e9asuaozsy

QJ<!>

w90 VUEHaUS LaIMI)IINSY
Lo b ba o da .
w909 luEitnGes figsaastioso

S SiltlalW

o N OO O

o b
[IOIVBU ) (NEQUIREY)

) ———— - -

110




N=aua (Fengm gusdnlunaudzdowsarguluaoeu 09ul §reugaduuau gratiesdaulo.

| o | Ay >
vaugIUIOUeNeUrgNzeguiaueg HutdazylunInea’).

~

LN

CLLnLRNBLE

Q

&51‘[’133

LR

o_

okRrBLE

1. (Wra9h999Riugaamu
) a
2. (WIEDIWKEOIN (7
Soonwzurwangafiut)
3. wazonvkuuliseegsey
4. (Wozd2esUdutyilley Ry A9V
v & A&
UeOun&991
5. (W2 VUKLIVFIROVEUOI0DD)INRID

QJ(!)-

6. 8UsaNgU 9 (NEqUIRLY)

Q ° a
WInNY 4: aIIVWUYIU.
£909U209UNIZUFIINREYAU2890UL0 tae FTindiudunonay

1. wedlunuenglo?
o 18-200
o 21-300
o 31-400
o 41-500
o 51-600
o 61-700
o 7138uw

2. anusiosusuausegSoausegua (Neuewas) wuinlo?
09199 50,000,000 Hu

50,000,000 - 200,000,000 Hiv

200,000,001- 400,000,000 Fv

400,000,001 - 600,000,000 Fio

600,000,001 - 800,000,000 Hiu

O O O O O

111



O

O

o

800,000,001 — 1,000,000,000 Fiu
999199 1,000,000,000 HU
VEBINIWUSN

3. Tweoovzegunulsruadnanau (Routfgdonau)

O

O

0N39 2 U
2-460U
4-660U
DN 6 61U

4. LLJJU“ZCJSS]‘E&)%&U@?@L%’SUOJOﬁiJﬁUUi‘w?

@)

@)

@)

t30 §) (Wo28929¢)
a Qo 2
wwy § 9330289280
W (/G (1299298
N2 (AT/F INV1029929¢)
£90 uaz/f (Sou29929y
BY299270
SU 9 (13U (U29929¢, ((ULI28929¢)

5. nawdnggagozeguauiuzuln?

O

O

6. YENIWENIWOLVNYSoU299UI. MIUNINYEI § WuRnzes Seuiiviauealse?

O

O

ONEOLINTI

29

[ & 4 ! a |
JuianzeftosuliFuiBeange
J

o

(

& Qo & [
£ UCQ‘]?@SEOUU%UCZ@Q‘]SQ

!
[y

& 4 1 | o X
SU %) (1Bu: wiw2eguuduEIzey)

112



7. anddaarudion loutuiRuzeganoBouzeguiau WW209a8quas (3u99) wutialo?

O

O

O

8. anddaarudion louguRuzegnoBouzeguinu lwzorazqdu (Sev) wivwialo?

©)

O

O

tonuiauSaadudiuiin Hjorivgioad, vauswanasytdlugui

09139 200,000 Hu
210,000 — 400,000 HU
410,000 — 600,000 FU
610,000 — 800,000 HU
810,000 — 1,000,000 Hiv
1,010,000 - 1,200,000 HiU
1,210,000 - 1,400,000 HU
1,410,000- 1,600,000 v
998N99 1,600,000 iU

$ o

0%

09199 200,000 Hu
210,000 — 400,000 Fiu
410,000 — 600,000 FiU
610,000 — 800,000 Fiu
810,000 — 1,000,000 $iu
1,010,000 - 1,200,000 Hv
1,210,000 - 1,400,000 Hv
1,410,000- 1,600,000 fiv
1,610,000 — 1,800,000 Hv
1,810,000 — 2,000,000 HvU
798N 2,000,000

b o

0§

ﬁﬂzn'ﬂ:u683mwguénjoﬁucﬁ‘w‘tﬁguasgé‘oxiﬂ@ooﬁ PURIIOEUBUEKIYUNEIO

“Energy Conservation Behaviour in Laos”. gfutdsuzegdngagonazfniiuluco Tu

AxM099299N980.

113



2

faaudisgnauiEagoulunauavang Sy, NEUIRLYSI02e9nLRUL (GD9aUNEI9RI9 U
50). nauTuagSuarsosuluifeBey 0R9 2022

2aulagadunavuznesusovzegnay
TunuEadosgagonsziuil

114



