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ABSTRACT

Land Transport — Perceptions, Procedure, and Planning: A Fiji
Urban Case Study, provides an action research-oriented approach toward
assessing and understanding the composition of the land transport sector in
Fiji, particularly as it operates in the Greater Suva Area. The scope of this
thesis ranges from a focused analysis upon daily commuter behavior of
students and employees in and around the city, to the macroeconomic
contributions to, and impacts upon, the nation made by the transport sector.
These elements are accompanied by a sectoral analysis of land transport
stakeholders at an institutional level, supplemented by perceptions of
transport stakeholders and professionals through their opinions on various
land transport issues. These contributions are coupled with an exploration of
opportunities for incentives to improve performance and efficiency of land

transport in Fiji.

The land transport sector of Fiji has not previously been provided with
a robust independent analysis of commuter behaviors and preferences. A
respondent sample large enough to be statistically representative of Fiji’s
Greater Suva population was achieved. The time commitment of commuters
(averaging 84.38 minutes round-trip) and the modal composition of traffic
flowing in and around of urban centers (inclusive of walking, cycling, private
cars, taxis, buses, and minibuses) are revealed. Both distances (with
commutes ranging between 8.02km and 11.78km per person, on average) and
annual per capita costs (over FJ$1,823.64) associated with daily transport
activities are also identified, and collectively, these findings, coupled with the
macroeconomic data collected and reviewed from Fiji’s financial sector,
illuminate more clearly the extent of costs associated with Fiji’s land
transport sector. The insights on commuter practices and preferences
provided in this thesis may guide and direct planning by various actors
identified who play a role in policy development. The influence of
institutional and market forces currently operating within Fiji’s land transport
sector are clarified and explored in detail, and this thesis should serve as a
through introduction to issues now challenging the sustainability of Fiji’s

road users.
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In many cities, the mean velocity of vehicular traffic is often not faster than
a bicycle, accompanied by an epidemic of traffic accidents and severe air
pollution.

— Aromar Revit

1Director of the Indian Institute for Human Settlements, Sustainable Cities, SDG Academy, 2016
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CHAPTER ONE: INTRODUCTION
1.1  Research Objectives

This thesis presents the results of an action research inquiry (Chandler
& Torbert 2003; Nuttall 2013) into the insights of consumer preferences and
behaviours of public users of land transport options in Fiji, focused on the

Greater Suva Area.

The objective of the research is to provide a platform for the future
research agenda on land transport decarbonization options for Suva, and
ultimately, the whole of Fiji, in the face of the growing climate crisis
engulfing the region (Taylor 2019).2 In undertaking the research, it was
immediately apparent that, although one of the major fuel consuming and
emitting sectors, this field has hitherto been unexplored in the literature.
While an increasing plethora of information, academic studies, scientific
reports, etc.?, is available that characterizes the land transport sector globally
and for large states with a variety of decarbonization pathways available, only
a small body of work has yet been undertaken on the underlying research
needed to catalyse a bespoke Fijian solution. Initial literature and internet
searches did not provide any evidence of any relevant studies in comparable
geopolitical locales. This situation is now beginning to change, but the lack
of an underlying literature base is confirmed by two recent published papers.
Prasad and Raturi (2018), in their overview study note, “there has not been
any study conducted in Fiji on the current and future projects on energy
consumption of land transport” and additionally, in the only other Fiji specific
relevant research published to date, Lal (2018), in assessing land transport in
a single Fijian town found, “there has been no research on the impact of

exhaust emissions and health of people in Fiji.”

2In the August 2019 Kanaki Il Declaration, for first time, the Pacific Islands Forum has
agreed and declared that there is a 'climate change crisis' facing the Pacific Island Nations. It
appears twice in the Declaration in paragraphs 1 and 9 (Pacific Island Forum Leaders 2019).

3See for example the databases by agencies such as International Transport Forum (www.itf-
oecd.org), SLoCaT (/www.slocat.net), and The Global Partnership for Sustainable Transport
(www.gpst2030.0rQ)



A small number of reports have begun to emerge. Haworth and
Starkey (2017) have produced an examination of the bus fleet from 2009 and
2017. The other known targeted survey of land transport use is the National
Household Transport Survey (McKay 2016), a technical study conducted for
the Ministry of Infrastructure & Transport (MolT) in 2016. While this
resulted in a concrete range of targeted quantitative data, there is little analysis

provided in this report to explain trends and preferences of users.

The central research component of this thesis is situated around an
online survey questionnaire of consumer transport behaviour, practices, and
preferences. Reporting on the design, execution and analysis of this survey
occupies the first part of the thesis. This is accompanied by a stakeholder
survey administered during the 2016 National Consultative Transport Forum.
In both preparing and undertaking the survey activities, it was also quickly
apparent that no single piece or collective bundle of work has contextualized
discussion on decarbonization of Fijian land transport within a dossier
covering relevant stakeholders, agencies, and other entities. Nor have
available data and statistics been assembled in a single locale. The secondary
objective of this thesis, then, has been to assemble such information and data
to aid an ongoing future research agenda, and to provide a profile of relevant
actors/stakeholders operating in, and significantly impacting, the land

transport sector’s development.

Thirdly, this thesis opens up discussion on financial implications, and
begins a presentation of macroeconomic variables and the role of the land
transport sector on the national economy is offered in Chapter 6. Any future
“Theory of Change’ process (Clark et al. 2012) for Suva, and Fiji’s land
transport more broadly, will inevitably be driven by market forces, including
financial signals, incentives and penalties. A detailed cost-benefit analysis or
similar undertaking will be an essential cornerstone of such work. While this
is beyond the scope of this thesis, it was deemed important that the data
uncovered throughout the research process was left recorded as a starting

point for future researchers in this field.



While conducted from a social science approach, as an action research
enquiry focused on gathering, analysis, and sharing of information (Buckles
& Chevalier 2013), this thesis reinforces that there is an urgent need for a
cogent and coordinated programme of applied research and implementation
of findings required from multiple disciplinary perspectives to establish an
overall Theory of Change for future land transport planning in Fiji. As a
medium-sized emerging Pacific small island state economy, Fiji defaults as
the natural market leader for a number of other smaller island states in the
Pacific and as such, the pathway selected for Fiji will have wide bearing

influence across its neighbours.

1.2 Thesis Structure
With the above objectives in mind, this thesis is structured as follows. Chapter

1 presents the research objectives in regard transport use in Suva and the

wider Fiji environ and the chapter structure of the thesis layout.

Chapter 2 situates the research within the theoretical perspectives of the
Pacific’s historic and chronic diesel dependency, Fiji’s position as a leading
Pacific Small Island Developing State (SIDS) seeking to implement the UN’s
Sustainable Development Goal agenda and, most importantly, the growing
effects of the global climate crisis, which ultimately pose an existential threat
to the very survival of many SIDS and Least-Developed Countries (LDCs)

worldwide.

Chapter 3, Methodology, discusses the qualitative and quantitative
approaches to research and data collection employed within this research

project and culminating in this thesis.

The stakeholder/user transport survey methodology is established and
thinking behind the survey structure is set out in Chapter 4. The survey results

are tabulated, and the findings are assessed and analyzed.

Chapter 5, oriented towards Actor Theory, presents an annotated database and
directory of relevant stakeholders and agencies accompanied by their roles
and interrelationships relevant to the Fiji land transport sector as uncovered

during the research phase of the thesis.



Issues of economic actors, macroeconomics and the financial implications of

transport decarbonization for Suva and Fiji more broadly are discussed in

Chapter 6.

In Chapter 7, in keeping with the role of action research, we move from
identification of the issues and actors to the discourse on potential solutions,
ongoing initiatives that support decarbonization, and future applied research

recommendations.

A final concluding section is provided in Chapter 8



CHAPTER TWO: THEORETICAL PERSPECTIVE

This Chapter discusses the theoretical framing for the research
covered in this report. The thesis is undertaken within the context of Fiji and
the wider Pacific’s extreme dependency on imported fossil fuels, the need to
apply Sustainable Development Goals, as typified under the SAMOA
Pathway (UNDESA 2014) and of the global climate crisis. These three meta
issues will likely frame Fiji’s broad policy responses to land transport
changes and development for the foreseeable future. The changes required by
Fiji to meet its international pledges and aspirations across all three of these
meta issues mean action is required within this sector immediately. The
quality of such action will be heavily dependent on the underlying research
base available, and thus this thesis is offered as an initial building block to

support a wider solution.

Fiji is situated in a dynamic and fast moving international context that
is far from static. Traditional development priorities and partnerships have
changed exponentially since the era of independence swept the Pacific in the
1970s and 80s following Fiji’s independence in 1970 (Firth 2012). Since my
own arrival in Fiji over seven years ago, the country has seen State visits from
Indian Prime Minister Narendra Modi (Veisamasama 2014) and Chinese
President Xi Jinping (Pratibha 2014) — courtesies not often afforded or
offered to nations of Fiji’s population and economic output. This reflects
Fiji’s key role for facilitating investment by a range of regional and bilateral
development agencies and private finance. However, this attention from the
most populated continental nations emphasizes the understanding of the
continually expanding strategic and diplomatic relevance of Fiji as a
bellwether for human development among Pacific Island Countries (Connolly
2016).

By making a continued principled stand as a regional leader on
sustainable development and tackling the emerging crises related to climate
change?, Fiji has a responsibility to generate, strengthen, and enforce policies

4 See Fiji’s submission to UNFCCC in support of the Talanoa Dialogue (Republic of Fiji
2017).



to support decarbonized development and help secure access to technology
and financing from those developed markets displaying enduring interest in
cultivating trade relations with the Pacific region. Without the size of Fiji’s
economy providing market appeal beyond the region, other PICs may not be
deemed cost-competitive to receive alternative options for sustainable land
transport because of logistical limitations and economies of scale (which
many manufacturers and producers in developed markets may view as
unattractive or not worth the administrative and logistical burden). Fiji can
assist in ensuring connectivity to provide better service to the remote
populations spread across Oceania, given the significance of its longstanding
role as a re-exporter to other nations in the region (Fairbairn 1994). These
limits have been highlighted through discussions with representatives in the
private sector of Fiji’s transport market, and may be addressed in coming
years through shifts in policy and market positions through trade and policy

initiatives.

Fiji’s assumed leadership in calling for a transition toward a decarbonized
future with all necessary haste is demonstrated through its diplomatic
commitments beyond the Kainaki Il Declaration; including the Fiji Green
Growth Framework (MoSPNDS 2014), SAMOA Pathway (UNDESA 2014),
the Suva Declaration (PIDF 2015), and the United Nations Framework
Convention on Climate Change Paris Agreement (UNFCCC 2015), in
addition to other multilateral compacts and subsequent national strategic
planning documents and policies. Fijian Prime Minister Vorege Bainimarama
served as President of COP23 in Bonn, Germany in 2017, which further
solidified the role of Fiji within the vanguard of action on climate change.
Despite the threats of the US to withdraw from the historic Paris Agreement,
there is increasing international recognition that only the most robust and
urgent agenda of mitigation and adaptation by rapid decarbonization of all
economies will buy some breathing space from the climate emergency that

now envelops us all.

It is within this international diplomatic context that this thesis considers
the domestic scope of land transport and approaches to future contributions
to national decarbonization targets. The inquiry is focused on the Greater
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Suva Area (GSA), the nation’s metropolitan capital and major market, and
establishes additional context regarding land transport practices, behaviours,
and trends in Fiji. As a consequence of a increasingly adopted globalized
culture and economy in Suva, expectations for transport services often skew
toward global best practices, relative to many non-urban areas of Fiji). If Fiji
is to maintain clear diplomatic high ground in the international efforts to
combat climate change, as well as decarbonize the economy and safeguard
its natural environment, rapid shifts in the land transport infrastructure and
service systems must be made to meet both a higher standard of operation and
provide a greater level of equity and universal mobility to all residents of Fiji
whilst simultaneously decarbonizing the national fleet. The immediacy and
urgency of this is highlighted by Fiji’s recent announcement that it intends
implementing a domestic climate change act. The Fijian Minister of Economy
is quoted stating “it is a Climate Change Act that will enshrine, in law, our
domestic response to the climate threat and the threat to our oceans and place
that law at the heart of our national policies and priorities” (Sayed-Khaiyum
2019). It is inevitable that Fiji’s response must include addressing and

transitioning from its growing fossil fuel powered land transport fleet.

Fiji’s urban transportation and related infrastructure, as with all
aspects of modern Fijian society, is undergoing marked and rapid change with
increasing urbanization and associated social pressures (Narayan 2011).
Planning around vehicle use has been largely haphazard and uncoordinated,
driven by short-term response to burgeoning development pressures. As Fiji’s
economy grows, the increased demand for transport solutions and the desire
for private vehicle ownership has accelerated over the past decade. From
multiple perspectives, transport has a significant impact on the nation’s
economy, both as a source of government revenue and spiralling costs for
associated infrastructure, and it carries a range of secondary and tertiary

societal impacts.

