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Summary

The aim of this thesis is to explore the life situation and travel habit of the residents, and social
norms spillover to be utilized as an instrument for mode shift towards low carbon mobile
society and to direct policy to alter ingrained habits and behaviour. It is driven by the current
situation of a car-dominated city, which not only causes inconvenience of work commuters but
also has an immense negative effect on the environment and air condition. Besides, Bhutan has
committed to remain carbon neutral in NDCs Paris agreement and transport being the major
fossil fuel consumer in Bhutan, it is critical to amend the business as usual scenario. A transition
in behaviour change is the key answer in achieving various sustainable development goals for
which understanding the attributes that drive individual travel behaviour is essential to
assimilate primarily.

The focus was on understanding the determinates that construct the mode choice habit with the
theory of planned behaviour and the role of policy that affect the mode choice behaviour of the
work commuters. A framework on mode choice behaviour is observed within a complex
system occurred due to multiple causes as per the surrounding environment, situation, social
group (friends or family) and the individual personal characteristics. The behaviour observation
reveals the strength and weaknesses of an individual or a society and the theories suggest that
the determinants of modal choice would primarily influence the psychological construct of the
mode choice. The determinants are tested for direct effect and the effect when mediated by
psychological factors. The results reveal that individual personal capabilities better-predicted
mode choice without psychological mediation. The social norm and policy approach excels in
predicting mode choice when intervened by the psychological cognition. The personal
capabilities of ownership, travel expenditure and the distance parameters significantly affects
individual mode choice to commute to work. Psychological factors (attitude, personal norm
and intention) when intervened for the infrastructure change policy perception instigates car
use while the economy change policy and social expectation to use non-motorized transport
mode instigate for car reduction. The sustainability and environmental concerns computed for
pro-environment travel behaviour, predict an intention for car reduction, however, not
statistically significant in predicting mode choice directly.

The statistical result of the study is based upon the raw survey data responded by 335 employed
population residing in Thimphu. The recommendations and analysis are further supplemented
by the interviews and open-ended survey question.

The transport policies are either at infant stage or lack specific guidelines/regulations for
separate transport modes and policy formulation would require moving from a top-down,
technocratic and driven by technical expertise involving only a few stakeholders towards
facilitating a transition to sustainable contemporary mobility practice. The low popularity of
PT is majorly due to the inadequacy and lack of e-services causing inconvenience of the
schedule and these interventions are deemed possible to intervene promptly. The municipality
would require to enhance non-motorized transport infrastructure to promote walking and
cycling as per the vision of the Thimphu structure plan. The study recommends future research
on sociotechnical transition, economy estimates of travel habit and experimental research on
travel behaviour.

Keywords:
Travel behaviour, psychological factors, theory of planned behaviour, policy, carbon emission,
car, work commuters, social norm, Thimphu, mode choice.
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Chapter 1: Introduction

1.1 Background

The world moves on wheels, not just the people and goods but culture, capital and ideas move
along with it (Givoni and Banister, 2013) as the transport sector has introduced sweeping
changes in the livelihood pattern allowing global economic and social interaction. Yet the
growth is alarming as the global mobility is projected to grow three times by 2050 (IPCC,
2011) along with the growth of population and Nation’s GDP. Despite the technological
evolution on cleaner fuel, the growth of fossil fuel vehicles perpetuates, which contributes to
the global increase in greenhouse gas (GHG) emission, posing much threat to the environment
and human health (Bamberg, Fujii, et al., 2011). This has led to strenuous mobility policy
interventions with an attempt to make travel practice a sustainable pattern because the mobility
policies so far are designed to meet the increasing number of cars, travel demand and to reduce
travel time, which has influenced societal practice and dependency on personal cars to a larger
extent (Williams, Spotswood, et al., 2019). Personal car use is influenced by varying factors
which builds up as a habit, therefore, the recent policy focus has been shifted to influence
behaviour to voluntarily switch to low carbon mobility alternatives (Bamberg, Fujii, et al.,
2011). This study attempts to explain the psychological construct that influences travel
behavioural factors and perception towards transport policies of work commuters in Thimphu,
the capital of Bhutan.

Bhutan remained an obscure country for decades until 1950’s, the road transport system in
Bhutan was developed only in the 1960s, television and internet were explored to the country
only in 1990s (Phuntsho, 2013). Bhutan’s recent transformation from a closed society to the
rational open economy is based upon the philosophy and concept of Gross National Happiness
(GNH), which is also an obligatory policy-screening tool for all the national policies in Bhutan.
With exceptional cultural practices and the diverse societal speculation, Bhutan is exclusively
unique, however, it is hustling towards the developing stage as it is amongst the least developed
countries. The country’s economy is dependent on two major sectors; export of hydropower
and tourism, thus, transport system and road network form an essential part of the country’s
economy. Transport system targets to achieve eight out of 17 sustainable development goals
(SDGs) and so, it is also vital in achieving the SDGs (Ministry of Information and
Communications, 2017b).

Bhutan, a small developing country which is currently a carbon sink nation with an ambitious
goal of remaining carbon neutral is challenged by the rapid growth of transport system as a
major emitter of GHG (National Environment Commission, 2015). The country is at a booming
economic stage and it will be graduating from a least developed country (LDC) by 2023 (UN,
2017). On contrary, the commitment to remain carbon-neutral nation as declared at the
UNFCCC 15th session of Conference of Parties (COP15) in Copenhagen, December 2009,
(National Environment Commission, 2015) reiterated in the Paris agreement 2015 poise further
challenges for a low GDP nation like Bhutan. The complexity of pursuing carbon-neutral
policy as highlighted by Yangka (2018) states that it is a challenge for a developing country to
balance its economic growth and maintaining carbon neutrality on the other hand. His study on
inside (stakeholder) view and current situation of carbon-neutral policy specify transport and

Travel behaviour of work commuters in Thimphu. 1



industry as a major GHG emitter in Bhutan and that the stakeholders are positive to strengthen
the policies in these sectors.

The current status of Bhutan as the net sink of GHG is mainly due to the existing 70.46% of
forest coverage (National Environment Commission, 2016)which sequestrate 6.3 million tons
of CO.. The country’s total emission is 2.2 million tons of CO: in 2011 which has increased
from 1.6 million tons of CO: in 2000 as per the second national GHG inventory (National
Environment Commission, 2011). Although the agriculture activities emit higher GHG than
energy associated activities, the growth trend in the agriculture sector has remained constant
over a decade, however, the emission from energy associated activities has increased rapidly
at the rate of 21.4% per year from 2000 till 2011. The emission from energy as represented in
chart 1.1 is largely due to fossil fuel combustion used in transport sectors which accounts to
45% of the total emission from energy associated activities (World Bank, 2018) since the nation
is completely dependent on the road transport for commuting. The dependence on fossil fuel
and carbon emission from the transport sector is relatively higher in Bhutan as compared to the
global average transport emission, which accounts for 23% (IEA, 2016). The revenue generated
from exporting electricity to India is spent on importing fossil fuel of which transport sector
consume 91% of fossil fuel (Department of Renewable Energy, 2015a). Given the high
dependency of road transport on fossil fuel, the need to diversify fuel options to more renewable
energy resources has been a potential driving force for directing various policy formulations.

Other saectors Manufacturing
Energy Industries Industries
0% 42%

C

~~

Transport __

45% \ e

Chart 1. 1: GHG emission allied to energy activities in Bhutan for the year 2000
Source: National Environment Commission of Bhutan (2011)

Intergovernmental Panel on climate change (IPCC) emphasize on switching to the re-
technology energy system as it equally satisfies the required travel demand. Developed
countries were to reduce CO: overall by 5.2% however, emission in all countries are increasing
particularly in the transport sector (Banister, Anderton, et al., 2011). Although the change in
GHG emission scenario will depend upon the policy approaches, it will critically rely on the
choices that society make and in understanding the trade-offs between potential alternatives
would unfold future threats (UNEP, 2007). European Commission for climate change action
confirms that the behaviour change in individual lifestyle and mobility choices can lead to a
major reduction of GHG emission.

Growing income level and mass production of the conventional car and its affordability are the
causes of the unsustainable trend associated with travel behaviour. Studies have found that
driving personal car increases independence in mobility, and the lack of attractiveness for
public transport are poised by low adequacy, comfort coupled with other spatial and
infrastructural infeasibilities. Jaffe (2013) explains the ‘car effect’ as people’s irrational bias
towards cars affirmed through game experimental research that the rate of choosing a car as
mode option is always higher even when mass transit is cost and time-efficient. Although the
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observation on low rational calculation and low cognitive effort in modal choice would lack
generalization, nonetheless, it highlights the requirement of policy incentives to switch to
sustainable alternatives and behavioural change. It is, therefore, relevant to understand the
individual perspective and to methodologically model travel behaviour to be able for the
policies to pull the right string in shaping low carbon mode shift.

1.2 Problem statement

Bhutan’s increase in economic growth has led to consumerism seeking for easy and fast
livelihood options to commute to work and for other daily purposes. The government of Bhutan
has initiated numerous measures and strategies to overcome the rising consumerism and related
challenges in line with reducing transport oriented emissions. The efforts are being made
through tax exemption and incentives on purchasing electric vehicles (EVs), and strategies of
improving public transport and promoting EVs (Ministry of Information and Communications,
2017a). At the same time, 55% of tax is imposed on importing a conventional car from India
and 100% tax from other countries. The electricity price in Bhutan is relatively cheaper
compared to other south-east Asian countries, yet still, fossil fuel vehicles front runs the
consumerism at an alarming growth rate of 9.2% on contrary to 0.01% growth of EV’s. On the
other hand, less than 30% of Thimphu’s work commuters travel via public transport and/or
shared taxi and more than 70% uses personal vehicle to commute to work/business (UNCRD,
2017). The nation-wide vehicle registration has increased more than five folds in less than 2
decades, out of which, more than 47% are registered in Thimphu as per the vehicle statistics of
road safety and transport authority (2018) of Bhutan.

A city inhabiting 19% of nations population (National Statistics Bureau, 2017), and 47% of the
total vehicle, raises concern over the social, economy and environmental degradation.
Intervention for this un-proportionate distribution of population and vehicle clustered in the
capital is a prerequisite as the mobility pattern in Thimphu is highly dominated by the use of
personal car influenced by several factors including behavioural characteristics. Importance of
subjective factors, attitudinal effects, comfort, safety with latent variable approach studies is
fewer in developing countries as compared to US and Europe (Parthan and Srinivasan, 2013).
The lack of travel behaviour inventory in developing cities like Thimphu defects the forecasting
of travel models, spatial planning, transportation planning and policies both for shorter and
longer-term.

Considering, 2.4 percent of the population growth rate per annum coupled with 9% of vehicle
growth, the traffic movement in Thimphu would be at snail’s pace after a few decades. A
critical reason for fast-growing traffic congestion and vehicle populace is due to the nation’s
dependence on domestic transport on road system alone. An article in national newspaper
highlights the prospects on subways (Kuensel, 2010) and cable cars in Thimphu although there
are no governmental plans for subway system so far. A study on Thimphu’s traffic congestion
carried out by an international consultant with the support of the MoIC (2015) points out the
traffic congestion in Thimphu is majorly occurred due to the poor service provided by the
public transport system, on-street parking, poor pedestrian walkways and ultimately the high
level of private car ownership and car usage swayed with the current land-use practices. The
lack of prioritized lane for walking, bicycles and lane for public transport prompt people to
drive a personal car even for short trips. The study highlights the behaviour of divers and road
user stuck in old ways, disorderly and inconsiderate of others and since the congestion issue is
observed during the peak hours, an urgent intervention in improving public transport and
behaviour change requires prioritization.

Travel behaviour of work commuters in Thimphu. 3



The mode choice travel behaviour for this study is limited to the working population in
Thimphu because commuting to work creates a universal pattern, a journey two times a day
and within the limited study duration, it is feasible to survey a sample population which will
enhance the reliability and validity of the study. It is also because Thimphu is the administrative
centre of the country and has the highest number of employment rate. The working group are
also the highest users of the personal car in the city. Graph 1.1 illustrates the number of vehicles
registered in five regional administration of the country and chart 1.2 illustrates the
predominance of the light vehicle registered in the country.
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Graph 1. 1: Vehicles registered, by Region' and % share.
Source: Annual Info-Com and Transport Statistical Bulletin.

Chart 1. 2: Types of vehicles registered.
Source: (UNDP, 2016)

1.3 Research objective

Urban mobility is a complex issue whereby the policy alone cannot influence the consumption
and travel choices that the residents and daily work commuters make (Lefévre, 2009). There is
more to explore on the social norms and spillover, lifestyle and travel habit of the residents to
be utilized as an instrument for mode shift towards low carbon mobile society and to direct
policy to alter ingrained habits and behaviour. The study aims to gain insight into the travel
behaviour of the work commuters of Thimphu in understanding what instigates their choice of
travel mode and travel behaviour. The focus is on the private and public transport along with
the preferences of walking, cycling and choice of a conventional vehicle over electric. This
will be carried out with a combination of an exploratory and explanatory method where the
factors influencing the travel behaviour will be explored to explain the differences in low
carbon mobility policy instrument towards maintaining Bhutan’s status of carbon neutrality.
Subsequently, the research question is formulated to achieve the objectives stated here and to
seek solutions to the problem statement.

1.4 Research question

Which factors explain modal choices of working population for commuting to work in
Thimphu?

Following sub-questions have been established to answer the central question;

' The percent share of vehicle for Thimphu region comprises of six western districts of the country,
similarly other regions are combination of several districts all together representing the whole country.
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1. What are the personal and social factors influencing preferences and attitude towards
modal choice?

2. Which factors of mobility policies stimuli travel behaviour and model choice?

3. Which factors of build-environment influences travel behaviour and mode choice?

1.5 Significance

Khamrang (2018) stresses on the lack of academic engagement on urban spaces of the cities in
Bhutan and emphasized on the need of inclusive policy by focusing on people as a prior
development agenda to fulfil the “quest of making Thimphu a dream city”. The cities in Bhutan
lack studies related to travel activities, unlike several developed nations which carry out
National household travel survey to observe travel-related activities for estimation and policy
guidance. The research culture is fairly a new trend in Bhutan as the list of articles published
in the journal of Bhutan studies has a record of journals published only since 1999 (Center for
Bhutan Studies, 2017) but no studies related to travel behaviour or transport policies in
Bhutanese cities have been recorded so far. Similarly, low carbon paradigm is a new concept
to the societies in Bhutan and the low carbon transport policy of Bhutan is still in a draft stage,
similar is the case with climate change policy. Therefore, this study is timely in the context of
Bhutan and it would trigger to bridge the difference between low carbon transport policies and
individual travel behaviour which tends to move in a different direction from what is expected.

1.6 Thesis structure

The thesis is divided into five chapters, following the background introduction chapter, the
second chapter presents a literature review on the concepts of travel behaviour on mode choice.
Further, the literature elaborates on policies measures that shapes travel behaviour and
subsequently a relation between these determinants of travel behaviour is drawn to formulate
a theoretical framework.

Chapter three consist of a research strategy and methodology for operationalizing the
theoretical framework where the variables and indicators are unpacked to construct an
instrument for further analysis. The chapter also provides data collection and sampling method
along with data analysing techniques.

The fourth chapter elaborates on the context specifics, transport policy review and spatial
observation of the contextual infrastructure supported by the interview responses, after which
the descriptive analysis of the survey results are presented. The chapter concludes with the
results and findings from the inferential analysis. The fifth chapter concludes with
interpretation and assessment on the findings to answers the research questions as well as future
study area and recommendations to policy guidelines from the findings.
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Chapter 2: Literature Review

Introduction

The literature review in this chapter analyses various concept of travel behaviour and
apprehension of mechanism shaping complex mobility behaviour. Theoretical grounding is an
essential means to verify and ascertain the link between intervention and level of effectiveness
(Bamberg, Fujii, et al., 2011). Travel behaviour and travel demand have been studied for
decades to support transport planning, traffic management, economic growth as well as for
marketing transportation machine, equipment’s et cetera. Much of the research found in
unpacking travel behaviour has endeavoured to reveal the psychological effect on travel
behaviour but limited to policy intervention and not uncover the impacts of policy intervention
on the behaviour itself. This study indicates that choice of mode is governed by the
psychological factors while the psychological process is modelled by a range of intervening
factors such as difference in socio-demographic characteristics, cultural and social norms,
situational constraints of an individual, availability of infrastructure, and transport regulations
governed by policies. The literature review in this chapter aims to uncover the theories to
rationalize the behavioural aspects that drive an individual’s motive of choosing a personal car,
public transport or non-motorized transport to commute to work in Thimphu. Public transport
in Thimphu is limited to bus, however, shared paratransit (taxi) is also commonly used by the
residents.

2.2 Travel Behaviour

Traditionally, commuting behaviour was parameterized within the rational choice framework
where time and cost were considered to be the impelling determinant of travel choice such as
in Quarmby’s (1967) findings on mode choice for the journey to work in Leed. In mid-nineties
Bourdieu’s practice theory set a foreground on societal behaviour proclaiming that people do
not act as per the rational choice principle and, rather the actions were driven by individual
perception and temperament (Guell, Panter, et al., 2012). Following, myriad psychologists
have established several behavioural theories since the ‘90s and researchers of social science
discipline have applied these theories in mobility and transport fields with an attempt to
understand the complex travel behaviour and therefore to achieve sustainable mobility system.

An analysis and survey on pro-environmental and travel behaviour in Sweden verified that the
attitude factors are more significant than the factual knowledge regarding the environmental
concern for choosing low emission vehicles (Nilsson and Kiiller, 2000). Social psychological
factors could alter travel decision to a larger extent particularly within a small interlinked
society like Thimphu. The influential nature of human behaviour allows vast opportunity in
strategizing plans and policies that could potentially change behaviour but first, it is essential
to deep dive into the science of behaviour psychology to get the insight on how individual
thought process influences travel behaviour. The term travel behaviour here is used to explain
all aspects of travel that is anticipated from the choices one makes for travelling and associated
destination choice, travel time and distance, and the term, ‘mode choice’ is applied when we
want to empirically test the behaviour.
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2.3 Psychological behavioural theories

Ajzen’s theory of planned behaviour (TPB) and Schwatrz’s norm-activation model (NAM)
have been predominantly applied in explaining human behaviour in the domain of pro-
environmentalism and travel behaviour (Klockner, Christian A. and Blobaum, 2010).
Understanding the psychology of travel behaviour and choice for this study is generally based
upon the TPB and NAM with the integration of habitual aspects.