Transport is recognized within the SAMOA Pathway, the major
output from the UN SIDS Summit in 2014, as a “cross-cutting issue” that
impacts all other development and climate change mitigation and adaptation
agendas (UNDESA 2014). However, while this essential cross-cutting role of
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transport, vis-a-vis the UN SDGs, has been recognized since at least 2014, its
relationship with climate change response, both adaptation and mitigation, in
the context of Pacific SIDS, is a more recent development. For a variety of
reasons, increases in energy efficiency and the use of renewable energy in the
region have historically been targeted towards electricity generation,
particularly since 2011. In many regards, transport sustainability is playing
catch-up, and this is evidenced by Fiji’s recently established targets under its
Low Emission Development Strategy (LEDS), and the accompanying
emphasis now apparent in research initiatives such as the Long-range Energy
Alternatives Planning (LEAP) work introduced through SE4ALL, and
inclusion of sustainable transport as a primary focus of GGGI’s work to
implement the LEDS, including a subsequent call for interventions through
investment pipelines for the land transport sector, specifically. It is predicted
that interest in, and prioritization of, this sector will accelerate rapidly, and
the relevance of this thesis’ initial contribution to establishing a sound future

research platform seems justified.

Prior to the last few years, the interrelationship between transport and
the two meta issues of sustainable development and response to the global
climate crisis, has previously been poorly characterized and understood. This
is illogical given the role transport plays in addressing both agendas. This
situation is not unique to land transport, and has previously been addressed
within the maritime sector through USP’s Sustainable Sea Transport research
programme established in 2012 (Newell et al. 2016). A coordinated response
for land transport has been even slower to emerge, and as yet, almost no work
has commenced to establish the needed research inquiry for the aviation

sector.

It is important to understand why this sector has been so poorly
addressed, especially given the quantity of work evidenced within other
energy sectors — particularly electricity generation, inclusive of detailed case
studies recommending comprehensive approaches to renewably powered
electrification in Fiji (see for example Nand & Raturi 2015). Even prior to the
concerted level of planning we are now seeing in response to the growing

climate crisis, the increasing risk to the region’s development being posed by
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the chronic dependency on imported fossil fuels, especially in light of global
oil price shocks, has been well established. In an energy economics study,
Woodruff (2007) found fossil fuel imports, which, “account for between 8-
37% of total imports, has led to a situation where most Pacific Island
Countries face large balance of payments deficits, since exports are
insufficient to finance fuel imports.” “The Pacific is the most dependent
region in the world on imported fuels at 95% dependency. By comparison,
the next most dependent region is the Caribbean (82%)” (Nuttall 2013).

This dependency and its devastating impacts across the sustainable
development agendas was well-understood and, in response, leading bilateral
partners to the region, orchestrated by the European Union and New Zealand,
convened a series of workshops and reports that culminated in the first Pacific
Energy Summit in 2013 (Latu 2013). The debate was also influenced by the
emergence of a new UN agency, IRENA, and growing recognition that
sustainable futures are inherently linked to a marked shift from fossil to
renewable energy. However, the effect of the first Pacific Energy Summit
resulted in an almost total concentration on the fossil fuel imported for
electricity generation and associated decarbonization pathways at the expense
f other energy sectors. The dominant position of transport in fossil fuel use
was essentially ignored. New Zealand’s Ministry of Foreign Affairs & Trade
(MFAT) analysis prior to the first Pacific Energy Summit was representative
of expert opinion at the time that transport comprised the majority of fuel use
and subsequent emissions for the region. However no mature or market ready
solutions were considered available, and decarbonization of electricity
generation was considered the “low-hanging fruit” (Mayhew 2011). Mayhew
was also careful to caution that transport clearly was the “elephant in the
room” and subsequent failure to tackle the transport challenge could see
bilateral partners accused of “playing around the edges” (Mayhew 2011).

This prophecy appears to have been now borne out in practice.

The 2013 Pacific Energy Summit was successful in channelling
approximately FJ$1b of catalytic funding into the regional electricity sector
(SPREP 2014), and the second Pacific Energy Summit MFAT in 2016
increased this to over FJ$4b committed across the region (MFAT 2016). With
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some minor exceptions in regard to biofuels and small, highly limited, electric
vehicle trials, the cascade from electricity to transport within the overall
energy sector has been extremely slow to materialize. This can be further
evidenced by the large range of renewable energy and electricity-related
reports, studies, and academic papers available compared with the almost

total vacuum regarding land transport resources.

In part, transport is the author of its own misfortune. The descriptive
term, “Energy” is consistently often used as an international and a regional
proxy for electricity in the literature. Unlike “energy” which typically gets its
own classification, “transport” is almost universally classified as a cross-
cutting issue. It has therefore often failed to establish its own presence and
priority within broader regional agendas, in turn, failing to attract dedicated
resourcing and action plans. Within the region, the establishment of parallel,
but poorly coordinated regional frameworks for electricity, the Framework
for Action on Energy Security in the Pacific (FAESP), and transport, the
Framework for Action on Transport Services (FATS), has not assisted in
exploring and understanding the inter-relationships and inter-dependencies of
the various components of the energy sector, including transport as the
region’s single largest energy user. Nor have these frameworks resulted in
transport receiving the same political, policy, and research prioritization as

electricity.

The lack of an integrated policy driver at the highest level was
recognized by the UN in the development of the SAMOA Pathway in 2014,
which inserted Sustainable Transport as its own heading. Paragraph 66

explains:

“We recognize that transportation and mobility are central to
the sustainable development of small island developing States.
Sustainable transportation can enhance economic growth, promote
trade opportunities and improve accessibility. Sustainable, reliable
and safe transportation achieves better integration of the economy
while respecting the environment. We also recognize the importance

of the efficient movement of people and goods in fostering full
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engagement in local, regional and global markets and the potential for
sustainable transportation to improve social equity, health, the
resilience of cities, urban-rural linkages and the productivity of rural
areas of small island developing States” (UNDESA 2014).

The inclusion of Paragraph 66 is of critical importance, as for the first
time, the critical role of transportation and its future transformation was
recognized at the highest level. Paragraph 67, the SAMOA Pathway sets out

clear directives as to how policy directive is to be given effect to:

“In this regard, we are committed to continuing and enhancing

support for the efforts of small island developing States:

@ To gain access to environmentally sound, safe,

affordable and well-maintained transportation;

(b) To advance the safety of land, sea and air

transportation;

(©) To develop viable national, regional and international
transportation arrangements, including improved air, land and sea
transport policies that take a life-cycle approach to the development

and management of transport infrastructure;

(d) To increase energy efficiency in the transport sector”
(UNDESA 2014).

With the international policy established, Fiji has since moved
incrementally in an attempt to address and integrate this into national-level
strategy, starting with the internally focused Fiji Green Growth Framework
(MoSPNDS 2014), and the internationally facing Suva Declaration (PIDF
2015). Developing from the Fiji Green Growth Framework, and again
situated within the international climate change lexicon, Fiji’s next step was
the development of a Low Emission Development Strategy (LEDS) — the first
for a Pacific islands country. As discussed above, this has finally brought
transport within an overall energy sector policy context, and it is hoped that

further development of the implementation programme for the LEDS
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maintains this inter-sectoral and inter-disciplinary approach to problem
solving. With much of the current international land transport
decarbonization Theory of Change focused on the role of e-mobility (and
related battery technology) as the most likely short term change, it is essential
that future land transport planning is approached hand-in-glove with

electricity generation and supply transition policy and implementation.

This chapter has given an overview of the theoretical context in which
the research of current practices, the developing regulatory and market
environment, and emergent costs under a business-as-usual (BAU) scenario
that this thesis reports on is situated. The primary drivers of national action
in reducing land transport emissions are considered fuel cost and dependency,
climate change reaction and response, and attempting to implement the SDGs
through national and multilateral commitments. Transport has lagged behind
electricity in terms of decarboniaztion pathways, but through the national
initiatives of the Green Growth Framework and the LEDS, the sector is now
progressing under a more coordinated and enhanced whole-of-energy-sector

lens.

Situated under this theoretical perspective and turning to the
immediate national need, the thesis research objective was to generate a clear
picture of the current challenges and interrelated operations of different
stakeholders across each sector, in terms of the scale of human movement,
economic output, the impacts on the surrounding environment, and social

well-being.

Suva, the capital city, serves as a regional centre for many activities,
including trade, manufacturing, tertiary education, entertainment,
information technology, and professional services including finance,
international diplomacy, and governance. The complexity of Fiji’s current
and emerging land transport challenges require examination through various
approaches and perspectives to capture the most complete picture of potential
courses of action leading to better resource management. This is required to
effectively communicate measures for sustainable use of local materials,

human capacity, and energy. To provide assistance to transport initiatives
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under various stages of planning and implementation, the scope of study and
the data incorporated into the generation of this thesis serves the dual role of
providing additional context for the aforementioned political interventions by
Fiji, and provides a comparative case for all stakeholders interested in

supporting future research in this sector across the Oceania region.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.1 Qualitative and Quantitative Approaches
This section describes the methodology employed, being a mixture of

both qualitative and quantitative methods, in approaching this thesis and

seeking to meet the objectives identified at the outset of Chapter One.

The public self-response survey is the central feature of the thesis and

so this chapter examines and describes that aspect first.

The research process involved qualitative assessment processes of
field and action research, including structured and semi-structured interviews
and consultations with a range of private sector, civil society, international
NGO, and municipal/national government stakeholders to inform
identification of ongoing and emerging challenges, biases, and opinions on
existing policies, emerging technology, infrastructure commitments, and
market incentives, as well as the potential for further application across the

region through discourse analysis (Marelli 2018).

This was supplemented by a self-response survey which provided
significant quantitative data. Additionally, statistical analysis is organized as
a correlational design, exploring the relationship between dimensions of
transport behaviour and gender, providing some opportunity to establish
causality, as control of variables in self-response surveying is limited (CIRT
2016). Finally document and internet searches were used to identify and
annotate the principal actors involved in land transport planning for Suva and
the wider Fiji environ, and to uncover relevant national-level economic data

pertaining to this field.

This analysis, coupled with discussions and suggestions of potential
development opportunities included below, has resulted in an increasingly
extensive understanding of approaches being taken towards the nexus
between land transport and climate response-required decarbonization in Fiji,
and will have broader relevance around the Pacific. A variety of consultation
opportunities have taken place with stakeholders, and information provided

during these meetings is substantiated with relevant sourcing throughout this
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thesis. Finally, feedback collected has been assessed against policy and
market realities for its further value as content for future research toward

understanding Fiji’s land transport scenario.

The primary quantitative data collection was undertaken in the form
of a nation-wide questionnaire, which was designed to be readily adaptable
for deployment in other PICs, coupled with a more targeted stakeholder
survey circulated in-person during the 2016 National Consultative Transport
Forum. Responses to both provided supporting data sets which have been
used to inform the recommendations for meeting objectives of improved land
transport effectiveness and efficiency. Identifying correlations between the
opinions and responses of interviewees with numerically measurable metrics
reinforces the research conclusions, aiding in composing a thesis statement
strongly grounded in the opinions of both the general public and transport
stakeholders.

A stratified and multi-stage sampling method (Stat Trek 2018) was
used to further supplement and refine data analysis from random voluntary
sampling conducted in the previously completed LifeCycle National Cycling
Baseline Survey (Irvin 2017) along with some specific sectoral data (e.g.
primary/secondary school children, individual office personnel selections,

etc.)

While the data collection undertaken in this thesis provides a useful
starting point, additional future research will be needed to achieve an
increasingly detailed understanding of consumer opinions, perceptions of

road safety, commuter practices and trends, and other criteria.

3.2 Implications & Outcomes

This study provides foundational material upon which market
incentives and regulatory policy in Fiji may be informed and subsequently
developed to transition more smoothly and completely to a sustainable land
transport model. While a number of infrastructural reports and development
plans have been compiled and published, such as the Greater Suva Transport
Strategy (GSTS) (FRA 2014), the aforementioned Green Growth Framework,
the LEDS (MoE 2018), actions for incentivizing private sector and individual,
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consumer-led, sustainable economic growth in the transport sector have thus
far not materialized. To fully address, acknowledge, and deliver long-term
sustainability measures to provide maximum opportunity for effective
universal mobility at both the lowest true cost and highest level of efficiency,
“[t]he Pacific island countries need to involve the private sector to bridge the
knowledge and capital deficit required to develop their niche markets for
products and services” (Juswanto & Ali 2016). This thesis provides an
additional point of reference and guidance when determining activities to
incentivize market forces toward a healthier mode of domestic economic

growth with minimized negative environmental impacts.

The market incentives discussed below in Chapter 7: Prospective
Land Transport Activities for Applied Research illustrate the implications of
pursuing various transport options. As an action research product, this thesis
involves a, “process of inquiry conducted by and for those taking the action”
(Sagor 2000).

The research aims to supplement Fiji regulatory agencies with an
outlook that encompasses a comparative overview of social, economic, and
environmental issues associated with different land transport modes. The
study concludes with the suggestion of prioritizing a transport network that
more comprehensively encompasses non-motorized modes and low-emission
per capita methods of travel. This may, in turn, be evaluated according to
environmental and social impact principles, vulnerability and adaptation
assessment criteria, and disaster risk resilience practices to inform
stakeholders and actors representing a wide range of disciplines and

approaches to decision-making.

3.3 Logistics

Conducting the research interviews and data collection components
of thesis objectives was largely an extension of stakeholder meetings held
under the OCST sustainable land transport projects undertaken through IUCN
in partnership with USP from 2014 through 2016, inclusive of the
aforementioned LifeCycle National Cycling Baseline Survey and co-

financing of the 2014 Talanoa 2014 convened under the Sustainable Sea
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Transport research programme. As part of the consultative process,
recommendations for further research were then discussed and validated with
key stakeholders to refine the scope of market considerations for assessment.
In keeping with the previously conducted LifeCycle National Cycling
Baseline Survey requested by LTA, sustainable transport-related incentives
were offered to incentivize participants in the quantitative data collection
activities. These incentives were subject to review through a separate
question in the survey in order to determine which material reward received
the largest response when asked to participate in questionnaire/survey
processes. It also served to identify which material rewards are preferred by

the sample group — a dimension undefined in the previous survey.

Activities have been conducted primarily in Fiji, with the majority of
the work largely located in governmental and other agencies’ organizational
headquarters located in and around Suva. The researcher had the opportunity
to supplement these activities with an understanding of the broader regional
context with anecdotal data collected while on duty travel throughout the

Oceania region.

3.4 Timeframe

Baseline data collection began in the first quarter of 2016, and has
since been supplemented and contextualized through the results of interviews,
questionnaires, and correspondence with key stakeholders in the transport
sector of Fiji through to 2018.
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CHAPTER FOUR: PUBLIC TRANSPORT SURVEY OF
PERCEPTIONS, PROCEDURE, AND PLANNING

In this chapter, the survey work undertaken is described and the principle

results from analysis of the resultant data is presented.

One of the limiting factors around informed decision making for the
transport sector is the availability and reliability of statistically representative
data regarding public opinion and perceptions on various elements of the
existing land transport system. While opinions on various road network issues
around congestion and road quality are commonly shared between users and
other stakeholders through social media and editorial columns in Fiji’s
newspapers, structured surveying to collect and aggregate information from
the public is infrequent. MolT has previously commissioned a National
Household Transport Survey (McKay 2016), which looked at urban, rural,
and maritime travel behavior. However, other independent, supporting data
sets for the land transport sector are lacking, and the urban-focused transport
survey introduced in this chapter details a robust data set covering a range of
land transport issues in order to supplement the work conducted through

government surveying mechanisms.

4.1 Survey Structure & Methodology

A web-based self-response survey was designed and utilized to
supplement research material and help provide supporting data. These results
have been used in context of framing recommendations for meeting the public
needs represented by the survey respondents designed to provide improved
access to land transport in line with the universal mobility goals expressed by
MolT’s mission, “Complete service delivery that is accessible to All” (Mol T
2015). Self-submission was chosen as the most appropriate format for
collecting data, since associated time and labour costs of engaging
enumerators or committed days of survey administration were precluded by

constraints on budget and availability.

The survey structure was designed to elicit perceptions from
respondents regarding a variety of elements of their transport behavior and

the state of the transport network they encounter in Fiji. The questionnaire
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drew responses regarding individual and household composition, as well as
commuter behavior, modal selection, economic choices and preferences, and
travel distances/durations. The data provided by willing respondents has been
particularly useful to understand the scope of how participants plan their
commutes, both in term of time and cost factors. However, as noted in Table
4: Student Enrolment of Respondents, the sample size is dominated by
students, and despite the robust sample size detailed below, this carries some
limitations regarding applicability of findings to the general population at the
national level. The detailed questionnaire used in the survey is provided at

Appendix C.

4.2 Quantitative Data Review

Of the 745 responses provided, analysis showed 16 responses to be
either duplicates or erroneous. This leaves 729 independent timestamped
responses ranging from 11:44:29 AM, October 21%, 2016 to 4:00:02PM,
August 05, 2017. These 729 results yielded 728 unique e-mail addresses as
contacts & identifiers, 716 respondents were willing to provide names, and
705 were willing to provide phone numbers for contact in the event they are
selected as winners of the pending prize draw, of which the particulars are
detailed below in Table 9.

Seeking to provide a representative sample of national transport
behavior and perceptions, understanding the margins of error and levels of
confidence supported within the bounds provided by the respondent sample
size of 729 valid responses becomes crucial to reviewing the data below. As
per the operative sample size calculation including a margin of error of 5%
and a confidence level of 99%, Sample Size = (Distribution of 50%) /
((Margin of Error% / Confidence Level Score) Squared) yields a necessary
sample size of 665.64 people if the values are input as follows: (0.5*(1-0.5))/
((0.05/2.58)?) (Fluid Surveys 2014).

Correction for the census declared population of Fiji at 884,887
people (FBoS 2018), the true sample size necessary to achieve the targeted
margin of error and confidence is calculated as follows: = (Sample Size X

Population) / (Sample Size + Population — 1), which corrects to a necessary

19



sample size of 665.14 if the values are input as follows: (665.64*884,887)/
(665.64+884,887-1), which may be rounded down to 665 people (Fluid
Surveys 2014). Given the 729 valid responses, it can be stated with more than
99% confidence the margin of error is under 5%, and uncertainty regarding
specific response rates detailed below will be considered with these

parameters in mind.

Gender Total # of Respondents % of Total Respondents
Male 397 54.5%
Female 329 45.1%
SUBTOTAL 726 99.6%
Non-Response 3 0.4%
TOTAL 729 100%

Table 1: Gender of Respondents (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)

The question on Gender only included three blank entries, so the
response rate included over 99.6% of the total sample size of unique
respondents and will serve as the primary dimension for disaggregating the
metrics recorded for the additional dimensions captured (such as modal
preference, transport budget, etc.) Given the disparity in responses, with
54.5% responding as male, 9.4% higher than the 45.1% respondents who
identified as female, the ratio of male:female responses for subsequent
questions should be assumed at 1.21:1 to derive equitable response rates.
Seeing underrepresentation of males or overrepresentation of females within
the metrics for the additional dimensions analyzed in this questionnaire
indicate a need for further investigation and analysis, and may merit attention

in subsequent studies.

The survey findings showed out of the 729 respondents, 427 replied
denoting a single specific mode of transportation for their daily commute (see
Table 8). It should be noted the heading of Other (83) in the table below
included three respondents (0.7%) who cited company cars as distinct from
private cars (which would fit under the heading of Commercial vehicles in

the registration classes included above.)

Mode of Transport

Total # of Respondents

% of Total Respondents

Walking 49 6.7%
M 30 | F19 M 4.1% | F2.6%

Bicycle > 0.7%
M3 | F2 M 0.4% | F0.3%

Private Car 284 30.0%
M145 | F 139 M 19.9% | F19.1%
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y 41 5.6%
M 17 | F 24 M 2.3% | F3.3%
- 12 1.7%
Minibus M8 | Fa M L.1% [ F 0.6%
BUS 249 34.1%
M151 | F98 M 20.7% | F 13.4%
: 0 0.0%
Motorbike MO | FO M 0.0% [ F 0.0%
SUBTOTAL 640 87.8%
Gender Total M354 | F286 M 48.6% | F39.2%
Other 83 11.4%
Non-Response 6 0.8%
TOTAL 729 100%

Table 2: Unimodal Commuters (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)

The modal options selected provide a few immediate insights into the
discrepancies between how men and women travel. Slightly more men
responded to this question (1.24:1) than the gender question, and the basis for
interpreting the other data sets is summarized below. We see a slightly higher
margin of women taking private vehicles (1.04 male:1 female), although this
rests within the 5% margin of error. However, we see women’s preferences
particularly skewed towards taxis (0.71 male:1 female), which explains some
of the more pronounced margins which indicate men favor walking (1.58
male:1 female), bicycles (1.5 male:1 female), bus transport (1.54 male:1l
female), and particularly minibus transport (2 male:1 female). All
respondents of both genders indicated they do not employ motorbikes for

commuter travel.

Age Range (in years) Total # of Respondents % of Total Respondents

285 39.1%

18-25 M 163 | F122 M22.4% | F 16.7%
225 30.9%

25-35 M119 | F 106 M163% | F 14.5%
129 17.7%

-4 M 66 | F 63 M 9.1% | F 8.6%
66 9.1%

45-55 M 38 | F28 M 5.2% | F3.8%
19 2.6%

55-65 M 10 | F9 M 1.4% | F1.2%
0 0.0%

65-75 MO | FO M 0.0% | F 0.0%
2 0.3%

+75

M1 | F1 M 0.1% | F0.1%
SUBTOTAL 726 99.6%

Gender Total M397 | F329 M545% | F 45.1%
Non-Response & 0.4%
TOTAL 729 100%

Table 3: Age of Respondents (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)

The age range of respondents shows a preponderance of participants

at the younger end of the spectrum. Sampling bias around University
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Male

circulation is the likely cause accounting for the deviation from the normal
distribution of those 18 years and older in Fiji. The same ratio of men
responded to this question (1.21:1) as the gender question, and the basis for
interpreting the other data sets is summarized below. We see a higher margin
of men at 18-25 (1.34 male:1 female) and before dropping at 25 — 35 (1:12
male:1 female), For the 129 respondents between the ages of 35 — 45, they
recorded 1:05 male: 1 female (at the margin of error), which reverses amongst
the 45 — 55-year old group, which posted 1:36 male: 1 female, and the 1.1
male; 1 female of 55 — 65-year olds and 1:1 in the 65 — 75 category, no

responses were received.
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Figure 1: Demographic Breakdown of Fiji’s Population by Age (Indexmundi 2018)

According to recent aggregated estimates from the FBoS 2017 Census
(FBoS 2018), there are at least 448,638 men (50.7%), and 436,249 women
(49.3%) in Fiji (1.03M:1F) in a total population of at least 884,887. 70% of
the respondents were from the ages of 18-35. Relative to the actual
distribution of these groups in the population above 18 in Fiji, this
demographic normally represents around 300,000 people (or under 30% of

the total population.) However, if the conservative estimate of 131,000 youth
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is excised from the population total, the under 35 demographic represents at
least 38% of the adult population. Thus, the 70% respondent rate among 18-
35 year age group in this survey represents a statistical sample bias which
needs to be acknowledged. However, the total population under the age of 35
demonstrably accounts for at least 50% of the population, as the median age
of Fiji is reported as 27.5, and over 69% of the population is under the age of
40 (FBoS 2018).

[ StudentEnrolmentStatus |  Total # of Respondents % of Total Respondents

- 440 60.4%

M242 |  F198 M332% |  F27.2%
" 213 29.2%

M108 | F 105 M148% [  F14.4%
SUBTOTAL 653 90.8%

Gender Total M350 |  F303 M 48.0 | F41.6%
Non-Response 9 1.2%
Other 67 9.2%
TOTAL 729 100%

Table 4: Student Enrolment of Respondents (Self Response Land Transport Survey — Perceptions, Procedure,
and Planning 2017)

The details of student enrolment below reflects the commensurate
efforts by the administration of each institution to promote the survey within
their student body. USP conducted multiple promotions of the survey to the
entire USP email network. FNU in contrast received only one confirmed

dissemination of promotional material through its respective email network.

Student Enrolment Location Total # of Respondents % of Total Respondents

. 190 26.1%
Not Applicable (Non-students) M% | F95 M130% | F13.0%

University of the South Pacific (USP), Laucala 380 52.1%
Main Campus M212 | F1e8 M29.1% | F23.0%

University of the South Pacific (USP), Laucala 50 6.9%
Lower Campus M28 |  F22 M38% | F3.0%

Fiji National University (FNU), Nasinu 13 1.8%
Campus M8 | F5 M11% | FO7%

6 0.8%
FNU, Samabula Campus 5 l F1 MOT% | FO%

_— 0 0.0%
FNU, Raiwai Campus MO | Fo M00% | FO.0%

. 0 0.0%
FNU, Pasifika Campus I l o MO0% | FO0%

8 0.4%
FNU, Nabua Campus v | 3 M00% | FOa%

L 0 0.0%
FNU, Fiji Maritime Academy I l o MOO0% | FO0%

The University of Fiji, Samabula Campus 2 0.3%
ty of Fijl P M1 [ F1 MO01% | F0.1%

The University of Fiji, Saweni Campus 1 0.1%
ty of Fll P M1 | FoO MO0.1% |  F0.0%

SUBTOTAL 645 88.5%
Gender Total M350 | F295 M48.0% | F40.5%

Non-Response 18 2.5%

Other 66 9.0%

TOTAL 729 100%
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Table 5: Student Enrolment Location of Respondents (Self Response Land Transport Survey — Perceptions,
Procedure, and Planning 2017)

In the breakdown of student enrolment in the Tables 4 and 5, the
slightly higher rates of enrolment of females relative to males (1.19M:1F)
compared to the baseline gender disparity in respondents is noted. The non-
student responses are equal (1M:1F), and only in the case of respondents from
FNU Nabua Campus do females outnumber males. The 70% of respondents
under 35, coupled with the 60% of those who responded as students, indicate
further this survey sample disproportionately represents students and youth
respondents. Additionally, over 56% of the respondents list themselves as
USP students. The survey results are therefore challengeable in that the
overall findings may provide a statistically skewed representation of the
national profile of land transport commuters. However, the sample size is
certainly a statistically valid sample of the USP student body, additionally
providing a valuable glimpse of the behavior of those commuting into and

around the Suva Peninsula.