The theory of planned behaviour

The theory of planned behaviour (TPB) is based on the principle that behavioural aggregation
demonstrates general personal trait and attitude across different situations and actions to predict
behaviour. The TPB is protracted from the theory of reasoned action (TRA) (Dijst, Farag, et
al., 2008), and according to the TRA, intention is dependent on attitude and subjective norms,
to determine if an individual would want to perform a behaviour (Dijst, Farag, et al., 2008).
Subjective norm is the anticipated social pressure that influences behaviour (Ajzen, 1991). The
TRA asserts that the intention to act could predict voluntary behaviour, however, most
behaviours are not voluntary and the distinction between effective and evaluative response to
a behaviour is blur (Eagly and Chaiken, 1993 as cited in Nilsson and Kiiller, 2000) for which
Ajzen incorporated perceived behaviour control in the theory of planned behaviour.

An intention is a volitional control and motivational factor that directly influences a behaviour
(Ajzen, 1991). The volitional control regulates with the availability of time, resource, skills,
and the cooperation of others, also known as non-motivational factors of behavioural
performance (Ajzen, 1991). Attitude and intention are highly correlated but attitude alone is
limited to directly predict behaviour as it depends on circumstances and cognition (Ajzen and
Fishbein, 2005). Eagly and Chaiken (1993 in Nilsson and Kiiller, 2000, p.212) defines attitude
“as a psychological construct, composed of affective, cognitive and behavioural components,
which may be used to describe human evaluative responses”, and perceived ability determines
behavioural choice in attitude theory. Attitude and subjective norm with perceived behaviour
control (PBC) are antecedent or facilitating factor of intention in predicting behaviour as per
Ajzen’s TPB. For example, travelling via car is perceived to be comfortable which affects the
attitude towards car use. Perceived behaviour control is the confidence and ability or ‘self-
efficiency belief” of an individual to perform a behaviour under a certain situation that concerns
the expectancy and probability of success (Ajzen, 1985 as cited in Dijst, Farag, et al., 2008).
The intention is considered to silently bear a component of belief such that individual belief
affect attitude, the normative belief determines subjective norm and control belief provides a
base for PBC (Ajzen, 1991). The TPB overlooks personal and moral norms, habitual and
objective situational constraints (Klockner, Christian A. and Blobaum, 2010) and therefore
extending these theories and integrating them have the potential to comprehend behavioural
psychology in a comprehensive approach.

Norm activation theory

Social and personal norms in norm-activation model (NAM) determines norm-oriented
behaviour and it is activated by the feeling of moral obligation when a person feels responsible
for someone or something which has a casual relationship between the person’s action and the
consequences (Bamberg, Fujii, et al., 2011). Social norms are the arbitrary rules that
guides/constrains social behaviour without standardized law enforcement but with a societal
expectation of behaviour for reinforcement of culture. Descriptive norms are the behaviour of
others that informs what is normal and shapes one’s intuition to response for a given situation.
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Social norms have the power to influence and motivate behaviour as it prescribes socially
responsible behaviour (injunctive norm) and what most people (dis)approve (Cialdini and
Trost, 2004). Social sanction increases the obligation towards fulfilling a condition which leads
to ‘status-seeking behaviour’ that could have a positive effect on personal norm which builds
positive intention (Mattauch, Ridgway, et al., 2016). A person’s normative behaviour guided
by either personal norm, descriptive norm or injunctive norm would depend upon the situation
and person’s focus of attention within an interconnected matrix of norms. It constructs
individual to attain certain goals and commitment of being consistent, maintaining relationship
and behaving effectively. The NAM overlooks the situational constraints, as well as the role of
attitude and habit, are limited in predicting repetitive behaviour (Klockner, Christian A. and
Blobaum, 2010), thus Bamberg (2011) suggest that the joint theory would efficiently explain
mobility and pro-environmental travel behaviour. The moral norms and moral obligation
components of NAM, it is often applied by conservationists in environmental campaigns to
instigate ecological and pro-environmental travel behaviour. Myriad studies have indicated a
personal norm to predict whether one can or cannot accept policy measures and then the extent
of car use.

Habit

“Past behaviour is the best predictor of future behaviour” (Ajzen, 1991)

Based on the experiences an individual has on different modes for different circumstances,
enable a person to arrive at rather mindless habitual pattern rather than reasoned action. Lanken,
Aarts, et al., (1994) states that habit is rather a stable behavioural pattern, which is often
executed without deliberate consideration on an automatic process rather than on conscious
decision. Habits are developed by repetition and in the case of car use satisfactory reinforces
the repetitive decision and alternative choices become less required. The predictive power of
behaviour concerning habit, attitude and intention has been cumulated in a number of studies.
In studying the use of a personal car, an extended model for goal-directed behaviour asserts
‘habit’ as a direct determinant of behaviour (Donald, Cooper, et al., 2014) and PBC have a
direct influence in choosing public transport (PT) as one judges the difficulty or convenience
in using PT. The PBC can predict habit to some extent as the pattern of behaviour is developed
on belief and feasibility. Use of public transport is strongly linked with intention while car use
for commuting to work becomes habitual because of its underlying concept of past behaviour.
Habit here is defined as “a learned act that becomes an automatic response to a situation and
can be functional in obtaining certain goal” (Verplanken et al, 1997 in (Dijst, Farag, et al.,
2008, p.833). Stability of habit represents theory’s predictability as habits are established by
repeated performance without any mediating determinants (Ajzen, 1991) and it is crucial to
understand the habit for behavioural change. The effect of strong habit could dominate
intention, attitude and norm, however, to change the car use it is not efficient just to interrupt
habit but with the motivational aspects of other psychological determinants needs to be
implanted or should co-exist (Klockner, Christian A. and Blébaum, 2010).

An integrated model of psychological behaviour theory

Figure 2.1 illustrates the integration of the theory of planned behaviour, norm-activation model
and habitual practices that steer the formation of socio-psychological behavioural pattern.
Givoni (2013) asserts that the integrated model better describes travel mode choice and
variation but are also affected by physical and objective situational constraints denoted as
facilitating conditions in figure 2.1. Further, Bamberg (2011) confirms through his studies
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carried out based on a meta-analysis that the integration of theories successfully predicts
people’s choice of public transport for car reduction.
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Figure 2. 1: Understanding behaviour based on intention and habit
Source: Schwanen and Lucas (2011), based on Triandis (1977) in Givoni (2013)

The theory of planned behaviour seeks to determine the causes in building an intention and
therefore predict behaviour but limited to attitude, perceived behaviour control and subjective
norm. The modification on TPB as shown in figure 2.1 incorporates the habitual aspects, NAM
and facilitating conditions that are suitable to describe sustainable travel behaviour. The socio-
cultural factor in the figure is represented by the normative belief, personal norms and self-
concept together formulating the social factor which then affects one’s intention. The features
of socio-culture attributes and facilitating condition that intervenes in the process of building
intentional behaviour and habitual aspects will be discussed in the following sections.

2.4 Socio-culture aspects of behaviour

Socio-culture is an intangible social aspect developed from norms, customs and beliefs
transformed to a common societal behavioural pattern passed on from one generation to another
among those who share similar historical background, location and language. Malinowski
(1936) at the Harvard Tercentenary Conference of Arts and Sciences stated that “culture is the
organized behaviour of man” that determines human behaviour, and Markus (2014) stated that
culture dictates how to think, feel and act. Any behaviour inevitably includes a cultural factor
that internalizes an earlier part of life but seldom one may perceive that one’s behaviour is
under his/her control. The proposed model of a cultural cycle by Markus and Conner (2013,
Stephens, Markus, et al., 2014) denotes that human behaviour is driven by individual cognitive
and emotional patterns developed from series of nested interactions along with personality
traits and motivating characteristics. These characteristics have been developed from the
association of one’s immediate social environment such as family and friends who internalizes
cultural institutions to respond to those in our social environment. The institutions include
formal laws along with social rules of behaviour (informal) and its influences reflect the general
ideas that create the overall structure of a culture.

Cultural values build human thoughts, shapes social relationships and since different places are
evolved differently; cultural factors could explain the individual difference in behaviour to a
larger extent. Behaviour is determined by the kind of roles an individual play and culture is
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shaped by values and the rules of social norms collectively. The norm and normative as per
Sherif and Pepitone (1936, 1976, Cialdini and Trost, 2004) state that norms are a jointly
accepted rules for social behaviour and normative, a collective characteristic of sociocultural.
Human’s fondness for a company makes us a social creature but more importantly, we also
need to meet our material needs, for which we have to follow certain social norms to maintain
certain relationship and that social interaction is a central component of social influence
process. The nested interactions build social norms or the rules of social network that influences
one’s attitude towards the certain notion, such that if the majority of the population believes in
climate change and practices the sustainable way of life such as riding a bicycle to work, other
co-workers are more likely to follow the same practice. Therefore, it is vital to recognise how
socio-culture influence mediates the dynamics of attitude formation on the choice set in a
specific context.

Culture creates expected norms of behaviour however, these norms differ among different
cultural groups of which emerged the concept of individualism and collectivism. These
concepts were compared by Markus and Kitayama (1991, Stephens, Markus, et al., 2014) in
the ‘role of the selves’ in the US with that in Japan and identified the relationship between the
individual and broader social work cultural group. The model was labelled as the ‘independent
view of the self” as reflected in US society and the ‘interdependent view of the self” as reflected
in Japanese society. The normative imperative of ‘independent self” (individualism concept) is
to become independent from others and to discover one’s unique attributes and are often
encouraged to peruse one’s own goal independently from the surrounding social network. By
contrast, the ‘interdependent self” (collectivism), sees oneself as a part of and not separate from
a broader cultural context. It is based on the fundamental connectedness of human beings to
each other and therefore one’s behaviour is determined to a larger extent by thoughts, feelings,
acts and perception of others in the relationship. ‘Interdependent self” works to attain what is
best for the social group (family or the community) and tries to gain the sense of belonging and
self-esteem by trying to fit in and by maintaining harmony. Myriad researchers suggest that
there are class-based differences in perspectives on the individualism of those in Western and
Asian or other parts of the world. The cultural differences also outspread based on gender,
socioeconomic status, nationality/ethnicity and, based on these differences, culture
demonstrates a clear pattern of what kind of behaviour is to be expected. The ethnic background
in Bhutan can be differentiated by the different dialects, which is quite diverse for a small
country, however, Van Driem (1994) states that the culture is not as diverse as a language due
to the homogeneity in religion, dress and festivals that are celebrated as one.

2.5 Personal capabilities

This section considers individual life situation driven by demographic factors, social status,
personal resources and locational aspects, since these determining factors, doubtlessly affect
one’s personal choice of travel. The significance of socio-demographic factor and situational
aspects and its impact on psychological determinants has been emphasized in ecological and
mobility impact studies (Hunecke et al., 2007, in Eriksson, 2008) and it is, therefore, to examine
the extent of such differences and to draw possible causal relationship of these factors
influencing the psychological perception and travel mode choice.
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Socio-demographic factor

Travel behaviour differs between different people derived by demand and need of individual
household, also known as intrapersonal variability. The multi-faceted nature of travel
behaviour could be moulded by various internal and external (social factors) determinants of
socio-demography as has been applied in most of the transport and behaviour related studies.
Here, the attention is driven on the intrapersonal determinants related to an individual’s life
situation, lifestyle and household circumstances. Dijst, Farag, et al. (2008) asserts that socio-
demographic factors explain the willingness of an individual via PBC and past behaviour which
influences users perception of mode options. Socio-demographic variables as an antecedent of
preferable mode choice include gender, age, marital status to household composition, education
level and occupation. The socio-demographic attributes, therefore, illuminating one’s life
situation is examined to observe its influence on psychological preferences on mode choice
and travel behaviour. While several researchers have found that women tend to travel less as
compared to men and similar case with older people as compared to younger ones (Jing, Zhao,
et al., 2018). It is also relevant in the choice forecast for evaluating travel plans and policies,
as Anable (2006) asserts that policy measure requires different treatment for a different group
as they are motivated by different factors.

Socio-economic factor

The socio-economic factor here refers to personal resource derived from one’s income,
ownership of movable property such as car and personal or household expenditure on travel.
Socio-economic and demographic variables are intertwined at times, as the individual
demographic attribute demonstrates household, occupation and social status. From
psychological view, behaviour choice on decision-making is influenced by the attitude which
is determined by motivation and affects (emotional state) and the choice theory rational is
seldom applied in behavioural economics (Mattauch, Ridgway, et al., 2016). Based on the
economic choice, the random utility maximization (RUM) assumes that one would seek for
maximum function and price that lead to preferences. Similar ideology is applied in transport
economy through observed mobility choice where Mattauch (2016) denotes that “mobility
itself is a part of the desired consumption” and that traveller chooses a mode with the highest
utility for a given modal alternative.

Travel behaviour studies have demonstrated a positive empirical relationship of car ownership
and use of public transport to that of population density, household characteristics, income and
fuel price. Irrespective of subjective factors, travel time, cost and safety were found to be a
significant influencing attribute to travel behaviour (Jing, Zhao, et al., 2018). Every choice of
travel comes with few dis-utility or negative consequence such as waiting, standing or spending
money. This trade-off in time, cost and comfort influence the mode choice in utility theory
whereby the commuters choose one with least dis-utility. Random regret minimization (RRM)
is an approach based on regret theory and it assumes to minimize anticipated regret over the
non-choose alternatives. Chorus (2008) findings on model choice based on RRM asserts that
RRM compliments the operationalization efficacy of RUM model of decision-making process
realistically. Utility-maximization helps practical operationalization inferring behaviour choice
depending on the context and adaptability of motivation and perception. Short and medium-
term policy on decreasing the travel time or improving services for travel choice is estimated
depending on the availability of time and money. Utility maximization behaviour is derived
from economists’ theory of choice but undermines the cognitive and motivational psychology
of travel behaviour since it interprets experience and alternatives as an unobservable random
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factor (Mattauch, Ridgway, et al., 2016) and therefore, psychological reasoning are essential
to elaborate mode choice.

Situational determinants

Ipsative theory of behaviour offers perspective on the situational determinants highlighting the
objective and perceived situational constraints as a facilitator of individual behaviour. It is
centred on economic theory with an assumption that objective situational constraints such as
owning a car and residing in specific location possibly determines one’s travel decision-making
but does not consider habit or intention (Klockner, C. A. and Blobaum, 2010), however, a habit
could be developed if situational constraints remain stable. Theory of planned behaviour as
well stresses on situational constraints through perceived behaviour control (Bamberg, Fujii,
etal., 2011) such that, when one chooses a mode it is not only the attitude towards certain mode
but also the convenience in using them.

Residence locational aspects influences travel mode choice, and the choice of location is
dependent on individual lifestyle and/or life situation. The locational choice is not always an
individual’s decision and therefore, the household structure could as well explain one’s life
situation. Individual finance and social resources determine the locational preference which is
relative to distances and accessibility. The distance parameters of the locational situation
influence the attitude of an individual (Scheiner and Holz-Rau, 2007) and in building a personal
habit of travel (Mattauch, Ridgway, et al., 2016). Donald, Cooper, et al. (2014) asserts the
significance of non-motorized travel or walking as largely influenced by the proximity of
residence to the workplace with an average range of two miles. Car availability also depends
on one’s resource capacity which influences an individual’s location choice.

For the residence proximity to workplace, McFadden (2000) survey of 827 respondents from
North and south England categorized by gender age and location to understand the reasons for
driving or using public transport to work acknowledged that employees residing within two
miles from the workplace are more used to walking. The residence distance to the workplace
as an influencing factor builds a habit of using a personal car which becomes a prospect for
future choice. Anderson’s (2010) study on mode choice and route choice for Danish travel
habits based on frequency and distribution analysis concerning trip distance assert the use of
non-motorized transport when the destination is within 5 kilometres reach, after which people
tend to use car or PT. Thus, owning a car may have both a direct and indirect effect on one’s
travel behaviour by influencing the PBC and habitual aspects.

2.6 Built environment and Infrastructure

Built environment shapes one’s preference and decision on mode choice such that a person
moving from place A to B would be influenced to choose the type of mode that infrastructure
favours. Similarly, if there are walking and cycling path or lane it would encourage people the
use of non-motorized travel mode. Mode preference in a way is structured by the built
environment one grows up or resides in, which eventually becomes a habit and therefore,
preference over infrastructure impacts behaviour for a longer time scale, and so are the policy
for infrastructure considered as a long-term decision which has an overarching influence on
behaviour policy framework (Mattauch, Ridgway, et al., 2016).

In cities of the Netherlands, bicycle infrastructure in-terms of adequacy, priority, safety and
convenience makes cycling more efficient. Land-use, infrastructure and economic as well
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shapes one another and are key facilitators of urban growth and transport services. The
transport demand in London grew disproportionately due to the change of land-use pattern in
the eighteenth century. New infrastructures to reduce travel cost and time only resulted in an
increase of urban growth and travel demand which not only impacted the environment and air
quality but also moulded the lifestyle to be more travel dependent (Banister, Anderton, et al.,
2011). Mode choice or preferences are conditional on availability of infrastructure and thus,
different infrastructure leads to different preferences.

2.7 Policy related behavioural theoretical grounding

Having identified the travel behavioural concepts underlying within the psychological and
objective determinants, we will now shift the lens to transport policy relative to behavioural
theoretical grounding. Sustainable transport policies are the most talked about developmental
issue and almost all the sectors have some roles in strategizing transport strategies either
subjectively or objectively. Policies as a tool to guide and ensure better services to society are
trifle if not efficient in creating an impact on society (Mattauch, Ridgway, et al., 2016).
Behaviour change as policy objectives is narrow due to the conventional policy formulation
methodologies which are limited to behavioural shift but fails to engage citizens and mostly
overlooks the complex nature of behavioural components.