While this survey cannot therefore be presented as a validated means
of determining a true national profile, the sparsity and paucity of any other
survey results for this field must be noted and, as such, the survey provides
more complete data than is available from any other source. Despite these
acknowledged shortcomings, a range of useful information and trends are
discernable from analysis of the survey results. It is also suggested that the
limitations in the range of respondents reflects the logistical constraints under
which the survey was conducted, and is not a reflection on the adequacy of

the survey design.

From a spatial and socio-economic perspective, it also helps to
understand the distance of commute as each respondent understands it.
Amongst the respondents, answers provide a clear indication that the majority
of survey participants are of the impression they are traveling less than 10km
for their round trip commute. When the average duration of commuters
heading to work comes in at 39.67 minutes, and the average duration for
commuters heading home comes out to 44.71 minutes (see Table 13 below),

this would indicate for the majority of respondents, the commuter traffic
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speed of on approach to work would not be exceeding an average of
15.12kmph. Returning home, the longer average duration brings down the
average speed to 13.42kmph. This means the average pace of traffic is on par
with the observed range of urban bicycle commuters from data collected in
Lyon, France’s shared bicycling system of 10kmph during periods without
traffic where cyclists can move at a pace of their leisure, to 15kmph in higher

congestion periods (Jensen et al. 2010).

Round Trip Commute Travel Total # of Respondents % of Total Respondents
Distance (km)

76 10.4%

Under 1km M 39 | F37 M 5.3% | F5.1%
179 24.6%

1-5km M99 | F 80 M136% |  F11.0%
190 26.1%

5—10km M110 | F80 M151% | F 11.0%
99 13.6%

10 - 15km M 50 | F 49 M 6.9% I F6.7%
55 7.5%

15— 20km M33 | F22 M 4.5% | F3.0%
41 5.6%

20 - 25km N 24 [ F17 M 3.3% | F2.3%
79 10.8%

Over 25km M40 | F 39 M 5.5% | F5.3%
SUBTOTAL 719 )

Gender Total M35 [ F324 M54.2% | P44
Non-Response 10 1.4%
TOTAL 729 100%

Table 6: Round Trip Commute Distance (Self Response Land Transport Survey — Perceptions, Procedure, and
Planning 2017)

Gender disparity across commuter distances varies, with women
tending to live at the extremes of short and long distance commutes, as well
as being almost equally represented at the 10-15km range, as indicated below:
Under 1km (1.05 male:1 female) |1 — 5km (1.24 male:1 female) |5 — 10km
(1.38 male:1 female) |10 — 15km (1.02 male:1 female) |15 — 20km (1.50
male:1 female) |20 — 25km (1.41 male:1 female) | Over 25km (1.03 male:1

female)

The range of commuter distances varied, but there are no significant trends
indicating strong preference for housing and work location based upon
gender. However, an analysis of commute distance by mode is available in
Table 7 below. 423 of the 614 respondents (68.9%) who answered both
questions claim a round-trip commute of less than 10km. None of the 49
respondents who primarily walk claim to travel more than 10km, while 73.4%

claim less than 1km round-trip commutes. The small sample of 5 cyclists all
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claim a commute of 5km or less. 187 of 284 respondents (54.9%) employing
private cars claim to travel less than 10km round-trip, while 12.3% travel over
25km for their commute. 29 of 41 respondents (70.7%) use taxis to cover the
same distance, while only 4.8% claim to travel over 20km by taxi. While
only 12 people claim to use Minibuses for their commute, proportionally,
more respondents (41.7%) use this mode to make round trips of over 25km
than any other option, and it is the only mode wherein the majority of
respondents (66.7%) use it to travel more than 20km. 150 of 245 respondents
(61.2%) commute less than 10km by bus.

Round Trip Commute Travel Distance (km)
Under | 1km-— 5km- | 10om - 15,310 20km - | Over TOTAL
1km 5km 10km 15km . 25km | 25km
20km

Walking 36 11 2 0 0 0 0 49

Bicycle 1 4 0 0 0 0 0 5
Private 15 54 87 38 32 23 35 | 284

Car
Taxi 6 15 11 7 0 1 1 41
Mode of

Transport | rinibus 1 0 2 1 0 3 5 12
Bus 12 72 66 36 17 12 30 245

Motorbike 0 0 0 0 0 0 0 0
TOTAL 71 156 168 82 49 39 71 636

Table 7: Comparison of Mode with Round Trip Commute Travel Distance (Self Response Land Transport Survey
— Perceptions, Procedure, and Planning 2017)

So the total commuter distance reported falls within the range of
5,106km - 7,491km. Only 25km to 132km of this total can be attributed to
active transport modes (walking and cycling), and 2,692km to 2,962km
attributed to the bus system. This leaves a range of 2,389km to 4,397km
attributed to Private Car, Taxi, and Minibus modes. 569km to 1,366km of
this remaining reported distance takes place in round trip journeys of under
10km, which may be targeted for active transport interventions to realize

emission reductions and alleviate congestion in the Greater Suva Area.

The estimates around total daily travel, inclusive of Table 19: Comparison of
Mode with Daytime Travel Distance and Table 20: Comparison of Mode with
Driven Distance Outside Office Hours, range from 12,237km to 18,191km.
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Total # of % of Total Preferred Total # of % of Total
- Responses Responses Model Responses Responses
341 46.8% Prius 55 7.5%
Hilux 34 4.7%
Corolla 29 4.0%
RAV-4 21 2.9%
Fielder 13 1.8%
Prado 11 1.5%
Yaris 8 1.1%
Sai 5 0.7%
Alphard 3 0.4%
Camry 3 0.4%
Land Cruiser 3 0.4%
Vios 3 0.4%
Wish 3 0.4%
Axio 2 0.3%
Tovot Corona 2 0.3%
oyota F Cressida 2 0.3%
M 208 132 M28.5% | F18.1% Crown 2 0.3%
Echo 2 0.3%
Probox 2 0.3%
Vitz 1 0.1%
Aqua 1 0.1%
Caldina 1 0.1%
Estima 1 0.1%
Fortuner 1 0.1%
Hiace 1 0.1%
Hilux Surf 1 0.1%
Liteace 1 0.1%
Platz 1 0.1%
Succeed 1 0.1%
Tercel 1 0.1%
Tundra 1 0.1%
35 4.8% Tucson 8 1.1%
Santa Fe 7 1.0%
Elantra 6 0.8%
Hyundai Accent 4 0.5%
M 16 F18 M 2.2% F 2.5% Sonata 2 0.3%
Getz 1 0.1%
110 1 0.1%
Terracan 1 0.1%
31 4.3% CX-3 10 1.4%
Mazda > 2 0.3%
M 15 F16 M 2.1% F2.2% 3 1 0.1%
RX-8 1 0.1%
27 3.7% Ranger 16 2.2%
Mustang 2 0.3%
Ford Everest 1 0.1%
M 16 Fl11 M 2.2% F1.5% Focus 1 0.1%
Wildtrak 1 0.1%
23 3.2% Sorento 6 0.8%
Cerato 4 0.5%
Kia Rio 3 0.4%
M 11 F12 M 1.5% F1.6% SpoTE 3 0.2%
Optima 2 0.3%
23 3.2% Sunny & 0.4%
Navara 3 0.4%
Tilda 2 0.3%
Bluebird
Sylphy 1 0.1%
Nissan Cefiro 1 0.1%
M 15 F8 M 2.1% F1.1% March 1 0.1%
Murano 1 0.1%
Pathfinder 1 0.1%
March 1 0.1%
Skyline 1 0.1%
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Teana 1 0.1%
X-Trail 1 0.1%
14 1.9% Forester 4 0.5%
Subaru Outback 2 0.3%
0, 0
M6 F8 M 0.8% F1.1% WRX 1 0.1%
11 1.5% Civic 3 0.4%
Honda CRV 3 0.4%
M4 F7 MO0.5% | F1.0% Insight 2 0.3%
Accord 1 0.1%
8 1.1% Lancer 2 0.3%
Mitsubishi L200 1 0.1%
0 0
M7 F1 M 1.1% F0.1% Pajero 1 0.1%
Jeep 7 1.0% Wrangler 3 0.4%
M2 | F4 | M03% | FO5% Compass 1 0.1%
7 1.0% Discovery 4 0.5%
Land Rover Range Rover 2 0.3%
0 0,
M3 F4 M0.4% FO.5% Defender 1 0.1%
6 0.8% Swift 3 0.4%
Suzuki Alto 1 0.1%
M3 F& M 0.4% F 0.4% Carry 1 0.1%
Jimny 1 0.1%
Rolls Rovce 5 0.7% Phantom 2 0.3%
Y M3 | F2 | M0.4% | F0.3% Ghost 1 0.1%
4 0.5% Cruze 2 0.3%
Chevrolet Volt 1 0.1%
0, 0,
M2 F2 M 0.3% F0.3% Malib 1 0%
lsuzu 2 0.3% D-Max 1 0.1%
MO [ F2 | M0.0% | F0.3% - 1 0.1%
2 0.3% .
H 0,
Mercedes-Benz M2 | FO M03% | FO.0% Sprinter 2 0.3%
Tesla 2 0.3% Model 3 1 0.1%
M1 [ F1 | M01% | F0.1% Model S 1 0.1%
2 0.3%
0
Volvo M1 | F1 | M01% | FO1% 570 ! 0.-1%
1 0.1%
0,
Dodge MO0 | FO MO0.0% | F0.0% Challenge 1 0.1%
1 0.1%
0,
Great Wall B | o MO1% | F0.0% Haval H5 1 0.1%
1 0.1%
0,
Holden MO | F1 | M0.0% | FO1% ! 0.1%
1 0.1%
0
Hummer MO | F1 | M0.0% | FO.1% ! 0.1%
. 1 0.1%
0
Lamborghini MO | 1 M 0.0% | F0.1% 1 0.1%
1 0.1%
0
VLT MO | F1 | MO00% | FO1% ! 0.1%
SUBTOTAL 559 76.7% SUBTOTAL 372 51.0%
Gender Total M316 225 M43.3% | F32.2%
Other 33 4.5% Other
Non-Response 137 18.8% iy 357 49.0%
Response
TOTAL 729 100% TOTAL 729 100%

Of the 729 respondents, 592 provided some form of written response
to the question regarding their automotive preferences (Table 8). 137 left the
field blank. Out of these 592 responses, some participants included more than

one manufacturer or brand of vehicle, so 777 individual responses were
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logged for manufacturers, as all entries were counted. Amongst responses, 21
survey participants specified their preference for hybrids (which feature
combined ICE/electric motor drive trains), but did not name specific
manufacturers or models to clarify further. It is worth noting a number of
respondents mentioned brands or models of cars not currently available in the
Fiji market, as the question was aimed at preferences, not current vehicle

ownership.

This element of wishful thinking on the part of the survey respondents
came into play with various questions beyond the automotive preferences
detailed above. It is explored further below in both Automotive Price
Preferences (Table 22) and Bicycle Price Preferences (Table 22). While these
help identify thresholds for willingness to pay on the part of respondents,
these questions remain hypothetical. However, one of the tools used to
increase response rate was the provision of a prize draw as an incentive for
participating. While it has been suggested paid postage responses or small
payment/gifts may have benefits in this regard (Richardson et al. 1995), this
survey was designed with an advertised prize draw incentive scheme to
additionally determine which incentives were preferred and then correlate
them with the current mode of commuter transport employed (see Tables 9
and 10).

Highest Valued Incentive Total # of Respondents % of Total Respondents
$1,000 in fuel credit 280 38.4%
M141 | F139 M | F
. . 116 15.9%
$1,000 in taxi fare M60 | Fo6 v I F
An X-Tasy Mountain Bike with lights, lock, and 108 14.8%
a helmet M8 | F26 M | F
119 16.3%
A year-long Bus Pass M 62 | F57 v | F
Cross-trainers & athletic wear for 59 8.1%
walking/running to work M26 | F33 M | F
SUBTOTAL 682 93.6%
Gender Total M371 [ F31l M | F
Non-Response 8 1.1%
Other 39 5.3%
TOTAL 729 100%

Table 9: Preferred Incentive (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)

The interest in private car fuel credit was similar to the 1.04 male:1
female ratio recorded on commuter modal activities for private car users,

even slightly more balanced at 1.01M:1F, though both fall within the
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margin for error and may be viewed equitably in terms of appeal across
genders. However, the 0.70M:1F ratio for taxi use did not demonstrate a
preference as an incentive, whereas women exhibited a clear preference for
cross-trainers and athletic wear over men. As non-motorized transport, men
exhibited over three times the proclivity towards a bicycle as a prize
compared to women. These preferences are explored further in the review of

the qualitative responses included in the next section below.

Highest Valued Incentive
S0 $1,000 in X-Te}sy . Year-long Cross-trainers
Fuel . Mountain Bike .
- Taxi Fare - Bus Pass & athletic wear
Credit kit
Bicycle 0 0 1 0 0
Mode of Private Car 139 11 6 7 9
Transport Taxi 16 29 7 9 6
Minibus 0 1 0 1 0
Bus 12 16 21 53 10
Motorbike 0 0 0 0 0

Table 10: Current Transport & Preferred Incentive (Self Response Land Transport Survey — Perceptions,
Procedure, and Planning 2017)

396 respondents provided one of the allocated responses to both
questions on mode of transport and highest valued incentive. Of the 284
“Car” respondents, nearly half of those who responded to the question
regarding incentives suggested they would prefer fuel credit. This would
allow them to continue utilizing their current mode of transport. However, 33
respondents selected incentives that would indicate interest in a modal shift
from private car transportation. Current Taxi users and Bus users also

demonstrated incentive desires in line with their current mode of transport.

It is also worth noting, for those who selected the X-Tasy Mountain
Bike kit as an incentive, the desire for a mode switch was most pronounced
from the bus riding population in total terms, but proportionately, those who
currently walk are most interested in cycling (17 out of 49 Walking
respondents would prefer a bicycle, as opposed to 21 out of 249 Bus riding
respondents.) Additionally, of those who selected the Cross Trainer &
Athletic Gear option, 10 of the 31 who selected this option were Bus
respondents, and another 9 were from the Private Car respondent pool,
compared to only six from amongst current Walking respondents (and six

Taxi respondents.) This may indicate a more pronounced interest in non-
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motorized transport options by those currently utilizing public transport or

enduring the emerging congestion burdens.

For those interested in avoiding the current points in time where peak
congestion occurs, the data provided below on commuter departure times

from, and back to, home will be useful to review.

Time of Departure from HOME to WORK Total # of Respondents % of Total Respondents
2:00am — 5:00am 5 0.7%
5:30am 3 0.4%
5:45am 4 0.5%
6:00am 38 5.2%
6:05am 1 0.1%
6:10am 3 0.4%
6:15am 8 1.1%
6:20am 4 0.5%
6:25am 0 0.0%
6:30am 49 6.7%
6:35am 2 0.3%
6:40am 2 0.3%
6:45am 21 2.9%
6:50am 5 0.7%
6:55am 1 0.1%
7:00am 102 14.0%
7:05am 0 0.0%
7:10am 4 0.5%
7:15am 24 3.3%
7:20am 12 1.6%
7:25am 3 0.4%
7:30am 114 15.6%
7:35am 0 0.0%
7:40am 11 1.5%
7:45am 28 3.8%
7:50am 10 1.4%
7:55am 1 0.1%
8:00am 107 14.7%
8:05am 0 0.0%
8:10am 6 0.8%
8:15am 12 1.6%
8:20am 2 0.3%
8:25am 0 0.0%
8:30am 39 5.3%
8:35am 0 0.0%
8:40am 0 0.0%
8:45am 5 0.7%
8:50am 1 0.1%
8:55am 0 0.0%
9:00am 51 7.0%
9:05am 1 0.1%
9:10am 0 0.0%
9:15am 0 0.0%
9:20am 1 0.1%
9:25am 0 0.0%
9:30am 4 0.5%
9:35am 0 0.0%
9:40am 0 0.0%
9:45am 1 0.1%
9:50am 0 0.0%
9:55am 0 0.0%
10:00am 23 3.2%
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10:30am 0 0.0%
11:00am 3 0.4%
Non-Response 8 1.1%
SUBTOTAL 719 98.6%
Other 10 1.4%
TOTAL 729 100%
Table 11: Home Departure Time (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)°
Time of Departure from WORK to HOME Total # of Respondents % of Total
Respondents
12:00pm — 15:00pm 34 4.7%
15:30pm 11 1.5%
15:45pm 0 0.0%
16:00pm 39 5.3%
16:05pm 0 0.0%
16:10pm 0 0.0%
16:15pm 2 0.3%
16:20pm 0 0.0%
16:25pm 0 0.0%
16:30pm 38 5.2%
16:35pm 7 1.0%
16:40pm 3 0.4%
16:45pm 10 1.4%
16:50pm 5 0.7%
16:55pm 1 0.1%
17:00pm 185 25.4%
17:05pm 1 0.1%
17:10pm 9 1.2%
17:15pm 12 3.3%
17:20pm 2 1.6%
17:25pm 0 0.4%
17:30pm 74 15.6%
17:35pm 0 0.0%
17:40pm 2 0.3%
17:45pm 6 3.8%
17:50pm 0 1.4%
17:55pm 0 0.1%
18:00pm 90 14.7%
18:05pm 0 0.0%
18:10pm 0 0.8%
18:15pm 2 1.6%
18:20pm 0 0.3%
18:25pm 0 0.0%
18:30pm 21 5.3%
18:35pm 0 0.0%
18:40pm 1 0.1%
18:45pm 4 0.7%
18:50pm 1 0.1%
18:55pm 0 0.0%
19:00pm 36 4.9%
19:05pm 0 0.0%
19:10pm 1 0.1%
19:15pm 0 0.0%
19:20pm 0 0.0%
19:25pm 0 0.0%
19:30pm 11 1.5%
19:35pm 0 0.0%
19:40pm 2 0.3%
19:45pm 3 0.4%
19:50pm 0 0.0%
19:55pm 0 0.0%
20:00pm 15 2.1%

1. 5 Due to the number of individual departure times covered along the spread
of respondents, gender disaggregation has been omitted for these two data
sets, but may be derived from the raw data for future reference as needed.
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20:30pm 5 0.7%
21:00pm 3 0.4%
Non-Response 16 2.2%
SUBTOTAL 652 89.4%
Other 77 10.6%
TOTAL 729 100%

Table 12: Work Departure Time (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)

It becomes clear after looking at the departure times and return times,
there is a much more concentrated population of respondents returning home
at 5:00pm than the far less steep curve of morning departures. Compared to
the busiest time of morning commuter departures (114 respondents say they
leave at 7:30am), the 185 respondents stating their afternoon departure begins
at 5:00pm means 1.62 cars are entering the traffic flow at the same time in
the afternoon at peak rush for every car joining the morning rush. This 62%
increase in departures at the same time for afternoon commutes only
correlates to a 12.7% increase in average commute time. Potential causes for
this discrepancy and lack of strong correlation may stem from the variation
in points of departure for respondents; i.e. — not all of the survey participants
are leaving from the same location. 430 of the 729 (59%) respondents said
they are students at USP Laucala and Lower Campus, so the remaining
respondents may be departing from other locations. If most of the remaining
41% of the respondents are departing from different areas, it would aid in
explaining discrepancies in the non-linear correlation between departure time

and average commute time.

Itis noted in regard to the departure times, in the instances where work
departure responses were listed as earlier than the stated time that commutes
to work began, the AM responses were assumed as PM responses to
acknowledge the physical impossibilities of departing before arriving or the
unlikelinood (and legal implications) of employees working 20-24 hour
shifts.

For those at the maximum and minimum extremes of the sample
range, results are discernible which may indicate some “third” or “night” shift
employees, with an 8:00pm departures for work and 5:00am return trips home

reported. However, these may be examples of respondents misunderstanding
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the time reporting interface, and further inquiry would be necessary to clarify

these employee habits.

Respondent Home-to-Work Home-to-Work Work-to-Home Work-to-Home

Statistical Values Departure Time Commute Duration Departure Time Commute Duration
(minutes) (minutes)

Mean 7:36:55 a.m. 39.67 4:24:25 p.m. 44,71

Median 7:30:00 a.m. 30.00 5:00:00 p.m. 30.00

Mode 7:30:00 a.m. 30.00 5:00:00 p.m. 60.00

Range (Minimum) 2:00:00 a.m. 0.00 5:00:00 a.m. 0.00

Range (Maximum) 8:00:00 p.m. 520.00 10:30:00 p.m. 1800.00

Table 13: Commuter Time Statistics (Self Response Land Transport Survey — Perceptions, Procedure, and
Planning 2017)

The range for both Home-to-Work and Work-to-Home commute
duration show extreme values, considering the relative consistency across the
values for the average (mean), median, and mode in both instances. The
minimum range values were both qualified by the respondent mentioning a
home-based employment situation. However, the Home-to-Work maximum
value was provided alongside an estimated commute of 1 - 5km by bus within
the GSA and a workday from 7:30am to 6:00pm, so the outlying value may
be attributed to a misrepresentation by the respondent of their commuting
time. In the instance of the Work-to-Home commute duration, no response
was provided for estimated distance of commute, and no work location was
provided to correspond with a residential response located in the Sigatoka
area, so fewer indicators regarding the values are available to infer the

extreme duration indicated in the response.

As shown in Table 14 below, almost all respondents logged times of
125 minutes or less for their commute. This indicates those remainders

toward the top of the range as outliers.

Commuter Total # of WORK-to- % of Total WORK- | Total # of HOME-to- | % of Total HOME-to-
Duration HOME Respondents to-HOME WORK Respondents | WORK Respondents
(minutes) Respondents

5 40 5.5% 36 4.9%
7.5 4 0.5% 3 0.4%
10 56 7.7% 56 7.7%
12.5 11 1.5% 7 1.0%
15 73 10.0% 59 8.1%
75 11 1.5% 9 1.2%
20 69 9.5% 62 8.5%
22.5 7 1.0% 8 1.1%
25 19 2.6% 28 3.8%
27.5 3 0.4% 1 0.1%
30 89 12.2% 90 12.3%
32.5 0 0.0% 2 0.3%
35 19 2.6% 14 1.9%
37.5 11 1.5% 7 1.0%
40 11 1.5% 7 1.0%
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42.5 36 4.9% 25 3.4%
45 0 0.0% 0 0.0%
47.5 48 6.6% 52 7.1%
50 1 0.1% 1 0.1%
52.5 21 2.9% 16 2.2%
55 3 0.4% 3 0.4%
57.5 4 0.5% 9 1.2%
60 0 0.0% 0 0.0%
65 78 10.7% 101 13.9%
70 0 0.0% 1 0.1%
75 4 0.5% 5 0.7%
80 11 1.5% 3 0.4%
85 7 1.0% 2 0.3%
90 1 0.1% 4 0.5%
95 30 4.1% 24 3.3%
100 3 0.4% 2 0.3%
105 2 0.3% 2 0.3%
110 7 1.0% 7 1.0%
115 0 0.0% 1 0.1%
120 0 0.0% 0 0.0%
125 13 1.8% 16 2.2%
130 0 0.0% 0 0.0%
135 0 0.0% 0 0.0%
140 0 0.0% 0 0.0%
145 0 0.0% 0 0.0%
150 0 0.0% 0 0.0%
155 2 0.3% 1 0.1%
160 0 0.0% 0 0.0%
165 0 0.0% 0 0.0%
170 0 0.0% 0 0.0%
180 0 0.0% 0 0.0%
190 3 0.4% 3 0.4%
200 0 0.0% 0 0.0%
210 0 0.0% 0 0.0%
220 0 0.0% 0 0.0%
230 0 0.0% 0 0.0%
240 0 0.0% 0 0.0%
250 1 0.1% 1 0.1%
260 0 0.0% 0 0.0%
270 0 0.0% 0 0.0%
280 0 0.0% 0 0.0%
290 0 0.0% 0 0.0%
300 1 0.1% 1 0.1%
310 0 0.0% 0 0.0%
N/A 1 0.1% 2 0.3%
Non- 8 1.1% 23 3.2%
Response

SUBTOTAL 708 97.1% 694 95.2%
Other 21 2.9% 35 4.8%
TOTAL 729 100% 729 100%

Table 14: Home-Work-Home Commute Duration (Self Response Land Transport Survey — Perceptions,
Procedure, and Planning, 2017)

It was also relevant to capture a picture of the travel taking place by
respondents between commuting activities. This helps indicate additional
distance and time commitments made beyond the departures and arrivals to
and from the home, respectively, as associated economic activity and

emissions would result from daytime production and consumption.
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Daytime Travel? Total # of Respondents % of Total Respondents
Yes 387 53.1%
M219 | F 168 M30.0% | F 23.0%
No 281 38.5%
M149 | F132 M20.4% | F 18.1%
SUBTOTAL 668 91.6%
Gender Total M368 | F 300 M50.1% | 41.5%
Non-Response 21 2.9%
Other 40 5.5%
TOTAL 729 100%

Table 15: Daytime Travel (Self Response Land Transport Survey — Perceptions, Procedure, and Planning 2017)

With over 53% of respondents noting their need for additional
daytime travel, there suggests justification for further study of daily transport
habits, which could be addressed through additional supplements to the
household travel survey activities undertaken through MolT contracts to
determine weekly transport behavior at an individual level in a holistic sense.
From the declared responses, men are more likely to travel during the day
(1.30M:1F) and women are more likely to be stationary once they complete
their commute (1.13M:1F). Occupational data provided in studies beyond the
scope of this thesis may supplement the understanding of which employment

fields generate the most daytime travel.