The conventional transport policies have been ever supporting car use with new infrastructures,
vehicular ownership or property pattern and even car friendly buildings of the higher economic
world. However, in the last decade behaviour change have been nudging in range of policy
tools, such as in countries like the UK, they have behavioural insight team scrutinizing
voluntary travel behavioural change policy whereby the decisions are made through
behavioural economic lens for sustainable choice and behaviour (Williams, Spotswood, et al.,
2019). Instigating voluntary car-use reduction in developing countries are yet far-sighted and
thus, a move towards this shift would require an empirical assertion to integrate behavioural
components in policy formulation.

The following section will uncover the policy instruments applied in policy formulation and
implementation. Additionally, the transport policy measures that successfully instigate
behaviour change will be reviewed.

Policy instruments

The transport policy measures for minimizing car use can be segregated into ‘hard’ and ‘soft’
policy measures. Improving built- environment, public transport services and infrastructure for
NMT, which is considered a hard policy measure, is perceived to be time-consuming and
ineffective on its own and it is difficult to implement because of social and political reasons
(Bamberg, Fujii, et al., 2011). The attention, therefore, has been diverted towards soft measures
through motivation and empowerment to directly influence the perception of sustainable mode
choice and that the use of a car is reduced voluntarily. The soft measure uses techniques of
marketing, information and psychological strategies of reframing the perception and the
judgement of the objective environment through motivation to voluntarily shift to sustainable
travel options (Bamberg, Fujii, et al., 2011). Hard and soft policy measures are not mutually
exclusive, the objective attractiveness of hard measure complements the soft component in
empowering and provoking sustainable travel choice (Mattauch, Ridgway, et al., 2016).
Public’s opinion and attitude on the extent of acceptability can be considered towards policy
measures to examine its effectiveness (Bamberg, Fujii, et al., 2011).

Travel behaviour of work commuters in Thimphu. 13



Framing

Framing is a process where one reconsiders and reorients a subject and exhibit it for the public
to view it from different perspectives. ‘Framing effect’ occurs when a statement is reframed
with changed connotation to provide a specific message and to set the right tone in public
campaign. Individual perception or response is highly dependent on attitude, belief, values and
various psychological considerations that is ingrained in one’s culture. Cultural type plays a
major role in predisposing individual level of receptiveness to frames (Lachapelle, Montpetit,
et al., 2014). Prospect theory testifies that a person’s choice can be influenced by how one
frames the statement in a positive or negative connotation even though the options have the
same value of gain or loss. This is due to the way people think, “losses hurt more than gains
feel good” (Gelman and Cortina, 2009, p.288) people tries to avoid risk or the statement which
has negative/loss connotations and they will always prefer the statement which is framed as a
‘gain’. The convenient aspects of travel behaviour are ingrained as part of the culture and it is
difficult for people to switch to alternatives even if it is beneficial to personal health, economy
and environment but recent studies show that with some effort it is not very difficult to
predispose cultural attitude. Scientific knowledge needs to be communicated and presented
efficiently to form a policy basis for decision making and to change the perception and
preferences. The scientific knowledge needs to be integrated with cultural aspects and right
values, to manoeuvre opinion formation and shaping public perception towards certain risk or
issues. Media interpretation is another factor that highly influences individual’s receptivity to
framing. Framing as a strategy for public advocacy campaign is essential to consider diverse
perception, beliefs and norms for a given situation and culture. Creating an awareness of the
adverse effect of individual behaviour on the environment would positively contribute to an
individual’s concern. Social preference via social and moral norms can provoke pro-
environmental attitude and thus, voluntary reduction of car use. Framing as a social
constructive policy mode based on rational facts can lead to a diverse understanding of a
situation (Mattauch, Ridgway, et al., 2016). It is vital to understand how policies have been
framed to increase the acceptance level of the general public and how scientific knowledge has
been implied in strengthening low carbon transport policy formulation and for the behaviour
shift.

Push and pull measures of policy

Effective policy measures are moulded by the range of acceptance by the general public. It is
a common notion that people usually accept the pull measures such as incentives, subsidies and
high invested infrastructure by the government however the tendency of acceptance towards
push measures such as the increase of fuel tax are less accepted (Eriksson, 2008). The
acceptance of push measures can be generally co-relate to environmental belief (personal/moral
norm) and socio-economic factor as well as creating better awareness beforehand. Push
measures are often implemented together with supportive measures such as improved
infrastructure but with toll system. Multiple measures, when implemented successfully, may
lead to car reduction which is complexly interlinked to the personal norm and pro-
environmental behaviour. Table 2.1 provides an overview of policy measure classifications
that are examined for in the literature review that would alternately shape the behaviour
preferences in individual’s mode choice.
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Policy measures Category Push / Pull measure

Improved infrastructure Physical change policy

Public transport services Physical change policy

Subsidies for low emission vehicles Economic policy Pull
E-transport services Information/ education measure

Information awareness Information/ education measure

Tax on fossel fuel Economic policy

Charges Economic policy Push
Ristrictions Physical change policy

Table 2. 1: Classification of transport policy measures.

Physical change policies

A common trend that a policy response to congestion has often been resolved with the supply
of more infrastructure (Banister, Anderton, et al., 2011) and such trend often feeds the growth
of travel demand which is un-appropriate economically, socially and environmentally. Street
transformed to free pedestrianization by closing it for car traffic has been a common trend in
many European cities and this strategy of traffic exclusion has been socially accepted in
general. Thus, policy instruments instigating travel behaviour shift that are socio-
demographically co-beneficial can be achieved-with an integrated approach of hard and soft
policy measures (Bamberg, Fujii, et al., 2011).

The strategies for reducing car are dependent on several niches and other attributes such as
creating awareness and promoting pro-environmental behaviour and improving public
transport (PT) system. The latter one is more tangible, measurable and can be observed in
practical situations. It is, therefore, crucial to making PT favourable and user-friendly for all
types of demographic groups. Guidance on providing quality public transit by KFH Group
(2013) elaborates on PT service based on comfort, convenience, safety and security, cost and
most essentially the information regarding travel duration, arrival or departure time, online
payments are some of the services that would prompt people to use public transport. Quality
and reliability in terms of waiting time and travel duration are significant components that
change the perception of choosing public transport over other conventional options.

Soft measures (information and education)

The typical classification of behavioural policy instruments such as regulation, incentives and
awareness commonly labeled as ‘stick, carrot and sermon’ (Mattauch, Ridgway, et al., 2016);
Bemelmans-Videc et al., 1998) have been customized to promote low-carbon transport system
by UNFCCC (WCTRS, 2010, Nakamura and Hayashi, 2013). This instrument was segregated
to four categories of regulation, information, economy and technology confined within the
strategies of ‘avoid’ ‘shift’ and ‘improve’2. Improvement to low-carbon personal modes of
feeder transport such as motorcycle and bicycle could be promoted with the scheme of bicycle
rental or hiring scheme as in some European cities. In China, one does not require a driving
license for electric motorcycle and such initiatives have significantly contributed to reducing
transport carbon emission (Nakamura and Hayashi, 2013). Public transport promotion through
para-transit and mass-transit modes have higher potential for developing cities in Asia. Public

2 The ‘avoid’ ‘shift’ and ‘improve’ strategies are referred as to reduce travel demand, shift to low-carbon modes
and to improve emission intensity and fuel economy.
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transport could form a component of green propulsion technology by introducing battery-
electric, biofuel or fuel cell buses and also by prioritizing special bus lanes for public transport
to enhance convenience.

Personalized travel planning (PTP) approach as a soft policy measure to voluntarily change the
psychological determinants of car use based on self-regulation theoretical grounding, affirmed
the causality of internal validity with a meta-analytic approach by Bamberg, Fujii, et al (2011).
Moreover, information awareness, promoting goal setting on the sustainability of car use have
revealed positive effect on sustainable travel choice perception.

Information and economy measures

An informational instrument such as advanced technologies and ICT’s to manage demand,
services and operations has been more effective than conventional infrastructure development
in the public transport system (Nakamura and Hayashi, 2013). The soft measures of public
transport such as information sharing, awareness campaigns, cycling initiatives are gradually
creating momentum in influencing the travel behaviour and are more attractive to decision-
makers due to less investment (Geels, 2012). Technological solutions of the intelligent
transport system (ITS) to improve traffic flows, information panels and signs from a centralized
control system is known to highly enhance transport system’s efficiency as well as it is actively
supported by decision-makers, traffic managers, technical helpers and even by the commercial
sectors for economic benefits. ICT contribution towards teleworking, e-shopping has
minimized travel demand to a larger extent (Geels, 2012).

The UK Department of transport carried out citizen’s attitude to transport and climate change
and their relationship were assessed with the respondent’s knowledge on purchasing low
emission vehicle and support towards policies related to transport and climate change. The
citizens have a high acknowledgement of cars as the major contributor of change in air quality
and as a cause of climate change in the UK, nonetheless, there still remains a misconception
on cleaner fuel by a majority that unleaded petrol as ‘greens fuel’ over diesel. It was also
acknowledged that the policy directives related to tax, penalties and fuel duty have a direct
impact, whereas awareness campaign, personalized travel planning and energy labels have an
indirect effect on behaviour change. Regarding the support/resistance on transport policies
respondents are less supportive if the strategy would directly affect their finance such as the
overall tax on fuel, however, positive support or willingness to pay was observed in congestion
charging to make people use less car (Anable, Lane, et al., 2006). Road pricing through
congestion charging, parking charging and pricing of carbon market or carbon trading,’a
scheme that target vehicles with higher emissions are few economic instruments other than
subsidies and tax reduction on low-emission vehicles (LEVs) purchase.

The policy instruments that target to break the habit by regulation, spatial and technological
advancement with cost-effectiveness would be necessary as studies reflect that habit strongly
influences car use. Similarly, incentives and awareness or educating the citizens to influence
the intention and to instigate pro-environmental travel behaviour through policy measures are
essential to promote ‘avoid’ ‘shift’ and ‘improve’ behavioural transport strategies. When
applying theory to travel behaviour, studies suggest that TPB, NAM, value belief norm (VBN)
when integrated compliments one another and offers unique insight to mode choice besides

3 Carbon trading scheme has been first established in Australia as a Carbon Pollution Reduction Scheme (CPRS).
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economic measure in predicting people’s behaviour. The barrier to behaviour lies in the
complex causal relationship between behaviour influencing travel choice such as finding
causality, knowing the impacts, changes one’s behaviour on travel choice and it differs from
person to person based on other subjective and objective factors.

2.8 Theoritical framework

The frequency of mode choice forming a behavioural habit, and habit as a repetitive
behavioural component is perceived to menavour mode choice (dependent variable). The
psychological attributes of predicting travel behaviour are derived from integrated NAM and
TPB which consist of motivational factor, subjective norms, belief, perceived behaviour
control, intention and attitudinal factors including environmental and non-environmental
attitudes for determining travel mode choice. The anticipated behaviour that is culturally
accepted as well as a behaviour which is expected by the society (social group) forms the socio-
culture norm, while personal norm and belief are driven by reasoning and reflection lead to
perform certain behaviour that is morally right. The personal and social norm in NAM
antecedents normative factor of the psychological attribute. Furthermore, an individual’s
perception towards policy measure forms an essential component of the framework as it
explains the extent to which policies manoeuvre psychological factor and therefore affects
travel behaviour. Driven by the theories reviewed a causal relationship have been derived as
illustrated in figure 2.2. As has been explained by the integrated theory of planned behaviour,
the psychological determinants influence mode choice, however, the process of gearing
towards psychological determinants lies in the factors of individual capabilities, availability of
infrastructure, socio-culture norms and policy determinants. The same is further unpacked with
indicators and operationalized in chapter 3.

Personal
Capabilities
Socio-culture Psychological
factors factors N Mode Choice
Attitude, Subjective Habit
Built norm, Intention, PBC,

environment
Policy Factors

Figure 2. 2: Theoritical framework for travel mode choice.

Source: Author
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Chapter 3: Research Design and Methods

3.1 Introduction

This chapter presents an overview of research design strategy and methodology applied for the
study to anchor chapter one and the literature review to the rest of impending chapters. It
consists of a research strategy, operationalization of variables to measurable indicators for
examining the relationship between factors influencing mode choice for commuting to work in
the case of Thimphu. Data collection method, population sampling technique are presented to
facilitate data collection and data analysing techniques are concisely described. Furthermore,
the validity and reliability will be addressed and simultaneously the limitations of the research
strategy will be denoted.

3.2 Research Strategy

The research question is to explore and explain the factors influencing the daily travel
behaviour and mode choice to commute to work, a primary quantitative survey approach is
preferred, firstly, because are no studies carried out to assess travel behaviour of Thimphu
citizens by any academia or institutions so far and there is no metadata to base the research
upon. Secondly, the objective to unpack and rationalize the factors influencing the travel mode
choice requires a large sample to generalize to the whole of Thimphu’s population as well as
other cities in Bhutan and also to gain the breadth of the study, survey strategy is seen as most
relevant (Van Thiel, 2014). Furthermore, the research question aims to describe a phenomenon
through a large number of variables which are indicated in operationalization and to draw a
causal relationship between the variables, a survey data type is most appropriate due to the
categorical and continuous nature of its data type. For the convenience of statistical analysis
and to be able to generalize with a large number of respondents within a given time frame of
one month for data collection, an online survey method is selected and it is based on the cross-
sectional approach.

The study also focuses on policy measures that influence travel behaviour, therefore, desk study
on existing policy measures was necessary before designing the strategy which is elaborated in
chapter four. From the desk study, it was found that the transport policies in Bhutan are either
new or in draft proposal stage, as the strategies contained in old policies were mostly not
implemented due to lack of financial and human resource capacity. Additionally, old policies
did not contain environmental and behaviour shift aspects. For this reasons, it was deemed
necessary to acquire qualitative responses by interviewing bureaucrats in transport sector and
municipality to understand the challenges and future policy interventions, implementation
strategies and their perception towards Thimphu’s individual and societal travel behaviour. The
results acquired from interviews are used to complement and compare the perception towards
policy measures between the decision-makers and commuters to acheive a comparative nested
analysis and to minimize the bias and limitation of single method used for the multifaceted
nature of travel behaviour characterized by substantial uncertainty.
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3.3 Operationalization

Operationalization is an essential step for expressing the empirical part of the study. Here the
theoretical concepts explored in the earlier chapter, the variables are translated in into
measurable indicators. Van Thiel (2014) explains the three steps of operationalizing theoretical
construct to express in the real world as to firstly, define the variables and indicators that are
to be observed. It is crucial to demarcate the limitations as the abstract nature of theories can
sometimes lead to unlimited entities. Further, the final step is the need to assign measurable
values and score to the indicators to categorize the empirical observable entities in respective
variables and also to simplify the phenomena.

The commuters to be observed as stated in the first chapter is confined to work commuters
whose trips are defined within the residence to workplace made two times a day and five days
a week. As illustrated in the theoretical framework, the study on mode choice and travel
behaviour is based on the psychological factors which are influenced by four core determinants,
namely; 1) personal capabilities, 2) normative factors, 3) built environment and 4) policy
determinants. Theoretically, the four independent variables influence the intervening variable,
‘psychological attribute’ which further affects the travel mode choice behaviour. Table 3.1
exhibits the variables unpacked to sub-variables and its definition derived from the literature
review in chapter.

Table 3. 1: Variables and it’s description.

Variable Sub-variables Description Source
Mode Choice  Frequency Habit as a learned act that becomes an
automatic response Verplanken et al, 1997
Socio-
demography Gender, age, education, occupation. NA.
Personal ) ) . Mattauch, Ridgway,et
capabilities Socio-economic Personal resources and ownership. al.,16'
Slmatlgnal Logatlon and distance of workplace from Scheiner and Holz-Rau,
determinants residence. 2007
Ethnicity Regional ethnic background. N.A.
. Stephens, Markus, et al.,
Socio-culture  Self-concept Independent and interdependent self. 2015

and normative )
Social norm

IV (Independent variable)

What most people (dis)approve and the

factor . . .
acto expectations from friends/family. Cialdini and Trost, 2004)
. . Bamberg, Fujii, et al.,
Moral norm Personal moral obligations. 2011
Built Availability of infrastructure for different
Environment  Infrastructure forms of mobility N.A.
Information and
) education Awareness campaign and e-transport services.
Policy . . Eriksson, 2008. Anable,
determinants  Economic policy  Tax and charges. Lane, et al., 2006.
Phvsical ch Nakamura and Hayashi,
ysical change  [pfrastructure and restriction regulatory. 2013. Bamberg, Fujii, et
policy al,, 2011
o A psychological construct for evaluative
£ T psychological Atiad resll))c.)lr.lses. Atgtude tow?rds @ffelrent forms of  Njiisson, 2000. Icek
;qs) g Factor ttitude mobility, environment, locational aspects etc.  Ajzen
S ¢ Perceived self-efficiency belief, convenience,
behaviour control  willingness and perception Icek Ajzen
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Subjective norm

Social and moral norm.

Intention to increase or decreased use of

Intention

different modes.

Shahlom Schwartz

Icek Ajzen

Personal capability for this study includes personal information such as age, gender, marital
status, working organization and information on income and expenditure for transportation. It
also includes vehicle ownership, residential location and distance of workplace from the
residence. The psychological or subjective factors influencing one’s travel behavioural
formulate the mediating component for operationalization and analysis as the psychological
components can be related to personal life situation, normative belief, attitude towards
transport policies and the habitual pattern. Table 3.1 specifies the theoretical framework of
travel behaviour with four independent variables intervening a psychological construct. The
variables are further unpacked with indicators for the dependent variable (DV), the independent
variable (IV) and the indicators for mediating or intervening variable as detailed out in the
operationalization table 3.2.

Table 3. 2: Operationalization table.