Daytime Travel Distance (km) Total # of Respondents % of Total Respondents
Under 1km 80 11.0%
M 42 | F38 M 5.8% | F5.2%
1-5km 215 29.5%
M 118 | F97 M16.2% | F 13.3%
5—10km 156 21.4%
M 90 | F 66 M123% | F9.1%
10 - 15km 65 8.9%
M 36 | F29 M 4.9% | F 4.0%
15— 20km 36 4.9%
M 20 | F16 M 2.7% | F2.2%
20 - 25km 25 3.4%
M 12 | F13 M 1.6% | F1.8%
Over 25km 53 7.3%
M 28 | F25 M 3.8% | F3.4%
N/A 48 6.6%
M 26 | F22 M 3.6% | F 3.0%
SUBTOTAL 678 93.0%
Gender Total M372 | F 306 M51.0% | F 42.0%
Non Response 51 7.0%
Other 0 0.0%
TOTAL 729 100%

Table 16: Daytime Travel Distance (Self Response Land Transport Survey — Perceptions, Procedure, and

Planning 2017)

Another indicator of confusion around the logic by respondents that
may indicate some of those surveyed did not fully understand the questions,
is indicated by the 281 respondents who previously denoted they did not
travel during the day, but only 99 people responded with either an N/A or

declined to answer. This demonstrates the responses in Table 15 do not
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necessarily yield a logical result with the subsequent responses detailed in

Table 16.
Off-Hours Travel? Total # of Respondents % of Total Respondents
Yes 383 52.5%
M207 | F 163 M28.4% | F 22.4%
No 287 39.4%
M176 | F124 M24.1% | F17.0%
SUBTOTAL 670 91.9%
Gender Total M383 | F 287 M525% | 39.4%
Non-Response 41 5.6%
Other 18 2.5%
TOTAL 729 100%

Table 17: Off-hours Travel (Self Response Land Transport Survey — Perceptions, Procedure, and Planning 2017)

Off-hours travel activities are similar in profile to the daytime travel
activities, with a variance of only four respondents. Similar issues regarding
logical responses were not quite as pronounced. Table 17 shows 45% either
responding as N/A or leaving the field blank. The 45% represented in Table
17 above as not undertaking any travel during off-hours is much more closely
in line with the data below in Table 18, wherein the non-response, N/A, and
Under 1km total 43.6%.

Off-hours Travel Distance Total # of Respondents % of Total Respondents
(km)

Under 1km 29 4.0%

M 11 | F18 M 1.5% | F2.5%
1-5km 109 15.0%

M 51 | F58 M 7.0% | F 8.0%
5—10km 114 15.6 %

M 72 | F 42 M 9.9% | F5.7%
10 - 15km 62 8.5%

M 36 | F 26 M 4.9% | F 3.6%
15— 20km 37 5.1%

M 22 | F15 M3.0% | F2.1%
20 - 25km 26 3.6%

M 14 | F12 M 1.9% | FL1.7%
Over 25km 64 8.7%

M 36 | F 28 M 4.9% | F 3.8%
N/A 136 18.7%

M 70 | F 66 M 9.6% | F9.1%
SUBTOTAL 577 79.1%
Gender Total M 312 ‘ F 265 M 42.8% ‘ F 36.3%
Non Response 152 20.9%
Other 0 0.0%
TOTAL 729 100%

Table 18: Off-hours Travel Distance (Self Response Land Transport Survey — Perceptions, Procedure, and

Planning 2017)

Tables 19 and 20 provide daytime and off-hour travel distance by each
mode, respectively. Daytime travel activities elicited only 560 responses
compared to the 636 provided for both mode and commute travel distance, so
it may be inferred up to 76 respondents do not travel at all once reaching their

commute destination. For those who responded with estimates of daytime
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travel, total distance reported ranged from a minimum of 3,499km to a
maximum estimate in excess of 5,592. 116km to 243km of this total may be
attributed to respondents walking, and 22km to 41km may be attributed to
cycling. This means 138km — 284km (3.9% - 5.1%) may be discounted from
the daytime travel distance estimates as emission-free travel. Mass transit
(the bus system) may account for 1,407km to over 2,229km (40.2% to 39.9%)

of the total daytime travel distance of the respondent sample.

This leaves 1,954km to 2,513km (55.8% to 44.9%) to target for
efficiency improvement in daytime travel behavior through modal shifts
away from smaller vehicles. The 439km to 1,224km accrued through trips
under 10km may be targeted for active transport interventions, and the
1,515km to 1,289km accrued through trips over 10km may be target for mass

transit interventions.

Daytime Travel Distance (km)
Under | 1km-— 5km — 10o0m - 15I_<m 20km - | Over TOTAL
1km 5km 10km 15km 25km 25km
20km

Walking 18 16 8 1 0 0 2 45

Bicycle 1 2 1 0 1 0 0 5
Private 27 87 58 27 23 11 20 | 253

Car
Taxi 7 12 8 5 0 1 1 34
Mode of

Transport | rinibus 0 5 1 1 0 0 3 10
Bus 19 67 69 23 7 8 20 213

Motorbike 0 0 0 0 0 0 0 0
TOTAL 72 189 145 57 31 20 46 560

Table 19: Comparison of Mode with Daytime Travel Distance (Self Response Land Transport Survey —
Perceptions Procedure, and Planning 2017)

However, in the context of off-hours travel, the phrasing of the
question inquired as to how far respondents drive outside of commute and
daytime travel (after 6pm and on weekends). This may have resulted in some
confusion regarding appropriate responses, as 153 respondents who claimed
to primarily use a mode other than Private Car for their commute also
claimed to drive off-hours. However, the response rate for those who
answered both the modal and off-hours travel questions dropped from 636
respondents who replied regarding mode/commute distances to 397, so 239
of the respondents declined to answer. It may be assumed this portion of the
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sample size does not drive off-hours in any capacity. Survey respondents
reported driving a minimum of 3,632km per day over evenings and
weekends, with a maximum estimate in excess of 5,108km. Daily trips
totaling under 10km per respondent account for 587km — 1,493km of this
total, which should be targeted as the “low-hanging fruit” for replacement
through shift to active transport modes. The remaining 3,045km to 3,615km
in accrued travel distance may be reduced through improvements in off-peak

mass transit services.

Driven Distance Outside Office Hours (km)
Under | 1km-— 5km- | 10om - 15I_(m 20km - | Over TOTAL
1km 5km 10km 15km 25km 25km
20km

Walking 4 12 7 2 1 0 2 28

Bicycle 1 0 1 1 1 0 0 4
Private 9 52 61 37 22 19 4 | 244

Car

Mode of Taxi 3 3 2 3 0 0 1 12

Transport | rinibus 1 1 0 1 0 1 1 5
Bus 10 29 27 13 9 4 12 104

Motorbike 0 0 0 0 0 0 0 0
TOTAL 28 97 98 57 33 24 60 397

Table 20: Comparison of Mode with Driven Distance Outside Office Hours (Self Response Land Transport
Survey — Perceptions, Procedure, and Planning 2017)

In regard to vehicles available in each household, the responses in
Table 21 differ substantially from the make & model preferences included
above. The responses in Table 21 represent vehicles accessible to those taking
the surveys. Only 156 respondents (21.4%) replied either “None” or left blank
the answer field. This indicates at least 78.6% of households have vehicles
available, with 156 respondents (21.4%) of that 78.6% answering with non-
standard answers or multiple vehicle options, so the ratio of vehicles per

household is potentially even higher than the 78.6% response rate.

_ Total # of Respondents % of Total Respondents

Subcompact (Toyota Yaris, Nissan March, Suzuki Alto, 7.3%
Honda Fit, etc.) M 31 | F22 M43% | F3.0%

Compact (Toyota Corolla, Ford Focus, Honda Civic, 82 11.2%
etc.) M45 [ F37 M6.2% | F5.1%

Sedan/Wagon (Toyota Fielder, Nissan Altima, Subaru 88 12.1%
Outback, etc.) M50 | F38 M6.9% | F52%

Minibus or Van (Toyota Hi-ace, Hino Dutro, 17 2.3%
Mitsubishi Delica, etc.) M7 | F10 M0.9% [ F1.4%

Pick-up Truck (Toyota Hi-lux, Nissan Navarra, 36 4.9%
Mitsubishi F200, etc.) M19 [ F17 M2.6% | F2.3%
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. . . . 2 0.3%
Carrier Truck (Isuzu F-Series, Hino 300 series, etc.) MO | = M0.0% | FO.3%
Sport Utility Vehicle (Toyota Land Cruiser, RAV4, 39 5.3%
Nissan Patrol, Pathfinder, Mitsubishi Pajero, etc.) M24 | F15 M33% | F21%
Hybrid (Toyota Prius, Honda Insight, Chevrolet Volt, 72 9.9%
etc.) M45 [ F2r M62% | F3.7%
0 0.0%
Motorcycle/Scooter MO | Fo MOO% | FO.0%
Bicycle 22 3.0%
M9 | Fi13 M12% [ F1.8%
Bus 6 0.8%
M5 | F1 MO07% | F0.1%
None 63 8.6%
M36 | F27 M49% | F3.7%
SUBTOTAL 480 65.8%
Gender Total M271 | F226 M37.2% | F31.0%
Other (including Multi-vehicle households) 156 21.4%
Non-Response 93 12.8%
TOTAL 729 100%

Table 21: Transport Options in Respondent Households (Self Response Land Transport Survey — Perceptions,
Procedure, and Planning 2017)

The margin of male to female respondents was on par with the 1.21
male:1 female ratio established from the initial gender response question. It
is noted that the household access statistics delivered on commuter transport
modes showed a slight preference toward private vehicles and taxis by
women. However, as far as responses regarding household access to vehicles,
women denoted greater presence of minibuses, carrier trucks, and bicycles in
their households than men, despite not utilizing them as frequently for their

sole transport mode during commutes.

Al nn o Z!JK; FEIEIETEES Total # of Respondents % of Total Respondents

34 4.7%

IR M16 |  Fi8 M22% | F25%
34 4.7%

i M 16 | F18 M 2.2% | F2.5%
30 4.1%

SRR Y M 18 | F12 M 2.5% | F1.6%
29 4.0%

i M 20 | F9 M 2.7% | F1.2%
55 7.5%

$7,500- $10,000 M 28 | F27 M 3.8% | F3.7%
119 16.3%

$10,000 - 315,000 M 60 | F58 M 8.2% | F 8.0%
121 16.6%

SRLEY =R M 64 | F57 M 8.8% | F7.8%
118 16.1%

e M 76 | F42 M104% | F5.8%
81 11.1%

il it M 43 | F38 M 6.0% | F5.2%
48 6.6%

il M 29 | F18 M 4.0% | F2.5%
14 1.9%

$90,000 - $170,000 Ve | = VI i E0ER
4 0.5%

More than $170,000 M3 | 1 N 02% | F01%
SUBTOTAL 687 94.2%

Gender Total M 381 | F 304 M52.3% | F41.7%
Non-Response 41 5.7%
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Other 1 0.1%

TOTAL 729 100%

Table 22: Automotive Market Price Preferences (Self Response Land Transport Survey — Perceptions,
Procedure, and Planning 2017)

The majority of respondents would not pay more than FJ$20,000 for
a vehicle (used or otherwise), and no more than 9% of all respondents would
consider paying more than FJ$50,000 for a vehicle. The only two price points
revealing greater willingness from women to pay are those falling under
FJ$2,500. Specific price points for various makes, models, and year of
manufacturing could be examined in subsequent studies to determine further
details on market preferences. This is of particularly relevance when
considering the mode value across all imported vehicle landing costs was
found to be in excess of FJ$50,000.

Bicycle Price Preferences (FI$) Total # of Respondents L0 SITDEl FESpEGEnE
1) 12.3%
Less than FI$100 M38 | F52 M5.2% | F7.1%
201 27.6%
$100 - $250 M1l | F90 M152% |  F12.4%
205 28.1%
2D M130 | F75 M17.8% | F103%
30 11.0%
$500 - $750 M39 | F4l M54% | F5.6
49 6.7%
$750 - $1,000 M26 | F23 M3.6% | F3.1%
30 4.1%
$1,000 - $1,500 M 20 [ F10 M27% | F1.4%
9 1.2%
$1,500 - $2,000 M4 [ F5 MO5% |  FO7%
6 0.8%
$2,000 - $3,000 M2 | F2 MO05% | F0.3%
6 0.8%
$3,000 - $5,000 M3 [ F3 MO04% |  F0.4%
2 0.3%
More than $5,000 M2 | FO M0.3% | F 0.0%
SUBTOTAL 678 93.0%
Gender Total M377 | F 301 M5L.7% [  F41.3%
Non-Response 51 0%
Other 0 Dl
TOTAL 729 100%

Table 23: Bicycle Market Price Preferences (Self Response Land Transport Survey — Perceptions, Procedure,
and Planning 2017)

Unlike the automotive market, the market for bicycles is neither
mature nor diverse. There is a narrow selection of manufacturers currently
sending bicycles to Fiji. There are also far fewer cyclists represented amongst
the respondents in total. As a result, the respondents would likely be required
to make more assumptions about price points of bicycles. In Table 23 above,
the price point for providing a bicycle to serve the majority of the population

(68%), in accordance with market expectations, would need to come in below
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FJ$500. In order to provide a sufficiently reliable product to offset repair and
maintenance costs, bulk purchasing arrangements with individual
manufacturers/suppliers should be explored to recognize per unit cost

reductions.

The need to analyze current cost of commute for respondents and
market preferences is depicted clearly through the preferences revealed in
Tables 22 and 23. Under Table 24: Weekly Transport Expenditures, 64.9%
of respondents report they spend less than $50 per week on transport
expenditures, with the vast majority (87.8%) of respondents claiming less
than $100 per week.

Weekly Commute Costs (FJ$) Total # of Respondents % of Total Respondents

Under $10 52 7.1%

M 26 | F 26 M36% | F 3.6%
196 26.9%

-2 M 123 | F72 M169% |  F10.0%
225 30.9%

Y M 115 | F 110 M158% |  F15.1%
167 22.9%

CSU-E0 M 93 | F73 M128% |  F10.1%
52 7.1%

SHI- ) M 22 | F30 M3.0% | F4.1%
19 2.6%

OuErtey M8 | F11 ML11% |  FL5%
SUBTOTAL 711 97.5%

Gender Total M 387 | F322 M53.1% |  F44.2%
Non-Response 11 1.5%
Other 7 1.0%
TOTAL 729 100%

Table 24: Weekly Transport Expenditures (Self Response Land Transport Survey — Perceptions, Procedure, and
Planning 2017)

A range of FJ$35.07 to FJ$66.91 constitutes the average weekly
transport costs for the sample of 711 respondents to this question. This data
set provides an opportunity for comparison to the FJ$12,408.52 per capita
GDP (referenced under the section on Road Traffic Accident Factors below),
and 14.5% of household income dedicated towards transport costs
(referenced under the section on Commercial Financing Institutions below).
These national-level macroeconomic figures yield an estimate of FJ$1,799.24
per capita on transport. The estimate for the average annual expenditure at the
minimum end of the range comes in at FJ$1,823.64 (only 1.4% higher than
the projections based upon 2017 Census data). The high-end estimate at the
maximum end of the range comes in at FJ$3,479.32, which is 93.4% higher
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than the macroeconomic estimates. Reasons for this discrepancy are

considered below.

Two variables around the weekly transport costs estimated by

respondents need to be considered more closely;

1. Table 26 on Transport Dependence demonstrates these
estimated budgets need further clarification regarding whether
all dependent travelers are captured in the costs reported, or to
what degree these responses represent per capita costs of each
weekly commute. Are the 300 respondents who claim to
provide transport for others interpreting this question on
weekly commute costs to apply to themselves only, or also to
those dependent upon them for transport?

2. Only 238 respondents (32.6%) claimed they spent more than
$50 per week on transport. However, there were 284
respondents (39%) who listed a private car as their primary
mode of transport above. Given the capital costs of purchasing
vehicles (willingness to pay largely does not exceed
FJ$20,000, and the minimum landed cost on record is a second
hand Subarau Impreza for FJ$1,715.75), the responses suggest
individuals do not consider the levelized costs of their
transport mode. For instance, if a private vehicle user only
estimates their weekly costs based upon their weekly fuel
expenditures, but does not distribute the purchase and all
operational and maintenance costs of the vehicle across the
lifespan of its use, then the full of the cost of the commute is

not being captured.

The expenditures reported by respondents provide opportunity for
cross tabulation of the expenditure against mode, as seen in Table 25:
Comparison of Mode with Weekly Commute Costs. As indicated, over the 626
respondents who answered both questions, Private Car and Taxi users spend

the most, on average, to undertake their weekly commute activities.
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Weekly Commute Costs (FI$)
Under $10 - $50 - $100 - Over
$10 $25 S2E =45 $100 $200 $200 AL
Walking 17 17 8 3 1 1 ey
. 5
Bicycle 2 1 2 0 0 0
UL 8 46 89 99 29 10 eSL
Car
. 40
Mode of Taxi 2 4 9 17 6 2
Transport |y pinibus 0 3 7 2 0 0 12
Bus 18 105 83 27 6 2 i
Motorbike 0 0 0 0 0 0 0
TOTAL 47 176 198 148 42 15 626

Table 25: Comparison of Mode with Weekly Commute Costs (Self Response Land Transport Survey —
Perceptions, Procedure, and Planning 2017)

Acknowledging these variables, it would be beneficial to analyse
survey responses against disaggregated loan values specifically issued for
transport financing, if the data could be obtained from the commercial
lenders. Additionally, the scale of the vehicle repair industry requires further
detailing with both the private sector and FRCS to determine how much
money is dedicated to O&M as a percentage of the overall transport market.
Additionally, with

The expenditures committed to transport are further determined by the
reliance of others on survey respondents for transport, as seen in Table 26:

Transport Dependence below.

[ Reliance of others for Transport | Total # of Respondents % of Total Respondents

Yes 300 41.2%

M 164 | F135 M225% |  F18.5%
No 415 56.9%

M 224 | F 190 M307% |  F26.1%
SUBTOTAL 715 98.1%

Gender Total M 388 | F 325 M53.2% |  F44.6%
Non-Response 14 1.9%
Other 0 0.0%
TOTAL 729 100%

Table 26: Transport Dependence (Self Response Land Transport Survey — Perceptions, Procedure, and Planning
2017)

Given the 642 participants which responded with a Yes or No response
to both questions, most respondents were students, and most of those students
do not have other people besides themselves relying upon them for

transportation (see Table 27 below). The Weekly Transport Expenditures
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summary shown in Table 24 indicates the sample size for this survey is not

likely to be statistically representative of household expenditure trends.

Is anyone dependent upon you for transport?
Yes No
Yes 128 303
Are you a Student?
No 128 83

Table 27: Comparison of Enrolment with Transport Dependence (Self Response Land Transport Survey —
Perceptions, Procedure, and Planning 2017)

Mode of Transport Total # of Respondents % of Total Respondents
_ 3 0.4%
Walking M2 [ F1 M 0.3% | F0.1%
0,
Bicycle 2 o
M5 | F1 MO0.7% | F0.1%
Private Car 217 2
M 113 [ F103 M 15.5% | F14.1%
.y 85 11.7%
M40 | F45 M 5.5% | F6.2%
— 6 0.8%
Minibus M2 [ F2 M 0.5% | F0.3%
164
Bus M 96 | F 68 M 13.2% | F 9.3%
) 1 0.1%
Motorbike MO [ F1 M 0.0% | F0.1%
. — 1 0.1%
Private Car; Bicycle M1 | FO M 0.1% | F 0.0%
— 2 0.3%
Walking; Taxi MO | =) M 0.0% | F 0.3%
) . ] 7 1.0%
Private Car; Taxi M2 | F5 M 0.3% | FO0.7%
Bus; Taxi > L
' M30 | Foa M 4.1% | F3.3%
—— 2 0.3%
Bus; Taxi; Private Car MO | F2 M 0.0% | F 0.3%
— 2 0.3%
Minibus; Bus M1 | F1 M 0.1% | F0.1%
— 2 0.3%
Walking; Bicycle M1 [ F1 M 0.1% | F0.1%
. - 4 0.5%
Private Car; Bus M2 | F2 M 0.3% | F0.3%
- 1 0.1%
Walking; Bus M1 [ FO M 0.1% | F 0.0%
— ] 1 0.1%
Minibus; Taxi M1 [ FO M 0.1% | F 0.0%
'..'. ] 1 0.1%
Walking; Minibus; Taxi MO | F1 M 0.0% | F0.1%
o . ] 1 0.1%
Minibus; Bus; Taxi M1 I FoO M 0.1% | F 0.0%
) . . ] 1 0.1%
Bicycle; Bus; Taxi vEI [ FO M 0.1% | F 0.0%
SUBTOTAL 561 210
Gender Total M301 ] F 259 Gl | F35.5%
Other 35 =
Non-Response 133 18.2%
TOTAL* 729 fn

Table 28: Transport Mode Preference (Self Response Land Transport Survey — Perceptions, Procedure, and
Planning 2017)

The opportunity for respondents to provide their preferred modes of
transport resulted in a number of responses where multi-modal activities were
acknowledged. It is noted that while only one respondent explicitly
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mentioned walking and bus riding together, essentially all bus users should
be seen as multi-modal commuters, as they will have to walk/ride to bus
stands prior to boarding. 164 respondents (22.5%) noted their preference for
buses as their primary mode of transport, second only to those 217
respondents preferring private cars (29.8%).

There is also a distinct preference by male respondents towards bus
use (1.41M:1F), which is surpassed only by the gender disparity in preference
for bicycles (5M:1F) . Conversely, women show a distinct preference for taxi
service (0.88M:1F), so further investigation into creating equity across modes
may be merited to determine measures which create appeal and equity across

genders through non-motorized and mass transit modes.

Ideal Weekly((liztjgmute Budget Total # of Respondents % of Total Respondents
45 6.2%
Under $10 M 24 [ Fal M33% |  F2.9%
173 23.7%
$10- $25 M104 | F 68 M142% [  F9.3%
201 39.9%
$25 - $50 M 147 | F 144 M20.2% | F 19.8%
138 18.9%
$50 - $100 M77 [ F 60 M10.6% | F8.2%
14 1.9%
$100 - $200 M7 | F7 M1.0% | F 1.0%
2 0.3%
Over $200 MO [ F2 MO0.0% | F0.3%
SUBTOTAL 663 90.9%
Gender Total M 359 | F 302 M402% | F414%
Non-Response 66 9.1%
Other 0 0.0%
TOTAL 729 100%

Table 29: Weekly Transport Preferred Budget (Self Response Land Transport Survey — Perceptions, Procedure,
and Planning 2017)

The ideal budgets envisioned by the respondents largely fall in line
with the current expenditures expressed by those who previously answered
Weekly Commute Costs. 69.8% wish to spend FJ$50 or less compared to the
64.9% of respondents spending in this bracket now (87.8%) of respondents
claiming less than $100 per week on transport expenditures. However, with
the prevalent desire for private vehicles, at the FJ$20,000 price point the
majority expressed willingness to pay to purchase vehicle, under a payback
rate of 36-60 months (commonly available through lending institutions) the
weekly payment for a vehicle before fuel, maintenance, and registration,
would cost between FJ$77.50 and FJ$130. This indicates the process of

purchasing and operating a car would simply extend beyond the budget of
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most Fijians — hence, debt burdens are being accumulated in order to

accommaodate desire for private transport, and the extent of vehicle-related

lending merits further research.

In your opinion, has the quality
of Fiji's roads improved in the Total # of Respondents % of Total Respondents
last five years?
Yes 383 52.5%
M 221 | F 160 M30.3% |  F21.9%
No 238 32.6%
M 123 | F115 M16.9% |  F15.8%
SUBTOTAL 621 85.1%
Gender Total M 344 | F 238 M47.2% |  F32.6%
Non-Response 15 2.1%
Other 93 12.8%
TOTAL 729 100%

Table 30: Fiji Road Quality Perceptions (Self Response Land Transport Survey — Perceptions, Procedure, and
Planning 2017)

A slight majority of respondents affirmed they believe the large-scale
investments by the government of Fiji in FRA’s capital development budget
has paid off, and Fiji roads have improved over the past five years. Given the
resource intensity placed into upgrading and expanding the road, bridge, and
jetty network, this recognized improvement might be expected to be more
pronounced. However, it should also be acknowledged, the sample size of the
survey is also decidedly urban, based around Suva, and the road network
expansions under FRA have put substantial resources into rural/remote areas
where sealed roads were not previously constructed. Hence, the palpable,
visible, on-the-ground impacts of FRA expenditures may be less noticeable
to those residing in already developed areas which have had a full road

network available over the past five years.