Variable Indicator Data type P.S ychologica Source
1 influence
Most frequent mode choice
Donald, Cooper, et
E é\/l[l?)(ii:e Alternate frequent mode Nominal Habit al., 2014
Least frequent mode
Gender Nominal N.A.
Age N.A.
I .
neome Continuous
Travel expenditure
Personal . .
capabilities ~ Distance Attitude, (SChgner ;g&HOlZ'
Location PBC, a, )
Occupation Habit,
' . Intention. N.A.
Education Ordinal
o) Household composition (Scheiner and Holz-
= . .
2 Ownership of car/s, bike/s Rau, 2007)
g Ethnicity N.A.
N
= . .
) Social expectation (Bamberg, Fujii, et
=] .
2  Socio-culture Individual responsibility Social and al, 2011)
< and . moral norm,
= . Perception towards different Categorical . (Donald, Cooper, et
= normative . Attitude, 1., 2014), (Nil
g fact mode use and environmental Intenti al, ), (Nilsson
> ctor impact ntention. and Kuller 2000)
(Mattauch, Ridgway,
Perception on fuel efficient car etal., 2016)
Bus stops Attitude,
) . PBC,
) Parking Space Categorical .10 ,
Built (Mattauch, Ridgway,
Environment Spatial etal., 2016)
Cycle lane observation
Bus route
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Information campaign

Raised tax on fossil fuel

Improved public transport Attitude, (Ma‘ttau;:h,2 Igi(égway,
Policy Subsidies for renewable fuel . PBC, ctal, ),
det inant Categorical Habit (Bamberg, Fujii, et
eterminants . coort services . ? lt" al., 2011), (Anable,
. ntention. Lane, et al., 2006
Improved infrastructure )
Charges
Restrictions
%) . . o
= Convenience, efficiency, (Dijst, Farag, et al.,
2 satisfactory Attitude 2008)
<
:n Psychologica Increased or decreased use of Cat cal (Bamberg, Fujii, et
£ 1 Factor different mode choice ategotical | iention al.,, 2011)
<
S Pro-environmental and travel Perception (Nilsson and Kiiller,
= behaviour and intention ~ 2000) (Bamberg, 2011)

3.4 Data Collection Method

The study particularly focuses on collecting primary quantitative data due to the absence of
any existing meta-data on travel survey in Thimphu along with desk review on policy
documents and interview of expertise in transport sectors. The primary quantitative data will
be obtained through a cross-sectional survey and interviews will be conducted to the
bureaucrats on the challenges and issues related to transport policy measures. The nature of
primary quantitative data is mostly subjective related to travel behaviour and perception
towards different travel modes, transport policies along with individual life situation and socio-
demographic information. A sample survey questionnaire is attached in Annexure 1. Table 3.3
presents an overview of the data collection method and instrument.

Data

Method Data type Source collection

Socio-demographic

Situational aspects  Respondents from working

Mode choice population in Thimphu. Online survey

Quantitative

Policy support
Transport policies L;)]w carbon transport policies of

Secondary Bhutan Desk research
Built environment Thimphu municipality.

Qualitative Policy measures Bureaucrats/ expertise in the field Interview

Table 3. 3: Data collection method and instrument

The survey questionnaire consisted of individual demographic and socioeconomic characters
to fill up in addition to household members, educational background, working sectors, vehicle
ownership gender, age and income. The second set of the questionnaire integrated the travel
behaviour of the respondent regarding their modal preferences and perception towards each
mode and policy measures and attitude formed by these measures. All respondents regardless
of car users, public transport users or non-motorized transport (NMT) users were asked to
respond all the questions as the questions were formatted as a statement and the respondents
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were to indicate their level of agreement on seven-point Likert scale. The third set of
questionnaire considered the socio-culture factors affecting the preference of mode choice and
questions related to pro-environmental travel behavioural. It also included the locational
situation along with the distance of residence from the workplace and the distances of bus stops
from the workplace and residence. The last section of the questionnaire consisted of an open-
ended comment box where the respondents were asked to leave their opinion related to the
survey and relative to current transport and environmental situation and/or solution. The
secondary data on land, infrastructure and existing policy measures were obtained through
published official reports to support the primary quantitative data.

A structured online survey was distributed via e-mail as most of the agencies in Bhutan have
company mail address where all the employees of the same company are clubbed to one mail
address and this was deemed the most efficient tool to circulate survey questionnaire. Besides,
the snowball technique via social media was also used to encourage participants to share the
survey as 76.8% of residents in Thimphu have access to the internet (National Statistics Bureau,
2017). The raw survey data are then exported to excel sheet for statistical analysis and SPSS
v24 software is employed for running factor analysis, computing and for regression analysis to
perform causal path. To complement the survey, an optional open-ended opinionated comment
section was provided for the respondents to raise suggestions relevant to the study and the
open-ended remarks were then coded and thematised. An e-mail structured interviews of seven
bureaucrats from five different transport sectors was performed to supplement the policy-
related questions. The mail conversations are combined thematically and quoted to support the
policy reviews and survey analysis to enhance internal validity. The information obtained from
the interview includes the roles of the organization, challenges in formulating and
implementing transport and environmental policies, and new policies in the pipeline. The key
informants and general guidelines for the interview question are attached in annexure 2.

3.5 Sample Size

The working population of Thimphu is approximately 45,000 as indicated in the introduction
chapter, a total survey size with the confidence level of 95% and 5.2% of margin error accounts
for 350 employees, required to represent the working population of Thimphu. A stratified
random sampling method based on probability was deemed appropriate for the understanding
of travel behaviour and mode choice factor of Thimphu’s work commuter as it enables
generalization and statistical analysis. The sample was drawn based on the working population
of Thimphu ranged in age from 18 to 65 who are currently employed and commute to work
every day. The online survey questionnaire was distributed via email and social media apps to
private and corporate and government organizations on a random basis to increase response
rate as well as to increase the probability of every employee in Thimphu being selected.

Quota sampling and snowball technique were used for interviewing bureaucrats. The key
figures of interviews were selected based on the organizations/sectors that formulate and
implements transport policies as per the desk research on transport policies. Table 3.4 provides
an overview of the key informants, organizations and their related role in transport and
environmental policies.
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Key Informats Organization Policy roles

1. Executive Secretary Thimphu Municipality Service provider, infrastructure

2. Engineer Thimphu Municipality implementating agency.

3. Planning officer Thimphu Municipality

4. Deputy Chief Planning officer Ministry 9f Ir'lforrnatlon and . ..
Communication Formulating transport policies

5. Transportation engineer Road Safety and Transport Authority Traffic rules and regulations

6. Head of Operations and Maintenance Bhutan Post Public transport services

7. Deputy Chief, Environment Officers National Environment Commission Low carbon policies

Table 3. 4: List of interviewee organization.

3.6 Data analysis methods

The type of data collected for this study is primary quantitative data in continuous and
categorical (7 points Likert scale) type for measuring perception and psychological factors. The
data generated from the online survey were checked for consistency and completeness and then
transferred to excel format, code and imported to statistical package SPSS for analysis. The use
of SPSS software is preferred over other statistical software as it provides a complete statistical
package for both descriptive and inferential statistical techniques for analysing survey data.
Descriptive analysis methods of summarising the frequency distribution and tabulation
interpret the characteristics of the respondents. Charts and graphs are created in Excel and
online graph makers tools to enhance visual interpretation of the data and analysis.

Since the proposal contains questionnaire instruments with Likert scales, factor analysis of
variance and covariance between sets of observed and unobserved variables is employed for
computation of the variables. Example; behaviour is affected by attitude, and the same is true
if reversed, however, both attitude and behaviour are still affected by other aspects such as
belief (belief being the unobserved variable). A factor-analytic technique to reduce the original
set of variables to a reliable variance is applied to represent several variables with an aggregated
variable. The reliability of the data are checked using Cronbach’s coefficient alpha to estimate
the internal consistency of measurements. The strength of dichotomous variables (social
expectation) influencing other factors are determined through binary logistic regression.
Multiple linear regression method is used to cannibalize data set to obtain the patterns and
relations between the factors influencing travel behaviour. Andy Haye’s SAS PROCESS is
applied for the indirect effect and mediation analysis. Further, the survey analysis and policy
review are complemented by the structured interview of the expertise in the field of formulating
and framing transport policies and its implementation.

3.7 Validity and Reliability

The validity of the survey result could effect if the measurements are not clearly defined and/or
adequately operationalized (Van Thiel, 2014). Therefore, to outline the presupposed causal
relationship between the dependent and independent variables, the operationalization section
has been given much attention to drawing a precise measurement scale for multiple indicators.
Prior to the actual distribution of the survey, a pilot survey was tested with five IHS master’s
student to avoid ambiguity and linguistic error, miss-interpretation of the question and to
improve questionnaire format. The survey was completely anonymous and voluntary. Many
studies indicate the reluctance of the general public to participate in an online survey and
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therefore, to increase the number of respondents, snowball technique such as distributing the
survey e-mail by people working in the same organization and social media apps were targeted
along with the follow-up mail to participate in the survey. Questionnaire were all written in
English since it is the second language and official language in Bhutan.

The online survey method is advantageous in achieving reliability as the administrator does not
influence one’s perception and response. The survey questions are predominantly subjective
which is difficult to achieve a valid response and to validate consistency few subjective
questions on attitude and habits were asked in several different ways. In addition, the interview
of expertise in transport field is expected to increase the internal validity of the study as the
qualitative data are used to supplement survey analysis.

3.8 Challenges and limitation on research design and method

Depending upon the structure, survey method can be flexible to generate either qualitative and
quantitative information, nonetheless, this method has certain constraint and challenges owing
to the nature of ambiguity and biased interpretation of the respondents. However, Shaughnessy
and Zechmeister (1990) in Nilsson and Kuller (2000) stated that the questionnaire survey
approach provides the best method in analysing travel and mode choice attitude. Anable, Lane,
et al. (2006) stresses the requirement of in-depth knowledge for behaviour studies due to the
inconsistency and complexity of individual human behaviour which may affect generalization.
Another challenge is that there could be a high over or under-representativeness of certain
demographic group, in which case the data may need a careful adjustment and/or analyse non-
response rate with specific tests. Desk research on policy and spatial aspects along with
interviews of expertise in transport field was carried out for the purpose of triangulation. A
month timeline for field survey having required to compile 350 responses and the getting right
expertise for interview response was indeed a major challenge.
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Chapter 4: Research Findings

This chapter encapsulates an overview of the study area and transport infrastructure followed
by a review on low carbon transport policies of Bhutan and the interventions carried out in the
city supplemented by the interviews gathered from the expertise of the transport sectors. The
third section of the chapter describes the survey sample demographic characteristics and their
choice of mode to commute to work. The fourth section labels the respondent’s attitude towards
different mode choice, social norms and their perception towards the existing and new policy
interventions. The chapter concludes with the results and findings from the causality of
independent variables to the dependent variable (mode choice) with and without mediating
variable.

4.1. Overview of the study region

Walcott (2009) describes Thimphu as an urbanizing city but “calm and so uncharacteristic of
other Asian capital cities”. Thimphu is a primate city for its country; located in the central-
western part and lies in an altitude of 2330 meters above sea level (Thimphu Dzongkhag
Administration, 2018). The city extends linearly in north-south direction stretching for about
15 kilometres (Thimphu Thromde, 2019) along the river wang chhu. The east and west are
largely hills and mountains of pine forest where the altitude exceeds 3700 meters (Fraser and
Bhattacharya, 2001). Thimphu as a capital city of Bhutan was shifted from Punakha in 1952
by His Majesty the 3™ King of Bhutan however, only formalized in 1961 (Ministry of Works
and Human Settlement Royal Government of Bhutan, 2008). It is the administrative and
political centre of the nation and congregated all the central government agencies, parliament,
national assembly, corporation headquarters and most private sectors/companies in an area of
26 square kilometres of the municipal boundary. As per population and housing census of
Bhutan 2017 the labour force participation rate is 57.7% of Thimphu’s population; 32.7% are
dependent population and 6% unemployment rate from a total population of 138,736.
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Map 4. 1: Regional location setting of Thimphu
Source: Susan M. Walcott, (2009) City profile Thimphu.
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Thimphu city administered by Thimphu municipality (Thromde) is guided by the ‘Thimphu
Structure Plan’ (TSP) prepared in 2002-2003 forecasting the developmental activities until
2027. Thimphu thromde envisions the city to be vibrant, liveable, safe and progressive in
providing equitable and efficient services and facilities, however, the city is challenged in
providing services to the rapidly growing population and its demand. The fifteen local area
plans (LAP, map 4.2) of TSP within the municipal boundary are under vigorous
implementation with the financial support from the World Bank and Asian Development Bank
(Thimphu Thromde, 2019).

URBAN VILLAGE LEGEND I coRe (cED)

BABESA URBAN VILLAGE LOWER MOTHITHANG URBAN VILLAGE
SIMTOKHA URBAN VILLAGE Il UPPER MOTITHANG URBAN VILLAGE
LUNGTENPHU URBAN VILLAGE  |BI KAWNG CHENJO (GOLF COURSE}
- CHANGBANGDU URBAN VILLGE ZILUKHA URBAN VILLAGE
CHANGZAMTOK URBAN VILLAGE HEJO-SAMTENLING URBAN VILLAGE
YANGCHENPHU URBAN VILLAGE TABA URBAN VILLAGE

[ CHANGANGKHA URBAN VILLAGE DECHENCHOLLING URBAN VILLAGE

NORTH

Map 4. 2: Thimphu precinct plan, 14 urban villages and one urban core area.
Source: Thimphu structure plan (Thimphu Thromde, 2015)

Apart from the political centre, Thimphu is also the economic hub of the nation with the highest
concentration of company headquarters, international agencies offices, national IT park,
institutions, high-end tourist service industries and, mining and cottage industries located in
outskirts of the city altogether contributes to 45% of the country’s GNP. The growth of
Bhutan’s economy was ranked the second-fastest growing economy from 2005 to 2011
(Ministry of Economic Affairs, 2018) globally. This growth influenced a rapid migration of
population in the capital city uplifting numerous construction and infrastructure development.
Thimphu covers 5% of Bhutan’s land area and accommodates 19.1% of nation’s population
out of which 85% of the population resides within the municipal boundary and rest 15% reside
in the peri-urban and semi-urban areas of the district. The urban population increased by 45%
from the first population and housing census in 2005 to 2017 (National Statistics Bureau,
2017). The population of Thimphu is projected to grow over 260,000 by 2047, accommodating
an approximate of 30% of the nation’s population (National Statistics Bureau, 2019) and the
private vehicle is estimated to grow tenfold from the current number by 2040 (UNDP, 2016).
Since the only means of transportation in the country is served by vehicular road, the rapid
growth of economy and population has put high pressure on road infrastructure uprising to
congestion issues, emission concerns and, deforestation and environmental degradation as
numerous roads were constructed in the steep terrain to support the growth. Within the
municipal boundary of 26 square kilometres, a total length of 281.8 kilometres of the urban
road has been constructed (Thimphu Dzongkhag Administration, 2018). The only international
airport is in Paro district, 54 kilometres from Thimphu city, nor does the city have domestic
airport due to stiff valley terrains.
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The capacity of existing road infrastructure cannot accommodate the increasing number of
vehicle populace in terms of space for road extension and parking spaces. Intra-city bus, the
service monopoly public transport of the capital city is limited in number and caters to one-
tenth of the population of the city and if the efficiency of bus services does not improve in a
few years the private vehicle will exponentiate to an alarming figure with the challenges that
the city is not ready to face.

4.2. Infrastructure

The TSP forms a basis for all the infrastructure development formulated within the principle
of ‘Intelligent urbanism’ similar to the ‘Smart growth’ principle in the U.S. plans. The principle
of smart growth in the U.S. has been expanded based on the concept of transit-oriented
development (TOD) in support of the economic development of the changing market demand
and as an approach to revitalizing communities. Its objectives are to encourage ridership
thereby generate revenue through the development of compact mixed-used development near
transit facilities and enhancing the walking environment. A success of TOD in the U.S. over
the years indicates that it is still very alive and will only grow, as there are more than 100 joint
venture and PPP projects to be developed in the proximity to transit facilities (Dittmar and
Ohland, 2012). Although the similar principle of intelligent urbanism in TSP sees transit system
as a balanced integrated system not overshadowed by the automobiles but by promoting
pedestrian dominated lanes (Ministry of Works and Human Settlement, 2004), the situation has
rather a turnout in reverse order.

Photograph 4. 1: The usual traffic scenario in Thimphu core area

The image displays roadside parking, narrow pedestrian walkways, lack of cycling lane and the traffic controlled by
traditional hand signal in the centre. Photo credit: Tandin Phubz.

The TSP also envisages integrated proximity of housing, retail and transportation of several
urban village precincts with an urban hub to make the city low vehicular dependent (Walcott,
2009), however, the headquarters and offices are clustered in and around the core area. Because
of the traditional monocentric form of the city, the ‘less vehicle dependent lifestyle’ as per the
TSP has not been successful considering the residents from 14 other precincts have to travel to
core area for work and, the swift increase of long hour traffic in peak hours has only irked the
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work commuters of Thimphu residents. The success of TOD in the U.S. is defined by timeline
as it was initiated for decades; Dittmer and Ohland (2012) states that TOD is a long-term
initiative and it takes time to realize a successful outcome, so there is a lot to learn and process
the concept of TOD in the case of cities in Bhutan.

Thimphu has developed along the corridor of every major road and there is hardly any room
for expansion or widening of the road to accommodate the rising traffic congestion. In addition,
the lack of parking space puts additional pressure to the limited space encroaching the
pedestrian, however, multi-storied parking structures for the core area and pedestrianizing the
core commercial zone are some of the municipality’s focus priority plans (Thimphu Thromde,
2019). Guidelines and/or parking regulation to assess and monitor parking operation as a tool
to manage congestion and car reduction is seen effective. The parking policies in relation to
TOD have conflicting views, on one hand, parking is viewed as an effective tool while
developing any project and on the other hand, allocating land for parking instead of recreational
or other activities is a hustle (Dittmar and Ohland, 2012).

The TSP prepared in 2002 proposes cycling lane in several local area plans, however, the
implemented plans do not have designated lane for biking or cycling as can be noticed in the
photograph 4.1. The lack of infrastructure for other transport modes, topography and climatic
challenges in addition to various socio-political reasons, the capital city has become a car-
oriented city. According to the RSTA, the motor vehicles growth rate is currently 9% and the
highest recorded was in 2015 with 14%. The inflated share of vehicle import adds to Thimphu’s
road traffic with one in every three people owning a car, whereas the ratio of a car to the
country’s population is one in every seven people.

Non-motorized transport such as walking has been steadily replaced by personal cars and on
the other hand, cycling is not practised as a mode of commuting in Thimphu or elsewhere in
Bhutan due to stiff terrain and lack of infrastructure (cycle lane and parking) however,
mountain biking as a leisure and fitness have become a trend. Given the small size of the city
and travel distance, cycling could have been the finest non-motorized option. Bhutan’s tenth
five-year plan proposed to encourage non-motorized transport, and it was restated in the 11
five-year governmental plan but not implemented (United Nation Development Program,
2016). Bhutan has recently started the twelfth five-year plan and such delays in implementation
have only led people the use and purchase more personal cars. In liaise with NMT mode, the
Deputy Chief of the department of transport under MoIC in an interview mentioned that;

“The priority for transport planning will be Non-Motorized Transport (NMT) which includes
bicycle, however, implementation in terms of infrastructure, it is within the mandate of
municipality and MoWHS” (Dorji, Sithar. e-mail. 17 July. 2019).

The engineer and the planning officer of Thimphu municipality stated that there are plans to
develop bicycle tracks in Thimphu, however, there is a social stigma to use cycle as a
transportation mode in Bhutan. Transport engineer from RSTA mentioned that;

“ the existing road infrastructure and the traffic rule does not favour vulnerable road users
such as a bicyclist. However, we are planning to encourage and incentivise non-motorised
transport soon” (Norbu, Ugyen. e-mail. 19 July. 2019).
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Map 4. 3: Bus service route (overlay of all the routes)
Source: Thimphu city bus social media page

Regarding the public transport infrastructure, currently, there is no separate bus lane in either
core area or other parts of the city. The bus route is limited to the major urban roads and is not
accessible to most of the residential zones (bus route in map 4.3). There are 105 bus stops and
almost 90% of the bus stops does not have bus shelters but rather only ‘bus stop’ signposts
(Kuensel, 2015). The question on inadequate bus route when inquired in the structured email
interview with the head of operation and maintenance division of city bus service (under
Bhutan post), the officer stated that;

“...we have created a new route system and proposed for more buses to the Royal Government
of Bhutan. Starting next year, we will have an adequate number of buses to solve the reliability
issue which will increase the number of riders” (Tshering, Passang. e-mail. 16 July. 2019).

The Thimphu municipal is responsible for providing public transport services in collaboration
with the Bhutan postal corporation office and they also manage the imposed transport charges
or fees to generate revenue for providing the services.

The details of the key informants and their agency date of interview correspondence and the
interview responses combines thematically are encapsulated in annexure 3.

4.3. Transport policy interventions review

The draft transport policy estimated the current requirement of public buses to 76 numbers,
however, the city has only 54 buses and this requirement is projected to reach more than 200
buses by 2040. The draft transport policy as well as several other strategic documents such as
low-carbon development strategy, intended nationally determined contribution of Bhutan calls
for an additional number of public transport as an answer to the current challenges and future
repercussion on the city’s economy, environment and climate change as a whole (UNDP,
2016). A proposal for institutional change and operational improvements related to bus service
in Thimphu, formulated with the assistance of ADB (2017), recommends the improvement of
transport through intelligent transport systems (ITS) such as smart ticketing, bus ridership by
route, timing, parking information and toll systems, however the reports do not indicate any
immediate plans that would/should be implementation.
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A levy of 55% tax (45% sales tax and 10% green tax) on the import of conventional light
vehicles from India and 100% tax if imported from other countries due to the 45% customs
duty (Department of Revenue & Customs, 2010) are some of the efforts to reduce vehicle
import in the country. Similarly, efforts have been put to promote electric vehicles through tax
exemption but its growth has been limited due to insufficient services such as EV charging
points and maintenance service centre in attrition to its high initial investment. Customs duty
and sales tax exemptions for importing electric vehicles or hybrid vehicles was improvised
(Department of Revenue & Customs, 2010), nonetheless, import of EVs is less than one percent
as compared to the conventional fossil fuel oriented vehicles due to the low facilities for EVs.
The ministry of information and communication has recently formulated ‘Bhutan sustainable
low-emission urban transport systems’ to facilitate and promote low-carbon transition funded
by green environment facility (GEF) (UNDP, 2016). The project aims to install several
charging points in Thimphu and the target group is focused amongst taxi owners in providing
subsidies for purchasing EVs as taxi operates throughout the day contributing most of the
emission (Kuensel, 2019). This news report information on subsidizing 300 electric taxis was
emphasized by the planning officer during the e-mail interview;

“..government is working towards promoting the use of clean and eco-friendly vehicles. As a
pilot project, 300 fossil fuel taxi will be replaced by electric taxi within two and a half year
from now through subsidy on the capital cost and other incentives” (Dorji, Sithar. Deputy Chief
Planning officer. MoIC. 17 July. 2019).

Given the transport sector’s enormous dependence on fossil fuel and the unbalanced ratio of
EV’s, the government of Bhutan proposed various alternatives in several policies one of which
is the biofuel. Although the feasibility and production of biofuel as an alternative to petroleum
has not been developed, the low emission development strategy for the transport sector (2016)
highlights the potential of planting biofuel, which would aid 60 percent GHG reduction.

Fuel tax as a way to reduce trip distance has been a contradictory story since fossil fuel is highly
subsidized by the Indian government to promote economic growth (Department of Renewable
Energy, 2015b). The fuel price in Bhutan is relatively lower (GPP, 2019) as compared to other
south-east Asian neighbouring countries such as India, Pakistan, Nepal and Bangladesh. In the
Netherlands, fuel price is second highest in Europe, withstanding sixth highest globally (GPP,
2019) along with the highest taxation on transport system which is segregated to carbon content
and fuel tax (OECD, 2018) to encourage people to use more of the public transit and non-
motorized transport.

Regarding the parking, every kerb in the core city area in Thimphu is used for on-street parking
which is charged on an hourly basis by a parking fee collectors but there remains inconsistency
in fee range due to lack of proper parking policy (ADB, 2013). When asked about improvising
parking policy in the interview, the planning officer from MolC mentioned that;

“.draft transport policy looks at, using parking management as a transport demand
management tool and to discourage the use of private vehicle thereby encouraging the use of
public transport and non-motorized modes” (Dorji, Sithar. Deputy Chief Planning officer.
MolC. 17 July. 2019).

The executive secretary from Thimphu Thromde duly stated that;
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“..congestion charging is built into parking fee and in areas where there are serious
congestions the parking fees are higher so that people are forced to do limited parking or to
discourage driving in the congested areas” (Namgyel, Karma. e-mail. 1 August. 2019)

To maintain a smooth flow of traffic in the city centre area, Thimphu municipality is
constructing multi-level parking facilities and have plans to pedestrianize the street in the core
area as proposed in TSP 2004. Although the roadside obstructing traffic flow exists in all
neighbourhood in Thimphu only the parking in the urban core area is charged unlike in the
Netherlands, where parking a car is charged in most of the urban neighbourhood. The well-
defined rules and regulation on parking as indicated in road traffic signs and regulation (1990)
in the Netherlands improvises traffic flow and also indicates the expense of owning a personal
car.

While some progress is being made in formulating environmental protection and sustainable
transportation progress, since the policies feature promising and futuristic plans and programs,
the challenge lies in implementation. The lack of communication between plan formulation
and implementation is vastly challenged by the lack of funding, minimum human resource
capacity and inter-agency coordination as inscribed from the interviews. Bhutan seems to
continually embrace the rational centralized top-down democratization method (The Durk
Journal, 2018) and through the interviews, it was found that none of the organization has carried
out any surveys on people’s perception on the services provided and/or policy interventions.

4.4 Descriptive statistics of survey data

The questionnaire was distributed to 36 sectors in Thimphu including government, private,
corporations and NGO’s and a total of 335 people responded to the survey in a timeline of 3
weeks. Survey questionnaire distribution to an actual number of person is not known since
sectoral email addresses were used and it is unknown the number of persons that can access
the group e-mail. The following section outlines demographic characteristics to present an
overview of the respondent’s profile and locational context. For a descriptive purpose, a simple
statistical frequency distribution, cross-tabulation and correlation coefficient matrix is applied
for analysis. Furthermore, a description of societal expectation and mode choice of
respondent’s family and friends has been sketched out.

4.4.1. Respondents profile

From the total of 335 survey participants, male respondents were twice as higher as compared
to the female respondents. The minimum age of the respondents was 23 and the maximum was
58 years old. The mean and median of the age are 35 and 36 years, however, the maximum
number of respondents was dominated within the age group of 28 to 40 years and 5% of the
respondents were above the age of 51 years. 76% of the respondents were married. The
population housing and census of Bhutan (2017) assert that the household size of Thimphu
district to be 4.2 persons per household, which are comparable to the survey collected from the
sample size of the study where the maximum respondents have a household size of 4 members.
Household comprising 3 — 5 family members dominates with 65% (213) and family members
of 9, 10 and 15 together comprise of 4% of the respondents.

The self-reported data exhibits that 282 respondents out of 335 own private car comprising
83% of the total respondents, only 2.9% owns a bicycle, 1.7% (6 persons) owns motorbike and
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12% of the respondents does not own a car or a bike as exhibited in chart 4.1. The respondents
who own a bicycle also owns a car or a bike, therefore, the use of bicycle and motorbike to
commute to work is almost negligible. The fuel type of almost all vehicle is either diesel or
petrol out of which one person owns a hybrid car and none of the respondents owned an electric
car.

Wehicle Ownership Fuel type
12.0% S 0
2.9% . Car
1.7% "
23.3
h % Bike
Binycle Hybrid
osad Electric
'G.‘. = g Maone 64.2 Petrol
Diesel

Chart 4. 1: Types of vehicle owned by the respondents.
Chart 4. 2: Fuel type of the vehicle.

Government employees dominate the respondent’s rate (80%) as compared to other sectors and
the majority of the respondents have completed undergraduate studies. When cross-tabbed, it
was found that the highest number of government employee respondents has bachelor degree
certificate and the autonomous body has a higher share of the masters-level employee as
compared to different sectors and education level (Table 4.1). The monthly income and
expenditure on travel to commute to work are mention in Ngultrum.* The average monthly
income for more than 80% of the respondent ranged between Nu. 15,000 to Nu. 35,000 per
month (approximately 220 to 515 USD) and the average travel expenditure is Nu. 3000 (45
USD).

Highest level of education completed

High  Certificate /
school  Diploma  Degree  Masters PhD Others Total

Work Self-employed 1 0 6 0 0 0 7
organization NGO / CSO 0 0 1 1 0 0 2
/ sector Private 1 0 2 0 0 0 3
Corporation 3 1 11 2 0 0 17
Autonomous body 2 1 15 8 0 0 26
Government 4 26 141 97 2 7 277
Others 0 0 2 1 0 0 3
Total 11 28 178 109 2 7 335

Table 4. 1: Work organization * level of education completed by the respondents

4 Ngultrum (Nu.) (BTN) is the currency of Bhutan, pegged to the Indian rupee at parity. The currency
exchange rate as per the Bank of Bhutan is 1 USD= Nu. 68.78, and 1 Euro= Nu. 77.25 as of July 20
2019.
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4.4.2 Mode choice

The trip characteristics, a journey to work is uniform and is assumed stable with a minimum
travel frequency of two times a day and five days a week thus a habitual pattern would be
established in the process. Self-reported frequency of mode choice to commute to work was
reported for six mode options (walk, cycle, bus, taxi, motorbike, car). Similarly, alternative
mode choice and least frequent mode choice were observed as an indicator of cognitive habitual
construct and for repetitive travel pattern.

80.3% (269) of the respondents most frequently use a car to commute to work. Out of the total
sample, 11.5% of the population walks, 4.6% commute via taxi and 2.5% uses public transport
to commute to work every day. The alternative mode choice preference is predominantly the
use of shared taxi (45%), 29% of the respondents preferred to walk and 20% choose to use the
bus as an alternative option. Walking and cycling are the least preferred mode choice to
commute to work as illustrated in chart 4.3.

Most frequent mode choice

@b 0.4% 2.5% 70,

Second most frequent mode option. Least fequent mode choice

1.2% o
) C ycl ’ ‘ : wa]k .
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Bike Cyde
Bus % Biisi
Walk = Taxi .
®Taxi Bike Bike
" Car «Car 14.9% "Car

Chart 4. 3: Frequency of mode choice

The frequency of mode choice; most frequent, the alternative mode choice and the least
frequent are cross-tabbed with the respondent’s profile of age gender and marital status. There
is no notable difference in the type of mode chose by the male or female, however, unmarried
respondents tend to have higher diversity in the type of mode they choose. The most frequent
mode choice is diverse with the age range of below 40 years, walking is more popular with the
respondents of over 40 to 50 years and car use is predominant within the age range of 30-40
years old.

The respondents within the income range of Nu. 10,000 — Nu. 20,000 has the most diverse
mode choice; the car is predominant within the income range of Nu. 30,000 — Nu. 40,000 and
the percentage of respondents who most frequently walk are those in a higher income range of
Nu. 50,000 — Nu. 60,000. Person’s correlation indicated a statistically significant relation
between vehicle ownership and monthly income but not significantly significant to frequent
mode choice and income. However, the monthly travel expenditure is significantly correlated
with the frequency of mode choice at (» =.313) and (p <.001).

The mode choice when computed with the gender separately, the percentage of car users and
PT users are higher in the male category and, walking and use of paratransit is higher in female
respondents. Marital status and the number of members in a household has no significant
difference in the car as a choice of mode, 70-90% of the respondent’s mode choice is car
regardless of married or not or regardless of 1 member or 10 members in a household.
Nonetheless, the education of the respondents has a clear pattern of car use; higher the
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education level, more is the percentage of car use and it is reverse for NMT users, however the
Chi-square result (y* (25) = 42.062, p = .08) is non-significant, yet the correlation is positive
and significant.

4.4.3. Situational determinants

The location is grouped to three zones; south, central and north as illustrated in map 4.4 within
the municipal boundary of the TSP. As per the self-reported residential location, 44% (148)
respondents reside in south Thimphu and 35% (116) respondents reside in and around core or
central zone. Comparatively lesser respondents 21% (71) reside in north Thimphu. A graphical
representation of the respondents residing in different location among the 15 LAP’s is indicated
in map 4.4. The residents residing in the core area has the highest car ownership and only 7%
of them walk to commute to work although most of the government agencies
(Ministries/headquarters), as well as other private and corporate sectors, are located in and
around the core area. The southern residents have the most diverse choice of mode with highest
walking commuters, taxi and PT users. The northern residents predominantly use a personal
car to commute to work.
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Map 4. 4: Respondent’s residential locational map from self-reported survey data.

The distance of the respondent’s workplace from their residence was inquired in kilometres.
80% of the respondents reside at a distance of less than 7 kilometres and the rest 20% at a
distance of 7 kilometres or more from their workplace. Table 4.2 exhibit the mode choice
preference when compared with the distance. Form the 20% of the total respondents who do
not use a car, most of the walking commuters reside at a distance of 3 kilometres or less, taxi
users reside at a distance of 7 kilometers or less and most of the public transport users (bus)
reside at a distance of 12 kilometers or less. A pattern of predominant car use is observed when
the distance of residence exceeds more than 12 kilometres.
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Average distance of residence to work-place in km's Total
otal

<=3 4-6 7-9 10-12 13-15 16-18 25-27 28+ %
Most frequent mode to Cycle 0 1 0 0 0 0 0 0 1 0.3%
commute to work Bus 3 2 0 3 0 0 0 0 2.4%
Bike 0 1 1 0 0 0 0 0 2 0.6%
Walk 29 6 1 2 0 0 0 0 38 11.4%
Taxi 7 5 1 1 0 0 0 0 14 4.2%
Car 123 90 37 11 5 2 1 1 270 81.1%
Total 162 105 40 17 5 2 1 1 333 100%

Table 4. 2: Frequent mode choice*Distance of residence form workplace

The walking distance of the nearest bus stop is measured to assess if the proximity of public
transport service majorly influence the choice of PT use as well as shared taxi users since bus
stop and taxi stops are adjacent in most areas. More than 60% of the respondents have to walk
10 minutes or less to reach the nearest stop, 25% walks 20 minutes or less and 6% has the
nearest stop at a walking distance of more than 30 minutes. The walking duration of the nearest
stop is comparatively larger when measured from residence than from the workplace.

The independent variables that are observed on a continuous scale of socio-demographic,
socio-economic and situational determinants were explored for normality to check if the data
were uniformly distributed with Shapiro-Wilk test. The Sig. value of the Shapiro-Wilk test for
both dependent (frequent mode choice) and independent variables are less than 0.05 o, which
leads to rejecting the null hypothesis. Thus, we infer that the data does not follow a normal
distribution. The output of a normal Q-Q plot deviates from the diagonal line and the normality
curve are mostly skewed and kurtotic for both dependent and independent variables.

Correlation analysis on the frequency of travel modes to the demographic and situational
aspects from the self-reported data was computed based on spearman’s correlation to measures
the degree of association to which the paired variables are systematically related or tend to
move together based on covariance. The spearman’s correlation coefficient does not assume
the data to be normally distributed neither specifies causality. Correlation analysis exhibits
whether the statistical significance of variance is directly or inversely related to each other
(Alreck and Settle, 2004).

The frequency of mode choice is positively correlated to vehicle ownership, level of education
and distance between workplace and residence with Sig. p-value (> .05). The vehicle ownership
is significant and positively correlated with most of the socio-demographic factors except for
the location and distance the relation is not significant (p > .05). The bivariate correlation
matrix, exhibit a non-significant correlation of mode choice to income and travel expenditure,
gender and age (Table 4.3). The cross-tabulation of income and mode choice exhibit that lower-
income range predominantly uses a car and higher-income ranged respondents tend to walk
more despite owning a car. The high income ranged respondents predominantly resides in the
core area or at a distance of 10 km’s or more.
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Spearman's rho Correlations

Most frequent mode

1 to commute to work
2 Vehicle ownership
3 Gender

4 Marital status

5 Age category

6 Household members
7 Highest level of education
8 Work organization

9 Monthly basic pay (in
10 Travel expenditure

11 Location of residence in zone

12 Distance from residence to work-place in km's.

1 2 3 4 5 6 7 8 9 10 11 12 13
1.000 544" 032 .102 .006 052 2367 -035 .090 3137 -011 196" -.078
1.000 154" 214" 216" 108" 1817 004 206" 3397 .007 049 -071
1.000 194" 124 -018 059 -.029 1657 .083 019 050 159"

1.000 398" 053 073 037 096 099 013 -060 194"

1.000 028 253" 070 454" 012 072 -116°  .029

1.000 018 036 -.021 084 009 -101 015

1.000 158" 465" 155" 082 .030  -.098

1.000 119° 008 048 008 -.017

1.000 154" 024 -024 _118"

1.000 -015 214" -074

1.000  -188" .003

1.000 070

1.000

13 Regional background

**_Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).

Table 4. 3: Spearman’s correlation of mode choice and socio-demographic variables

4.4.4. Socio-culture influence factors

To assess the cultural influence on behaviour self-reported information on respondent’s
original hometown was collected based on the twenty dzongkhags (districts) of Bhutan because
Thimphu being the capital city, it has the population migrated from across all the dzongkhags.
Regionally the dzongkhags are spatially divided to the east, west, central and southern region
and the dzongkhags falling in each region has a similar culture, tradition and language in
general. The majority of respondents residing in Thimphu are from western and eastern region
comprising of 70% respondents combined as can be observed in the map 4.5, that higher share
of respondents are from Thimphu and Trashigang.
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Map 4. 5: Respondent’s hometown background
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The respondents from the eastern region have the most diverse mode choice and highest among
the respondents who owned both car and bike even bicycle at the same time. While respondents
from the western region predominantly own a personal car, however, the difference is not
statistically significant when tested with the Chi-square test and spearman’s correlation at the
p-value > 0.05. Similarly, the interdependence of mode choice to the regional background
(village/ cultural background) is insignificant.

The social expectation to drive a personal car or other modes of transport were independently
observed based on dichotomous stance (e.g., 0/1; yes/no) if the respondent’s friends,
family/relatives would expect from them to use a car, bus or NTM (walk and cycle). The ‘yes’
response was predominant with driving a personal car and the least was cycling to commute to
work. Respondents were asked to state frequent mode choice of their family, friends and
relatives, and 90% stated that their social group uses car to commute.

Chi-square test to verify interdependence of the variables with statistical significance of social
expectation to different mode choice from self-reported data resulted in a significant interaction
for social expectation to use personal car (%> (10) =22.131, p <.05) and for the expectation to
walk (%> (5) = 15.993, p < .05). Where ‘¥*’ is the chi-square and degree of freedom in the
parenthesis. The Chi-square result and Phi value (.219, p <.05) led us to accept the alternative
hypothesis that there is a significant association between social expectation and mode choice.

4.4.5. Psychological factors

The psychological factor of attitude towards different transport modes, intention to reduce car
and pro-environmental travel behaviour are computed based on the component matrix of factor
analysis® and further applied for composite reliability coefficient. Factor analysis provided the
latent relationship between the variables for aggregation and composite reliability measured
the internal consistency of the attribute when combined as the total of true score variance and
unlike Cronbach’s alpha, it does not hypothesize unidimensionality of the attribute. The
attitude toward car use is computed with four indicators (Table 4.4) measured on seven points
Likert scale (strongly disagree - strongly agree) ensued composite reliability (variance score =
0.742) ensuring an effective internal structure of the computed variable. Similarly, attitude for
public transport mode and NMT is computed from the indicators observed in self-reported
survey data. The ‘intentions’ variable is computed with self-reported indicators of an intention
to reduce car use and instead use more NMT (cycle and walk) mode and PT from next year.

A A2 €
Convenience 719 0.51664926  0.48335074 N 4
Efficient 673 0.45346860 0.54653140 Average variances extracted 0.420
Affordibility 553 0.30606827  0.69393173 Composite reliability 0.742
Car use, a cause of 635 0.40342917 0.59657083
climate change
[ 2s581] 1.680] 2.320]

Table 4. 4: Composite reliability for computed variable of Attitude towards car use.

Perceived behaviour control refers to an ability or a convenience to perform a behaviour. The
inconvenience of PBC can be either objective or subjective and personal constraints. The
objective PBC is the physical constraints such as infrastructure and availability of PT services.

5 Factor analysis is applied to explore the loading of indicators to confirm errorless correlation amongst
the underlying observed variable.
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Personal constraints of PBC are the situational determinants and socio-economic factors of the
independent variable. The subjective PBC is depicted by the social norm, expectation and,
cultural values, which are computed in the binary logistic regression of the social norm in the
inferential section.

The pro-environmental travel behaviour is a construct or a computed variable of indicators
related to the perception on environmental concern, the effect of the transport sector on
environment and the attitude towards changing the way of personal life to reduce carbon
emission and car use. The composite reliability variance score of pro-environmental travel
behaviour variable is 0.784, which means that the variable indicates more than 50% of a
common variance within the computed item. The pro-environmental travel behaviour has a
significant correlation coefficient with car reduction intention.

The negative correlation (sig. p < .05) of education level and intention infers that the higher
educated individual tends to have less intention of reducing car use. Respondents who often
walk have a higher intention to reduce car use and positive attitude towards different mode use
rather than only the use of personal car. All the policy change measures have significant p-
value (p < .001) correlation with the intention. The pro-environmental travel behaviour and
attitude have a significant correlation with the vehicle ownership pattern, inferring that persons
who do not own any vehicle have higher pro-environmental behaviour and car owners have a
higher attitude towards the use of car hence lower pro-environmental behaviour. The
correlation matrix as well indicates that female tend to have higher pro-environmental travel
behaviour as compared to men, however, the difference is not strapping when tested for Chi-
square significance (p > .05).

4.4.6. Policy determinants

As inferred from the literature review, policy plays a major role in building perception and
attitude, instigating intention towards certain regulation based on its push or pull
characteristics. Policy reforms or new policy measures and its effectiveness can be measured
through the extent of acceptability that the public express via opinion and attitude towards the
measure (Bamberg, Fujii, et al., 2011). The influence of policy measures towards mode choice
behaviour was measured based on the self-reported agreement on a statement on 7 points Likert
scale. Firstly, we solicited the attitude and intention shaped by the existing policy, then we
assessed the acceptance of the support towards new policy reforms for car reduction and finally,
we framed a carbon trading scheme by creating a scenario of providing personal carbon budget
to trade-off with NMT mode.
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Graph 4. 1: Existing policy and push policy acceptance level

Graph 4.1 exhibits, the agreement of change in intention to drive less due to the existing parking
charges in Thimphu core area. On the contrary, the new reforms to charge parking fee at the
workplace, congestion charging in the core area during peak hours and increasing fuel tax to
reduce car use depicts lesser agreement. As remarked in the literature review, Anabel, Lane, et
al,. (2006) asserts that the push policy measures tend to have higher resistance from the general
public as compared to the pull policy measures. A similar trend is observed in the study, a pull
measures of incentives, subsidy and hard measures of improvising infrastructure depicts
immense support regardless of the outcomes (policy support graphically represented attached
in annexure 4). For example, a statement on widening the road to decreases traffic congestion
and to provide a separate lane for public transport depicted higher acceptance/support although
the residents are aware that the city (especially the core area) has limited space for
extension/widening of the road. Additionally, over 6% of the respondents opinionated in the
open-ended remarks that widening the road is almost impossible (Graph 4.3).

The policy determinants were rotated for Direct Oblimin in factor analysis,® checked for
Cronbach’s alpha and computed to categories of economic change policy, physical change
policy and, information and education measures as affirmed from the literature that the policy
aspect shapes the behaviour preferences in individual’s mode choice. The policy determinants,
when computed for correlation with the mode choice, established a significant (p <.05) relation
and the push measure of economic change policy with a negative coefficient.

The concept of carbon trading has not been reflected in transport and environment policy
document of RGoB and it affirms that it has not been established in Bhutan despite being the
only carbon-negative country. A follow-up question when asked in an interview with the
deputy chief environment officer regarding the plans for introducing carbon trading (CT)
system within the country and/or with other countries, it was mentioned that;

“.Idon't think there is a need for wishes and desire to set up a carbon trading system within the
country, largely because there is no current legislation affecting individual companies and

8 Factor analysis is applied to explore loading of indicators to confirm errorless correlation amongst the
underlying observed variable.
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institutions to achieve legally binding carbon reduction. For trading with other countries, |
sensed a strong desire from NEC and DHPS to start trading carbon offsets generated
by hydropower plants in Bhutan” (Dorji, Tshewang. e-mail. 7 August. 2019).

To comprehend if the electric cars and preference for NMT mode could be popularized with
the concept of carbon trading scheme, a brief descriptive scenario was created where carbon
budget was provided to every individual and if one travel less or travels with low carbon
emission he/she could trade their carbon budget. Annexure 4, graph exhibits that more than
80% of the respondents would ‘probably’ to ‘definitely’ change their preference of electric car
and would use NMT mode over cars given the carbon trading scenario measured on 5 points
Likert scale. The two indicators of CT scheme is computed to CT economy change policy
which exhibited a Cronbach’s alpha of (0.789) for internal reliability coefficient.

4.4.7. Opinionated response

Respondents were asked (optional) to raise their opinion relevant to the study/survey and
relative to current transport and environmental issues and suggestions at the end of the
questionnaire. The relevant opinion and suggestions were filtered and resulted in 113
respondents. The response was classified and coded to 20 sub-theme (n = 106, opinion = 166)
and further categorized into five main themes of; 1) issues of PT system, 2) poor infrastructure
for NMT, 3) strategies of reducing car use, 4) need for awareness and 5) the congestion issues
as exhibited in graph 4.2. A sample of opinionate responses and the thematic compilation is
attached in annexure 6.

Theme Sub-theme

1) Increase bus frequency; 2) Increase public transport route; Opinionated response

Issues of public

transport system 3) Need proper bus stops; 4) Improper timing, safety and cleaniness

Congestion 17
5) E-service; 6) Fossil fuel to gas or electric buses

1) Lack of proper infrastructure for pedestrian and cycle Awareness 1
Inadequacy of . . L .
. 2) Drainage issues; 3) Road widening is not feasible
infrastructure Reducing car use strategies 17

4) Need more Sky walks and underpass for pedestrian

Themes

Reducing car use 1) Toll; 2) Buses for employee staffs and schools
strategies 3) Quota for EV and 2 wheeler; 4) Need metro service

1) Health benefit form cycling

Inadecuacy of infrastructure 32

Awareness o i
2) Bus schedule and timing; 3) Use of electricc car Issues of public transport system 66

1) Improved traffic management system 0 10 20 30 40 50 60 70
2) Initiation of traffic signals; 3) Parking spaces Respondents

Congestion

Figure 4. 1: Opinionated remarks theme and sub-theme.

Graph 4. 2: Opinionated remarks response rate.

Almost 30% of the respondents emphasized a need for increasing the frequency of bus schedule
and incorporating more number of buses on the road with proper timing and schedule. The
opinion highlighted the need to introduce a smart card system and increase bus route as the
traveller has to change another transport mode such as a taxi to reach the destination. The
interview with the expertise from Bhutan post mentioned that;

“We have created a new route system and proposed for more buses to the Royal Government
of Bhutan. Starting next year, we will have an adequate number of buses to solve the reliability
issue which will increase the number of riders”

“we upload routes in the system on the bus and it automatically gets displayed on the route
boards. We have CCTV on the buses. We are installing smart card system very soon. We will
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be able to track the buses in future and find out the speed limit & fuel consumption from the
office” (Penjor. e-mail. 16 July. 2019).

Regarding traffic congestion, 15% of the respondent reported the lack of proper traffic
management system such as; no traffic signal as a main cause of congestion. The suggestions
led to either installing traffic signals or constructing skywalks or underpass for the pedestrian
in Thimphu core area and the express highway. Approximately 20% of the respondents stressed
on the poor condition of NMT infrastructure (pedestrian footpath and cycling lane). In the
interview of the expertise from MolC, the Dy. Chief planning officer stated that the plans for
improving NMT infrastructure are on the priority list for the current and next fiscal year. Other
relevant opinion encompassed the need for public awareness, the introduction of e-service for
public transport, introducing toll, buses for employee and vehicle quota system for low carbon
emission modes (Graph 4.3).
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Opinion to improve transport services and reduce car use

Graph 4. 3: Sub-theme opinionated

4.5. Inferential analysis

The inferential analysis is aimed at establishing a systematic relation of the independent
variable (IV) on the dependent variable (DV), IV on mediating variable (MV) and then to DV
to ascertain a causal path and it’s effect size. Although we have explored some of the inferential
analysis (composite and factor analysis, chi-square test) in the earlier section, here we focus on
regression to test the significant effect that forms a causal path or linearity of the relationship.
First, we explore the regression of the dichotomous dependent variable of social norm and
factors influencing social expectation to different mode choice. Following, we analyse the
direct relation of IV and mediating variable on DV in separate cases. Finally, the psychological
factors as an intervening variable mediating the effect of IV on DV (mode choice) and the
effects are tested to answer the research question and sub-questions.
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4.5.1 Binary logistic regression for social perception

Binary logistics regression method is applied to assess the (dis)approved dichotomized
response variables to predict the effect of social expectation on the mode choice through self-
reported social perception observed based on dichotomous stance (e.g., 0/1; yes/no) if the
respondent’s friends, family/relatives would expect for them to use car, bus or NTM. Binary
logistics regression is similar to multiple regression for dichotomized variables as the R? can
be interpreted with Cox & Snell R?, and Nagelkerke R? but it does not require the assumption
to meet normal distribution of the data. Besides, it can add all types of independent variables
and conveys the goodness of fit significance (Wuensch, 2014).

Logistic regression was performed to ascertain the effects of attitude towards car use, socio-
demographic and situational constraint factors on social pressure to drive a personal car. The
logistic regression model was statically significant with p < 0.01, Chi-square of the model = 50
and Nagelkerke R Square = 26% of the variance in social perception to drive a personal car and
correctly classified 82% of the model. The odds () of feeling a social pressure to drive personal
car decreases 0.957 times with a year increase in age but increases 1.178 times with a kilometre
increase in residence distance from the workplace and further increases 3.2 times when their
friends and/or relatives themselves often use a car (p < 0.05). Respondents, who have a higher
positive attitude towards the use of a car, think that their friends and relatives want them to
drive a personal car by 1.243 times as compared to those who have a lower attitude towards
car use (p < 0.01). Female respondents are perceived to feel the social pressure to drive personal
car 0.537 time greater than man at p = 0.5.

Binary logistic regression on social perception to use public transport as the dependent variable
was performed to ascertain the effects of socio-demographic, situational constraint factors and
attitude towards the use of public transport. The logistic regression model was statically
significant with p < 0.01, Chi-square of the model = 76. The model explained 32.8%
(Nagelkerke R?) of the variance in social perception to use public transport and correctly
classified 70.8% of the model. The desire of the respondent’s family and friends increases
1.153 times with a unit increase in the distance of residence from the workplace. Female
respondents are perceived to feel the social desire to use public transport 0.4 time greater than
man at p = 0.05. The odds of feeling social pressure to use public transport increases with the
7.4 times when the family and friends use the bus and increased 4.3 times when the
respondent’s family and friends often walk at p-value (p < 0.05).

A verification test on gender to the social norm of family and friend’s expectation to drive a
personal car and use public transport to commute to work was cross-tabulated and it was
observed that the female participant’s response to ‘yes’ was largely higher than male
respondents and compliments the result reported with logistic regression.

The odds of social perception or desire for the respondent to walk often significantly decreases
0.904 times an increase in a kilometre distance between the residence to work-place. The
feeling of social expectation increases 1.158 times with a unit increase in respondents positive
attitude towards NMT mode. Respondents who own both car and bike (cycle/motorbike)
perceive that their friends and family would want them to bike 1.026 (p < 0.05) times greater
than those respondents who does not own bike.

The binary logistic regression computed for personal capabilities and situational constraints on
social expectation (norm) and to mode choice as analysed is illustrated in figure 4.2 with effect
size consequently.
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Figure 4. 2: Binary logistic odd ratio for social norm (p = effect size)

A part of first sub-question of the research is answered here as demonstrated in figure 4.2, the
effect size of personal capabilities (age, gender, ownership) and situational constraints
(distance) on the social norm and to mode choice. Further, the logistic regression was assessed
to compute the influence of psychological factor on the social norm and it was observed that
attitude factors (attitude towards car use and NMT use) and frequency of social group’s mode
choice have a significant effect on the social norm. The social expectation to drive personal car
influences the choice of car and negatively influence NMT mode choice.

4.5.2. Multiple linear regression

Socio-demographic, socio-economic and situational constraint factors.

A multiple regression analysis was performed to predict the frequency of car, PT and NMT
users based on the indicators of socio-demography, socio-economy and situational constraint
factors (Table 4.5). The model met the assumption of regression such as the absence of multi
co-linearity and no residual value greater than three or outliers beyond three standard deviations
and Cooks distance < 1. A significant regression equation was found F (11, 310) = 15.9, p <
.001 with 36% (R?) of variance explained for frequent mode choice (walk, cycle, bus, taxi,
motorbike, car). As per the regression model, the predictor variables for frequent mode choice
are the respondent’s age, monthly travel expenditure, walking duration of the bus stop from
residence and car ownership (non-ownership). However, the effects are negative since frequent
mode choice is predominantly car use (80% of the respondents). Consequently, a stepwise
regression for the NMT users and PT users was calculated with the same IV where the analysis
result explained 45% of the variance with the model equation of F (3, 317) = 86.05, p < .001.
The stepwise model verified three predictors of PT and NMT users with positive effect (); age
(B= .14, p = .001), residence distance (= —.09, p =.02), and non-ownership of a car (= .67, p
<.001). The mode choice of PT and NMT users increased with an increase in age and decreases
as the residence distance increases.
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Coefficients”
Unstandardized Standardized

Coefficients Coefficients
Std.

Model B Error Beta t Sig.

1 (Constant) 7.485 544 13.770 .000
Gender -.114 .093 -.059 -1.231 219
Marital status .005 113 .002 .046 963
Age -.019 .007 -.168 -2.714 .007
Household members -.015 .021 -.032 -.695 488
Monthly travel expenditure .005 .002 139 2.678 .008
Monthly Income .000 .000 .025 425 671
Distance from residence to workplace in 013 013 044 932 352
km's.
Walking. duration from residence to bus 013 004 -180 3204 001
stop (minutes).
Walking du.ration from work place to 006 004 089 1.625 105
bus stop (minutes)
Vehicle ownership -.284 123 -.306 -2.308 022
Doesn't own car -2.381 384 -.822 -6.197 .000

a. Dependent Variable: Most frequent mode to commute to work

Table 4. 5: Regression result of socio-demographic, economic, situational factors to mode choice.

Thus, the answer to the first research question in addition to the social normative factors, the
socio-demographic factors of age, travel expenditure, walking distance of the bus stop and if
one (not)owns a car influence respondents mode choice particularly the choice of car and/or
NMT.

Policy determinants influencing mode choice and psychological factors.

An answer to the second sub-question, policy factor influencing psychological behaviour and
mode choice is assessed in this section. A multiple regression analysis performed for the policy
determinants influencing mode choice explains a low variance ( R? < /) and the model is
insignificant at p-value > 0.05 to explain any effect of policy on the mode choice. None the
less, the policy determinants are highly influential on the psychological factors.

A hierarchical multiple linear regression was conducted to confirm the variables that predict
the intention of reducing car use. The independent variables here are the policy determinants,
attitude towards different mode use, personal norm and pro-environmental travel behaviour.

The stepwise method regression model meets the regression assumptions and explains 88% of
the variance in intention from the attitude and policy determinants. The model significantly
predicted the outcome F (5,316) =470.044, p <.001. The model had no multi co-linearity and
no cases of having a residual value greater than three or outliers beyond three standard
deviations with Cooks distance < 1, however, Durbin-Watson value of 2.002 implies medium-
strength correlation of the model. Out of 10 variables, the model entered five predictive
variables;

1. attitude towards the use of NTM,

2. attitude towards the use of PT mode,

3. policy measures on information and education,

4. economic change policy, and
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5. infrastructure change policy.

Table 4.6 exhibits the effect of variables on intention. Participant’s intention to reduce car use
increased .649 units for a unit increase in attitude towards the use of NMT, but the intention
decreased .167 units with a unit increase of push policy change in fee and charges (introducing
congestion charge and parking fee at the workplace). The intention to reduce car use increased
.237 units with a unit increase in information and educational policy change of a pull policy
measure. The intention would as well increase .225 units with a unit increase in enhancing the
infrastructure for NMT and PT mode. The attitude towards using public transport mode has the
minimum causal effect on the intention to reduce car use however all the five variables were
significant predictors of the intention.

Coefficients”
Unstandardized  Standardized
Coefficients Coefficients Correlations
Std.

Model B Error Beta t Sig. Part
"5 (Constant) -.097 128 -.756 450

Attitude towards the use of NMT mode. .649 .032 .663 19.990 .000 387

Information and e.ducatlon policy 237 018 340 13205 000 256

measures_E-services for PT mode.

Economu change policy : Fee and charges. _.167 013 -349 -12.510 000 -242

Infrastructure change. 225 .029 260 7.851 .000 152

Attitude towards Public transport use. .092 031 .086 3.002 .003 .058

a. Dependent Variable: Intention to use less car

Table 4. 6: Predictors of intention to use less car

Inferential influence of psychological factor on the choice of mode

A direct influence of psychological factor (intention, moral norm, attitude towards car use, PT,
NMT mode and pro-environmental travel behaviour) on the choice of mode is rather explained
by minor variance of 10% (R?) when computed for a stepwise regression method. The model
significantly predicted the outcome F (3, 316) = 9.22, p <.001. Since the most frequent mode
choice is predominantly car use, the regression coefficient interprets that the mode choice is
influenced by the positive attitude towards car use and intention to reduce car negatively
influence the mode choice. We further assess the influence of psychological factor on NMT
mode choice and taxi users, however, the model variance is distinctively low (R? = .04) and
therefore smaller effect. The model predicted an outcome F (2, 316) = 6.33, p =.001.

Standardized

Unstandardized Coefficients Coefficients
B Std. Error Beta t Sig.
Attitude towards PT use. -.066 .029 -.135 -2.243 .026
Attitude towards car use. 178 .056 173 3.158 .002
Intention to reduce car use -.073 .036 -.114 -1.991 .047

a. Dependent Variable: Most frequent mode to commute to work

Proenvironmental travel

Behaviour .041 014 167 2.978 .003
Intention to reduce car use .046 .012 208 3.787 .000
a. Dependent Variable: NMT mode users and taxi users

Table 4. 7: Influence of psychological factor on the choice of mode
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Inferential influence of IV on the psychological construct

Hierarchical stepwise multiple linear regression was conducted to confirm the variables that
influence the psychological construct in the formation of attitude towards different mode
choice, intention, moral norm and pro-environmental behaviour. The independent variable
(socio-demography, socio-economy, situational constraints and policy determinants) which has
a significant influence on the psychological construct was verified with the stepwise regression
method and the effect size (Beta), model variance (R?) and significance are depicted in table
4.8. Vehicle ownership and economic change policy have a consistent influence on the
construct of psychological attributes. Age and gender influence the intention and pro-
environmental travel behaviour but does not contribute to the formation of attitude. Longer the
distance of bus stop higher is the attitude towards car use, similarly, the physical change policy
measures which link to infrastructure measure positively influences the attitude construct.
These variables which have a significant predicting coefficient to the dependent variable (mode
choice) and the mediating variable will be assessed for indirect effect in the following section.

Standardized
Unstandardized Coefficients Coefficients
B Std. Error Beta t Sig. R?
Car ownership -.235 .070 -.170 -3.366 .001
| . Age 023 011 137 2.021 044
ntention to reduce Gender -.322 145 -113 -2.225 .027 .230
car (use more NTM i .
. Information and education measures 153 .075 .106 2.047 .042
<2 in future)
2 Economic policy measures .308 .075 .228 4117 .000
E Infrastructure Change
% Economic chage policy (Fee and charges) 244 025 485 9.943 000
e Attitude to car use  VValking duration from work place to bus stop 008 003 141 2.901 004 250
2 (minutes)
3
=] Car owners
f Vehicle ownership -.099 .030 -.130 -3.283 .001
S Attitude towards PT Physical chage policy (infrastructure) 192 .037 239 5.165 .000 0.52
'g use Economic change policy (Carbon trading) 105 .032 .140 3.292 .001 ’
:‘] Infrormation and education measures .085 .033 107 2.571 .011
=
£
._g Attitude towards Carbon trading scheme A79 031 218 5.838 000
g NMT use Physical chage policy (infrastructure) 468 041 522 11.498 .000 0.64
Economic change policy ((Fee and charges) 113 .023 .226 4.994 .000
Gender -.203 .090 - 111 -2.264 024
. None car owners 328 136 119 2.423 .016
Pro-environmental . A
. Physical chage policy (infrastructure) 219 .050 235 4.389 .000
travel behaviour Inf i ducati bi .260
nformation education measures (public 136 047 146 2895 004
advocacy)
Economic change policy (Carbon trading) 244 045 282 5385 000

Table 4. 8: Linear regression for the influence of IV on MV (Hayes, 2017)

4.5.3. Mediating model test

Mediation analysis establishes the effect of X (independent variable) on Y (dependent variable)
in a model with intervening variable M (mediating variable) causally located in between X and
Y where M influences X in predicting Y as depicted in figure 4.3. A significant mediating effect
describes psychological process that occurs to create the relationship within the dynamic
properties of an individual (personal characteristics, emotions, belief). Here we examine the
process modelling mechanism to test the hypothesis that X carries the influence of M and effects
Y and we would assert how and when the relation holds for stronger or weaker effect. If the
indirect effect of X on Y through M is contingent then linking X to Y can be said to be
conditional (Hayes, 2017).
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M

Source: (Hayes, 2017).

Figure 4. 3: Mediation model with single mediator variable M causally located between X and Y.

Psychological factors perform as a mediating variable in our case and are calculated for its
mediating effect on the independent variable in predicting the dependent variable ‘mode
choice’. We use PROCESS regression in SPSS statistics function designed by Hayes. The
PROCESS program is a regression-based path analysis for estimating the direct and indirect
effect of X on Y (Hayes, 2017). Figure 4.4 depicts the causal relation and the effect that would
be assessed with the PROCESS Bootstrap analysis.

Direct effect

Direct effect

Socio
demographics

o

Situational
constraints

¢ Socio-culture |
factors

@ Policy Factors

Direct effect

Direct effect

Figure 4. 4: Direct and indirect causal path

The causal step of predicting Y from X and M;
* Xvariable predicts Y (p <.05).
* Xvariable predicts M (p < .05).
* X and M together predicts ¥
* M variable predicts Y
* X variable no longer predicts Y or is lessened predicting ¥

The first three steps have already been assessed in the linear regression model, so we only
analyze the effect size and significance of the mediating variable or the indirect effect. A
PROCESS regression is run through to comprehend the effect of mediation in predicting car as
a mode choice (Y) by the ownership pattern (X) along with the attitude (M). In the linear
regression, we recognized the significant influence of X on Y (ownership on mode choice) as
well as on the attitude construct (X on M). Equally, M has a significant influence on Y. The
direct and indirect effect of X on Y together as exhibited in table 4.9, the difference between
the Bootstrap confidence interval not crossing zero infers that there is a mediator effect of
attitude on car ownership and choosing a car as a frequent mode choice.
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Direct effect of X on ¥
Effect se z P LLCI ULCI
4,2900 .5230 §8.2019 .0ooo 3.2648 5.3151

Indirect effectis) of ¥ on ¥:
Effect Boot3E BootLLCI BootULCI
Attitude L1245 L0901 L0035 .3497

Table 4. 9: Indirect effect of X on ¥, PROCESS regression, Bootstrap analysis

The significant predictor variables for mode choice and mediating variable (psychological
factor) from the linear regression is computed for the indirect effect with mediation. A
summary of the bootstrap analysis is exhibited in annexure 5. We infer that the socio-
demographic factors (age, distance, walking duration to the nearest bus stop and travel
expenditure) do not have the effect of mediating variable on predicting mode choice. However,
owning a car or not influences the attitude construct but not the intention hence the effect of
mediation is non-significant.

The policy factors that influence the attitude towards different modes better predict mode
choice when intervened by psychological factors. The causal relation of attitude forming an
intention and then predicting mode choice is strapping and it affirms the TPB as depicted in
the literature review. The social norm (expectation) to walk or drive personal car has a positive
effect on mode choice when intervened with psychological factor. The pro-environmental
travel behaviour as a mediator better predicts the NMT mode choice with the attitude towards
NMT. An attitude towards different mode choice (car, PT, walk, taxi) is explained by the
frequent mode one uses and since the car users were highest amongst the others, the attitude
towards car use has the most effect on mode choice. It is also affirmed that persons who choose
NMT mode tend to surpass pro-environmental travel behaviour than whose frequent mode
choice is a car.
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Chapter 5: Conclusions and recommendations

With the motivation to study the travel behaviour to reduce the car use, CO- emission and
traffic congestion in the car-dominated capital city of Bhutan along with an aim for sustaining
the carbon-negative status, this thesis revolved around the different mode users but
predominantly the car users of Thimphu. The focus was on understanding the determinates that
construct the habit of car use and the role of policy that affect the car-oriented behaviour of the
work commuters. Road transport, although, being the only means of surface transportation in
Bhutan, traffic congestion was not a concern until a few years and now it is rising at an alarming
rate. Similarly, the concern of carbon emission is projected to move in the same trend, it is not
a concern now but in the case of a business as usual, the country will not be able to sustain its
carbon-neutral status 30 years down the line. As implied from the open-ended remarks and
interviews, there is an equal concern from both riders side well as the transport policy sectors
regarding the rise in congestion and other issues in the transport sector. Despite the rising
issues, the study on it is very less to none especially on the behaviour; no institutions or
government sectors or academia’s has carried out any travel behaviour study or household
travel survey on Thimphu residents. Therefore, it was a necessity to carry out both survey and
interview as the study embraces the psychological construct of travel behaviour, policy review
and policy affecting individual cognition. This two broad theme comprised not only the soft
component of psychological construct but also the built environment, personal capabilities and
situation constraint that affects the behaviour of work commuters residing in Thimphu.

The study is expected to add value to the existing literature in the field of examining travel
behaviour with policy cognitive factors. It is also anticipated that the study can be generalized
to the working population of other cities in Bhutan due to the concordant umbrella policy and
similar built environment situation. Although the data has been dominated by the car users the
analysis has considered other modal option of NMT and PT modal system, thus the policy
recommendation directs toward car reduction and improving NMT and PT mode system,
consequently tackling the traffic congestion and carbon emission issues.

An activity-based travel data would provide more incidents of a daily trip, capturing sub-trip
within a larger trip such as dropping off kids to school and shopping after work hours or on
weekends, however, this study is centred on trip-based data, a journey to and from work. The
study is also limited in terms of the land use and density pattern of the city, which overlooks
the choice of residence and location. Due to the limited duration of the study and survey period,
the study focused only on work commuters in Thimphu. Moreover, the online survey
respondents were predominantly civil servants as the e-mail address of private sectors was
largely inaccessible. The PT users in Thimphu are predominantly school going students and
therefore it is least represented in the study, however, the open-ended remarks had exhaustive
remarks on the PT issue and why the respondents (working population) do not prefer PT. To
complement these issues and policy review, interviews were conducted with an intensive
inquiry on the PT system.
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5.1. Discussion of the findings and results.

While the study focused on a quantitative data collection to analyze the attributes that construct
individual mode choice behaviour, which was predominantly the car users so the inferential
analysis as well revolved around the car users and NMT mode users (walkers) as it was the
second-highest among the respondents. Nonetheless, the triangulation method of open-ended
response and the interview of expertise were predominantly on the issues of the PT services
and enhancement of the NMT system. Consequently, here in the discussion and
recommendation, we amalgamate the analysis gathered through different methods for a rational
conclusion.

The socio-demographic analysis inferred no statistical difference in gender and age in car
ownership and car use, however, the mode choice of NMT (walking) is more preferred by the
elder population in the sample. Individual income motivates car purchase and ownership
pattern successively have a greater effect on mode choice. In addition, there is a significant
difference in expenditure when one drives a car as it has a statistical causal relation to the mode
choice. On the contrary, the sample did not have any respondents owning an electric vehicle,
even though Bhutan has cheaper hydropower electric supply and tax exemption on the purchase
of EV. In the open-ended response, several suggested on introducing a vehicle quota system
for EV’s and two-wheelers to popularize the low emission vehicles and to neutralize the
pressure on congestion and emission.

Regarding the situational constraints, the analysis reveals that the distance criteria are
imperative for mode choice and more crucial for those who would want to walk. The choice of
walking decreased by 19% with an increase in extra kilometre. Additionally, the distance
criteria have a significant influence on social normative factors. Myriad study on NMT and
employer travel plan from the literature review asserts that the average distance for regular
walking and/or cycling to work is within 3 to 7 km. Besides, the British Medical Association
also asserted that the distance of 5 km is most feasible for cycling (Glaister et al., 1998 cited in
Dickinson, Kingham, et al., 2003), but in Thimphu regardless of more than 75% of the
respondents residing within 5 kilometres or less does not cycles to work. For a small city size
(26 sq. km), Thimphu has a high potential of transforming to a vibrant NMT oriented city by
enhancing the infrastructure and by providing an incentive to cycle to work. The sample had
less than 1% of population cycling and biking (motorcycle) combined as a mode choice, on the
contrary, there are almost 3% of population owing bicycle but these cycle owners also owns a
car. The city does not have NMT friendly infrastructure and cycling in Bhutan is only trending
for mountain biking, besides, several other factors would influence not opting for cycling or
motorbiking in Thimphu, which arises a separate entity for an in-depth study.

The answer to the third sub-question is amalgamated from the observation of existing
infrastructure as per the TSP, infrastructure-related opinion from the open-ended response and
the regression analysis. The concept of TOD as applied in major cities of the U.S. asserted to
form an efficient tool in traffic management, congestion reduction and has the advantage of
location efficiency. It also emphasizes on the walkability similar to the intelligent urbanism
concept of the TSP. Developing transit centres in the less dense zone would decongest the core
area, however, the institutions would require to situate around the TOD zones. As observed
from the open-ended remarks, the lack of infrastructure for the NMT system impedes the public
from walking and cycling. In addition, the lack of traffic signals in the city is comprehended as
one of the causes of congestion thereby highlighted the requirement of the pedestrian skywalk
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and/or underpass unless the city endures the non-traffic light system. More empirical studies
are required to make Thimphu a smart city to adapt to the rapid growth and changing demand.

The distance of bus stop from the residence has a significant influence on mode choice and
similarly, a diverse range of problems and solutions on PT were suggested out of which the
frequency of bus being very less was a primary issue. Donald, Cooper, et al., (2014) asserts
that intention has stronger effect for using PT although the public transport users amongst the
respondents were very less, we infer that the intention to use PT is higher amongst the
respondents as per the suggestions in open-ended response. However, as per the interview,
these issues are not overlooked at and that the PT sectors mentioned several plans that are to
be implemented in the coming years, such as; increasing the frequency of buses; initiation of
new PT routes and introduction of electric bus rapid transit system through the global climate
fund project; E-cards for PT are currently distributed to some students and there are plans to
explore more feasible options of using e-cards. The PT users at present are predominantly
students, thus a study on students perception on PT system would be relevant for future research
particularly for the cities in Bhutan. The employer and/or work organization could explore for
bus service that would cater its employees.

The social expectation as suggested from the literature manifests different forms in influencing
different mode choices. While the cultural background has a significant correlation with the
income and marital status variable, its influence on mode choice or in the ownership pattern
was insignificant. When the respondent’s social group owns a car or frequently drives a car,
he/she feels that they are expected to drive as well and is same in the case of walk or cycle. The
age and gender as a causal factor of social expectation interpret that as one grows older they
feel more pressure to drive from the society and female respondents feels more social pressure
to use PT than male respondents. Social norm mediated by attitude better predicts mode choice
than the direct effect as asserted from the mediation analysis. An inference from the interview
and opinionated remarks expressed that there exists a social stigma to cycle as a transportation
mode and people are not aware of the health benefits of NMT. Thus, social inclusive awareness
programs and campaigns at changing the habit of car use and promoting PT and NMT benefits
is deemed necessitate for strengthening positive societal norms and behaviour change.

The support for the policy was assessed based on push and pull policy measures. The existing
policy assessed its influence on behaviour change and new reforms were suggested to measure
the support towards it if it was to be implemented. As learned from the literature, there is a
resistance for the push policy measures such as imposing new fee and charges and/or tax
reforms. The existing parking charges in the core area certainly encouraged people to drive less
in the core area as reflected from the self-reported data, however, when proposed to charge
parking fee at the workplace and introducing congestion charging the support towards such
reforms tentatively decreased. On the other hand, when a scenario for carbon budget and carbon
trading framed with push and pull policy reform together, the acceptance was relatively higher
inferring the effectiveness of framing policy measures.

The perception acquired from the self-reported policy acceptance has a substantial influence
on the psychological construct, in forming an attitude towards different mode and intention of
reducing car use. The attitude, intention and pro-environmental travel behaviour significantly
predict mode choice as an independent variable as well as when acted as mediation. The moral
norm, however, was not significant in predicting the extent of car use or policy acceptance as
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suggested in the literature. Psychological factors as a mediator, better predict mode choice
when intervened for the policy determinants and with the attitude variable. The socio-
demographic, socio-economic and situational constraint factors predicting potential is superior
without the intervening psychological factor. Nonetheless, it has a substantial influence on the
psychological construct but not as strapping as social norm and policy perceptions.

5.2. Research recommendations: Transition to sustainable transport in Bhutan

The concept of transition is being explored at least in Europe, a shift of sustainability notion
towards a ‘sociotechnical’ system, which is comprehensively reconfigured by the new
consensus sparked by the global crises of carbon emission and climate change. Transition
thinking seeks for inclusiveness of a wider range of actors, beyond the conventional
actors/decision-makers of public authorities and transport sectors/agencies (Givoni and
Banister, 2013). The inter-agency coordination, as was highlighted a major challenge in the
interview with the officials from transport sectors but the coordination would need to extend
beyond the agencies and also with the market, manufacturer and suppliers, designers, insurance
companies, media, research institutions, NGO’s, and the consumers. Policy formulation would
require moving from a top-down, technocratic and driven by technical expertise involving only
a few stakeholders towards facilitating and enacting transition, sociotechnical transition,
thinking and supporting a genuine transition to sustainable contemporary mobility practice.

A transition in behaviour change is the key answer in achieving various sustainable
development goals for which understanding the attributes that drive individual travel behaviour
is essential to assimilate within the existing regimes for niche development. Transition
management to facilitate and enact transition in practice from the past transition in transport to
strategic niche management in mobility are yet fairly limited. Transition research to stimulate
creative thinking in policy intervention would provide potential compelling insights for a
systematic shift towards low carbon mobility.

Equally, there has not been found exhaustive experimental research in exploring travel
behaviour given the complex situation that needs to be created and contextualized.
Furthermore, travel estimates with cost-benefit analysis would better encourage the decision-
makers and economy analysists for planning and allocating fiscal budget would instigate
immediate implementations.

5.3. Policy guidelines

For a predisposing individual level of receptiveness and support for the policy measures, the
policy need to be framed with positive connotation and push policy measures needs to be
consolidated with the pull measures as suggested in the literature review. The following
summarized recommendation has emerged from the discussion and research findings of the
previous chapter.

Recommendations:

A comprehensive policy is required for:

Non-motorized transport system.

Public transport system.

Parking policy/regulation.
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National household travel survey needs to be initiated.
Physical change policy;

* Cycling lane and bicycle parking facilities.
Separate bus lane.

Traffic signal in the core area.

Skywalks and underpasses for pedestrian in the express highway.

Increase bus frequency and bus routes.

Long-term goal to decongest core area with the concept of TOD.
Economy change policy;

Energy taxation directives.

Carbon trading scheme.

Quota for electric vehicles and two wheelers.

Free parking for electric vehicles.

Incentives for cycling to work.
Information and education measures;

Social advocacy on climate change, health benefits and behaviour shift.

Awareness on climate change, health benefits and behaviour shift.

Promotion of non-motorized transport modes.

Sensitization program in schools.

Enhancement of E-service system for public transport.
* Bio-fuel directives.

5.4. Conclusion

In search of the answer to the main research question, the study has acknowledged a wide range
of travel behavioural of Thimphu’s work commuters at a theoretical level and empirically
demonstrated a shred of comparable evidence along with some contrast outcome. The
complexity of behaviour is inter-linked with many aspects and since the study is based upon
several self-reported perceptions, it is a challenge to dispense a single concrete assertation. The
self-reported frequency of mode choice is observed based on the habitual pattern established
in the process. Distance is a critical factor that does influence mode choice largely for the NMT
users however there are car users even at a distance of 1.5 km or less. Despite the high vehicle
import tax, 83% of the respondents own a personal car, and the ownership pattern not only
influences mode choice but also determines individual pro-environmental behavioural
construct. Intention and attitude predict the mode choice while pro-environmental behaviour
and intention to reduce car use predicts the use of NMT mode. Further, intention and attitude
are considerably influenced by the policy measures as well as ownership pattern and age.

The policy determinants are critical in anticipating the psychological cognition, although the
policy attributes do not influence the mode choice directly but only when mediated by the
psychological cognition. For instance, a parking policy manoeuvres an individual intention to
drive less or not to park in the core area to avoid fee thus reducing the congestion and car use.
Similarly, the normative factors predict the mode choice better when intervened by the
psychological cognition. PT as mode choice is not popular amongst the working population of
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Thimphu as the respondents who do not own a car chose to use para-transit instead. As reported,
the low popularity of PT among employee is majorly due to the inadequacy of the buses,
improper timing and lack of e-services causing inconvenience of the schedule and these
interventions are deemed possible to intervene promptly.

Bhutan, the unexplored, underdeveloped Himalayan nation has an ample of opportunity not
only to assimilate motives from the intellectuals but also to illuminate the rest concerning
climate change and global greenhouse gas emission. More importantly, it is the Bhutanese
society that needs to realize the global impact of carbon footprints and to sustain its carbon-
neutral status since there were no remarks concerning their emission in open-ended response.
Nonetheless, given the small size of the population, it is possible to reach everyone with the
sociotechnical innovations and social advocacy on a lifestyle change and/or promoting a
change in travel behaviour for reducing car use, carbon emission and environmental impact as
a whole. It is the hope of the author that the travel behaviour analysis of this study provided a
sherd of understanding that influences the mode choice of the residents in Thimphu and to
sustain for the carbon-neutral status, both the government and public would require to shift the
direction at the same pace.
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Annex 1. Research Instruments

Online survey questionnaire.

RSM

2 afwas
ERASMUS

UNIVERSITY

Dear participants,

Thank you for agreeing to take part in this survey in measuring travel behaviour of
Thimphu’s work commuters.

This survey is conducted for master thesis research in Urban Management and the
information obtained will be used for academic purpose only. Your identity will be kept
confidential and the survey is completely anonymous.

Analysis from this survey is mainly to recognize the travel behaviour of Thimphu’s work
commuters so as to seek solutions for the rising car use and thereby building up to traffic
congestion in Thimphu, increasing emission of CO2 from transport sectors, environmental
degradation, assess transport policy issues and thus to make the city more sustainable.

Filling out this survey should take around 10 minutes. Please note that this survey consists of
both multiple choice and open-ended questions so please answer all the questions.

Your opinions count.

Please click the link below if you are currently employed and if you consent to participate in
the study.

1. What is your gender?
o Male o Female

2. What is your age?

3. Where do you work?

o Government oAutonomous body o Corporation
O Private o NGO /CSO o Self-employed
o Others

4. What is the highest level of education you have completed?
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o PhD o Masters o Degree o Certificate / Diploma o High school

o Others

5. Are you married?
oYes o No

6. Where do you reside in Thimphu?

7. What is the average distance (in km's) from your residence to office?

8. From the options below please tick one or more, the type of vehicle you own.

o Car o Bike o Bicycle
o None

9. Which type of Fuel does your car or bike run on?

o Diesel o Petrol o Hybrid o Electric o N/A

Based on your daily travel to work, please answer the following;
10. Which is the most frequent travel mode you use to commute to work.
o Car o Bike o Taxi o Bus o Cycle o Walk
11. Which is the alternative frequent travel mode you use to commute to work.
o Car o Bike o Taxi o Bus o Cycle o Walk
12. Which is the least frequent travel mode you use to commute to work.
o Car o Bike o Taxi o Bus o Cycle o Walk

Following statements are based on the use of public transport (City Bus) in Thimphu. Please
tick YOUR agreement to each statement, even if you do not currently use city bus.

13. Using city bus is convenient.

@) O O O O O O
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Strongly Somewhat Neither agree ~ Somewhat Strongly
agree Agree agree nor disagree  disagree Disagree disagree

14. Using city bus is affordable and good value.

o o o o o o o
Strongly Somewhat Neither agree Somewhat Strongly
agree Agree agree nor disagree  disagree Disagree disagree

15. Using city bus would tackle problems of traffic congestion

©) @) @) ©) O @) @)
Strongly Somewhat Neither agree Somewhat Strongly
agree Agree agree nor disagree  disagree Disagree disagree

16. To commute to work most of my friends and relatives:
o Cycle to work
o Walk
o Drive personal car
o Use city bus
o Use taxi

Following statements are based on the use of private car. Please tick your agreement to each
statement, even if you do not drive or owe a car at the moment.

Strongly Somewhat Neither agree Somewhat Strongly
agree Agree agree nor disagree disagree  Disagree disagree
17. Using car is convenient. ° ° ° ° ° ° °
18. Driving car is satisfying and enjoyable. ¢ o o o o o o
19. Driving personal car is affordable. . o . . . . .
20. Reducing car use is not an individual’s
o] o] o] o] o] o]

responsibility.

Choose one or more from the following:
21. My friends and family expect me to:

Walk to commute to work;
o Yes o No

Cycle to work;
o Yes o No

Drive to work;
o Yes o No
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Use public transport;
o Yes o No

Please tick YOUR agreement to each statement, even if they do not directly affect you.
22. I drive less in Thimphu core area due to the existing parking charges.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
23. I would want to buy an electric vehicle in future because of it's tax exemption.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
24. Increasing fuel tax can reduce the use of car.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
Following statements are some of the initiatives that the government may take to promote
environmentally friendly transport initiatives. Please tick YOUR agreement to each statement,
even if they do not directly affect you.
25. Widening the roads could reduce congestion.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
26. General taxation could be increased to pay for public transport.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
27. Developing cycle lanes would encourage people to cycle to work.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
28. I would cycle if there are financial incentives to cycle to work.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree

29. I would use city bus often if there is a priority lane for the buses.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree

30. I would use public transport often if there is an E-services (such as ticketing, time
schedule) for city bus.

o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree

Please tick YOUR agreement to each statement, even if they do not directly affect you.

31. Charging parking fee at work would reduce using car to commute to work.
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o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
32. A congestion charge during peak hours would help reduce traffic and car use.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
33. Policy formulation requires more advocacy and inclusion of public participation.

o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree

One possible option for government is to give each individual a ‘personal carbon budget’. This
would mean that everyone would be able to use a specific amount of carbon each year. If an
individual wished to travel more, they would need to purchase more ‘credits’ from other
individuals who had not used their budget.

34. Based on the description, would this encourage YOU in principle to reduce the use of
gasoline car?

©) ©) O O @)
Definitely Very probably Probably Probably not Definitely
not

35. Based on the description, would this encourage you to walk or cycle more?

O O o O O
Definitely Very probably Probably Probably not Definitely
not

Please tell us how much YOU agree with each of the following statements.

36. Transport is one of the major causes of climate change problems.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree

37. We will all need to make changes in our lifestyle to reduce environmental problems.
o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree
38. In a year from now I intend to use less car and more public transports, walk and cycle.

o Strongly agree — 6 — 5 — 4 — 3 — 2 — Strongly disagree

The last section of the survey is based on your residence, household and Income.

39. Can you please mention the Dzongkhag (district) of your Village.
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40. Can you please tell us how many members are there in your household, currently
living together?

41. Ca you please state your monthly basic pay (in Ngultrum)?

42. In a month, on average, how much do you spend in transportation for commuting to
work (on fuel, taxi or bus) (in Ngultrum)

Please slide the bar below to indicate the walking duration in minutes.

43. How long does it take for you to reach to the nearest bus stop from your residence to
bus stop?

(In Minutes)

4} ¢ 20 3¢ 40 5% 60 V¢ 83 90 100

44. How long does it take for you to reach to the nearest bus stop from your work place to
bus stop?

{In Minutes)

o] ¢ 2¢ 3¢ 4% B0 60 70O 8¢ 90 110G

45. The comment box below is optional; you can choose not to respond or provide any
comment or suggestion on current transport and environment situation of our city and
that is relevant for the survey or for this study.

This is the end of the survey.

I would like to thank you for your time.
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If you wished to be informed about the results, please leave your email address in the comment
box below.

Annex 2. General question guide for the interview

The interview question were amended to suit for specific sectors.

1.
2.

10.
11.

12.

Can you please describe your professional background and role in the agency?

What role do you and your organization play in formulating and implementing transport
policies?

Are there any criteria to ascertain that the measures provided are most required for the
society and how do the organization ascertain its implementation?

Why do think almost no one in Thimphu commute to work by bicycle? Are there any
plans to prioritize and encourage bicycling?

Do you think the congestion charging should be introduced in Thimphu? And why?
Why most people commute to work by car instead of public transport (PT)? What are
the future plans to enhance PT system to make more working people use bus?

Does your organization carry out any survey pertaining to people’s perception on
policies your organization formulated?

What kind of social, economic and environmental evaluation mechanism are in place?
What kinds of implementation were carried out so far form the transport strategy
(related to reducing car use/ or enhancing NMT) that your organization formulated?
What are the challenges faced during the implementation?

Do you think people are aware of the policies and mechanism in place for creating
awareness and feedback system?

What new policy measures such as rules, regulations and strategies or guidelines are in
pipeline for car reduction or for the overall transport sector?

Annex 3. Interview; key informants and their details.

Key Informats Organization Policy roles Name Date

1. Executive Secretary Thimphu Municipality Infrastructure Karma Namgyel 1-Aug e-mail
2. Engineer Thimphu Municipality Implementating Puspa Raj Sharma 2-Aug e-mail
3. Planning officer Thimphu Municipality agency Karma Dorji 2-Aug e-mail

4. Deputy Chief Planning officer

Ministry of Information Formulating transport

and Communication policies Sithar Dorji 15-Jul  e-mail
Road Safety and Traffic rules and
5. Transportation engineer Transport Authority regulations Ugyen Norbu 19-Jul  e-mail
6. Head of Operations and
Maintenance Bhutan Post Public transport services Passang Tshering 16-Jul e-mail
7. Deputy Chief, Environment National Environment
Officers Commission Low carbon policies Tshewang Dorji 7-Aug e-mail

Table 4. 10: E-mail interview of expertise in transport sectors, Royal Government of Bhutan
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Inquiry

Combined thematic responses

1 Role of the organizations

2 Challenges

Why almost no one in Thimphu commute to
work by bicycle?

Collaborate with other transport agencies
Measures in place to reduce car use
Perception on congestion charging.

Parking policy

Survey pertaining to people’s perception
Any awareness programs

Social, economic and environmental
evaluating mechanism

O 03 &N L AW

—_
(=

11 New policy measures/plans

Table 4. 11: Thematised responses

Ensure safe, reliable, affordable and equitable transport service; Reduce vehicular
emission and congestion. Implementation of the plans; Environmenta assessment.

Inter agency coordination; Human resource; Financial resource; Implementation
challenges _infrastructure.

Improper infrastructure; Safety issues;
Not aware of healt benefits; Social stigma.

Committee of relevant agencies

Green Tax on import of vehicle and on fuel; Increase the number of city bus.

Parking fee replaces congestion charging; Road pricing may help.

Parking management tool

Not a common trend; Public feedback box; No surveys, only public consultations.

Training to professional driver; National television; Agency's websites

GNH policy screening procedure
Environmental Impact Assessment; Vehicle emission test

Institutional integration; New Route System; NMT - priority; 300 non fossil fuel taxi

initative; Lanes for PT; Quota for EV's; Bus rapid transit (electric);
Electrification of transport sector

Annex 4. Policy support

POLICY SUPPORT
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2
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CONGESTION PUBLIC ENCOURAGE WOREK
TRANEPORT CYCLING
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Pull policy reform acceptance.
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CARBON TRADING SCHEME

100%

90%o

DEFINITELY

80%0

70%

17%

60%0

50%

--PROBABLY- —-meemeeme

40% 43%
30%
20%

10%% 13%

PROBAELY MOT---emeev -

0% 5%

Carbon trading would

24%

37%

13%
4%
Carbon trading would

encourage one to reduce encourage one to walk or

the use of gasoline car.

cycle more.

Annex 5. Bootstrap analysis

Mediation path

Support for carbon trading scheme.

Bootstrap analysis

Ownership
Attitude towards car use

Y Mode choice Car

Ownership
Attitude towards NMT use

Y Mode choice NTM

X  Attitude towards NTM

M Intention_ car reduction

Y NTM users

X  Car ownership

M Intention_ car reduction

Y NTM users

X  Walking duration to the
bus stop.

M  Attitude towards car use

Y Caruse

Direct effect of X on Y

Effect se Z o)
4.2900 .5230 8.2019 .0000
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootU
Attitude .1245 .0901 .0035 .3
Direct effect of X on Y
Effect se Z P
2.3554 .3915 6.0171 .0000
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootU
Attitude .1125 .0987 -.0204 .3
Direct effect of X on Y
Effect se Z o)
-.0800 L2744 -.2914 L7707
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootU
Intentio L7758 .2069 .4502 1.2
Direct effect of X on Y
Effect se Z P
.0258 .0202 1.2740 .2027
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootU
Intentio .0071 .0071 -.0065 .0
Direct effect of X on Y
Effect se Z P
-.0025 .0106 -.2345 .8146
Indirect effect(s) of X on Y:
Effect BootSE BootLLCI BootU
Attitude .0008 .0016 -.0029

-9 Bootstrap analysis
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Sample of the open-ended response and their thematic categories.
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