In your opinion, has the traffic
congestion situation in Fiji Total # of Respondents % of Total Respondents
improved in the last five years?
Yes 95 13.0%
M 61 | F34 M8.4% | F4.7%
No 580 79.6%
M 312 | F 226 M169% | F158%
SUBTOTAL 675 92.6%
Gender Total M344 | F 260 M428% |  F35.7%
Non-Response 10 1.4%
Other 44 6.0%
TOTAL 729 100%

Table 31: Fiji Congestion Perceptions (Self Response Land Transport Survey — Perceptions, Procedure, and

Planning 2017)

There is a large majority (79.6%) acknowledging the increase in
congestion, which can be directly attributed to the increase in traffic density

through vehicle registrations outpacing road network expansion, particularly
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in urban areas. See National Road Infrastructure under Infrastructural
Footprint in Chapter 6: The Scope of Transport Sector Costs for a more

detailed breakdown of these vehicle/kilometer relationships.

In your opinion, has your ability
to travel within Fiji improved in Total # of Respondents % of Total Respondents
the last five years?
Yes 442 60.6%
M 239 | F 202 M32.8% | F27.7%
No 235 32.2%
M 135 | F 99 M185% |  F13.6%
SUBTOTAL 677 92.9%
Gender Total M 374 | F 301 M51.3% |  F41.3%
Non-Response 12 1.4%
Other 40 6.0%
TOTAL 729 100%

Table 32: Fiji Mobility Perceptions (Self Response Land Transport Survey — Perceptions, Procedure, and
Planning 2017)

Despite the opinions regarding traffic congestion, a clear majority of
respondents believe traveling within Fiji has improved over the past five
years. Whether this is due to increased performance of the transport service
sector, reduced costs for private vehicle ownership, or other factors, this
prevailing opinion requires further investigation to establish dimensions of
measurement people are employing to determine their level of satisfaction

with the Fiji land transport network.

4.3 Qualitative Response Review

A variety of opinions was expressed by survey participants who
participated in the public commuter questionnaire. Two questions were
posed, allowing respondents to provide long-form answers. Concise
responses have been consolidated into the tables below, and the longer form
responses have been simplified to illustrate concerns of the Fijian public
regarding threats on the roads and what can be done to improve transport
across the country. The first question was: In your opinion, what is the most
dangerous threat on Fiji Roads?

Responses were broken down according to the core considerations of
the respondent in general, most frequently noting the bad driving habits of
other motorists. While not particularly specific, it does identify bad driving
by automobile operators as the key point of concern (252 respondents —

34.6% - mentioned this issue), and these concerns are highlighted in greater

48



detail through the threat of Speeding (148 — 20.3% - of the respondents),
followed by Drunk Driving (55 respondents, or 7.5% of the sample group).

91 respondents mentioned potholes (constituting 12.5%) of the survey
sample, and 69 (9.5%) referenced road signals, markings, quality, and design
of the road infrastructure. This combination of threats perceived by the
respondents suggests the need for enforcement and operational redress from
both LTA and FRA, particularly focused upon improved standards for road
users. In particular, Minister Usamate of MolT has acknowledged, “poor
quality materials and lack of maintenance in the past” (Vacala 2019) as the
underlying cause for the unsatisfactory condition of the roads as perceived by
the public. However, FRA has not made any independent third party road
degradation assessments publicly available. The completion report on Fiji’s
Third Road Upgrading (Sector) Project covers work completed under the
Public Works Department prior to the formation of FRA, and highlights the,
“poor on-site management, insufficient equipment, lack of skilled personnel,
extreme language difficulties, and scant regard for environmental
management” by some of the contractors involved in road construction,
despite determining “the performance of the majority of civil works
contractors was generally satisfactory” (ADB 2015). The identified lack of
other available resources on the construction quality and state of degradation
of Fiji’s road network provides a topic for future research and assessment

efforts.

Before discussing further, two caveats for the free response section
are as follows; respondents may have noted more than one issue in their open
response, and the slight discrepancies in total numbers are due to the few
respondents who did not specify a gender taking the opportunity to respond
to this question. The most commonly identified threat by respondents of both
genders was simply, bad driving. It is worth noting, of the 145 men and 139
women respondents who drive private cars, only 48 men and 54 women
identified bad driving as the main threat. The only comparable total value was
the 47 men who ride the bus who also identified bad driving as the primary
threat on Fiji’s roads. The top four threats; 1) Bad Driving, 2) Potholes, 3)
Speeding, and 4) Road signals, marking, quality, design, received over 100

49



responses each. They were also not uniformly related to moving violations
and commuter habits. While Speeding took the third spot with 148
respondents identifying it as the main threat, the second and fourth ranked
were potholes, and then a range of Road signals/marking/quality/design
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Figure 2: In your opinion, what is the most dangerous threat on Fiji Roads? (Self-Response Land Transport Survey —
Perceptions, Procedure, and Planning 2017)

Desired Transport Improvements _ WLl (E9) 07 UL () CRIED
Responses Respondents
SUBTOTAL 960
Gender Total 528 957 429
Non-Response 16
Other 0
TOTAL 976

Table 33: In your opinion, what is the most dangerous threat on Fiji Roads? (Self-Response Land Transport
Survey — Perceptions, Procedure, and Planning 2017)

The opportunity to improve the land transport environment on Fiji
roads appears to be focused more on infrastructure development than the
behavioral elements noted as problems. However, the direct opportunity for
improved enforcement is noted as one of the top three concerns for survey
respondents. 203 respondents (27.8%) noted the need for better road
conditions, and traffic congestion caught attention from 198 respondents
(27.2%). While 90 respondents (12.3%) noted the need for stronger law
enforcement, similar representation may have been absent from the perceived
threats due to the breakdown of law enforcement activities around the various
identified threats.

This identification process for threats on Fiji’s roads led to the
following identification of problems the respondents have noted with the land
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transport system in Fiji. The following issues were prioritized, and some

solutions for the threats listed above were suggested.

What transport problems would you like to solve or see improved?

200
180
160
140
120
100

80

S e -3 S S e S S S
6&\0(\\« (Ax& ‘(\?5\ é\;x 3¢ \NO‘ \\.\\o% .\ 63‘6 ,000 S 5@‘6 bﬁ‘é o é’b‘d 'a&\(’«\e‘“ c‘\,‘ «\\x «:}\g \‘ c,\\';”eﬁ\e(’ O «\eo 6’5‘6 Q,’b aﬁg \((\\&* @0

> AN
o o e e N U e 6\’ e et 2 e,‘) o W N o NC SR
ISR o é( P L So“?\e\\ " %ﬁ S(\ses\““ &e,ds o \(\m e P%e«\\&%e ‘\»@0\\9 e‘ NS O\a W e Voo ‘\a(\
« (,o“%\:a‘“ ‘(\\\4\ 3ed ol et S \’(, e ’6\4\ 3\\ NES ,\?}\ oD <&Q\\% ‘0 2 <0 o o G
’ﬁeoo%e‘,";‘\s *Qﬁ(\eév‘oe s \("Q(\s\‘ &2 C \N"\’@ \)C“((QQQO «"’( o \(\de A
G \::‘,w* T 0 o DA e ed
NG xe
o A

Total (#) of
Male
Respondents

BTotal (#) of
Responses

Total (#) of
Female
Respondents

Figure 3: What transport problems would you like to solve or see improved? (Self-Response Land Transport
Survey — Perceptions, Procedure, and Planning 2017)

) Total (#) of Female
Desired Transport Improvements _ Total (#) of Responses Respondents
SUBTOTAL 990
Gender Total 535 987 452
Non-Response 26
Other 0
TOTAL 1,016

Table 34: What transport problems would you like to solve or see improved? (Self-Response Land Transport
Survey — Perceptions, Procedure, and Planning 2017)

The broader concerns of respondents can largely be broken into two
categories of influence for further analysis; infrastructural and behavioral.
Better Road Conditions, Better Bus System/Infrastructure, Expanded Road
Network, Improved Road/Traffic Lighting, Pedestrian Infrastructure, Cycling
Infrastructure, Signage Improvements, Rail Infrastructure, and a Water
Taxi/Ferry System all constitute infrastructural recommendations from 440 of
the total responses. Behavioral recommendations consisted of calls to
Alleviate Congestion/Traffic, foster Stronger Law Enforcement, and reinforce
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appropriate Motorist Behavior. In regard to the next suggestion of an
Expanded Road Network, “(w)riting in 1955, at the dawn of the interstate age
and the Moses era, urbanist Lewis Mumford observed that trying to address
congesting by building more traffic lanes is like trying to prevent obesity by
loosening one’s belt” (Sadik-Khan & Solomonow 2016). The notion that
congestion may be tamed by expanded roadways is a social force which may
impact development agendas and encourage unsustainable expansions of civil
infrastructure, undermining efforts to attain targets under SDG9: Industry,
Innovation and Infrastructure, and SDG11: Sustainable Cities and
Communities (SLoCaT 2018).

It is also noted, the two respondents who recommended the banning
of minibus transport were female, and women were underrepresented
amongst minibus commuters within the commuter mode selection responses.
Further investigation of safety and social factors discouraging women from
traveling in minibuses is recommended in future research, as the sample size

of two is not sufficient to draw conclusions.

There is also a disproportionate preference by women for Improved
Road/Traffic Lighting, which supports the understood correlation between
public lighting and street harassment/gender-based violence. There has been
recorded increases in harassment against women when street lighting
reductions have taken place in various cities around the United States as
municipal cost-cutting measures (Hazelton 2017). Investment in proper
illumination along public roadways should not be understated for its value
both in improving visibility for road users and safety for pedestrians —

women, in particular.

While Rail Infrastructure garnered mention by ten respondents as a
perceived target for improvement, a number of barriers are evident to the
successful adoption of a rail network in Fiji. The reality of the capital
expenditures relative to scale of the potential commuter market, as well as the
land use limitations would likely dissuade both public and private investment
in establishing train systems. Additionally, realizing the benefits of emission

reductions associated with rail compared to road transport, considering the
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years of intensive civil engineering and the energy and natural resource inputs
involved in construction, would necessitate entirely carbon-free operation to
mitigate establishment of the rail network within the lifespan of the system,
and fully renewably-powered rail networks are not yet a reality, even within

nations where rail networks are established.

For instance, in Jodphur, India, a demonstration of solar-powered
coaches, which accommodate lighting and fans (no air conditioning, and no
integration with the drive train system for transport) have been developed
(Jain 2016). The rail network of India includes 119,630km of train tracks,
established over more than 150 years (Indian Railways 2016) and even with
one of the most extensive, mature rail networks in the world, fully sustainable
rail has yet to be realized. In a PLANCO and BFG (2007) assessment of
environmental impacts on different transport modes, inland shipping

currently realizes significantly lower energy inputs per tonne travelling each

km.
Megajoule per ton-km
1,00
o B Road Rail Minland ship
0,80
0,60
I
0,40
0,00
Bulk cargo Container cargo

MAX 0,94 0,53 0,31 0,50 0,40 0,29
AVRG 0,92 0,43 0,23 0,50 0,29 0,22
MIN 0,30 0,34 0,14 0,49 0,37 0,14

Figure 4: Spread & Averages of Primary Energy Consumption on Selected Transport Relations (PLANCO & BFG
2007)

Considering strictly tonnage and distance dimensions of rail against
the current road-based passenger & freight paradigm, “trucks emit 270-490 g

CO2/ t km depending on truck type, size, load, engine efficiency,
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etc...assuming the average...is around 380 g CO>/t km, then transferring
freight from road to diesel rail would give an emission reduction of 3559
CO2/t km, and 372 g CO2/t km if transferring freight from road to electric
rail” (Sims 2017). This would indicate significant emissions reduction
potential from the uptake of light rail, particularly if electrified. However, this
considers neither the capital cost of repurposing land area nor current road
thoroughfares for conversion to rail lines, which would likely be necessary
due to spatial limitations already faced in urban areas, nor does it account for
the GHG emissions associated with the material procurement and

construction activities.

While the potential of inland waterways for transport was not within
the purview of this study, it should be noted as a point of interest for some of
the commuter population. It may additionally provide the opportunity for
transit at significantly lower energy intensity per passenger km travelled.
Inland waterway infrastructure may also be established at a lower cost than
the installation of railways. Even though comments were requested for land
transport improvements, the potential for sea transport through a Water
Taxi/Ferry System immediately followed Rail Infrastructure (and Vehicle
Age Limits, both at 10 entries) in frequency of mention by survey participants.
Particularly in respect to the feasibility of Lami-Suva trans-harbour travel and
Nausori-Suva travel along the Rewa River, this opportunity for multi-modal
commuter behavior is mentioned at greater length below under Chapter 7:

Ongoing Initiatives, Potential Solutions, and Future Applied Research.

The analysis of the quantitative data accrued from the self-response
survey respondents is accompanied by a qualitative approach to collecting
opinions from stakeholders in the land transport sector. During the Fiji
National Consultative Transport Forum in 2016, a Transport Stakeholder
Survey was circulated to all in attendance. Of those copies distributed, 23
responses were collected and returned. The results of which are detailed
below. Identifying data (Name, Age, Job Title, and Organization of
employment) were all collected prior to introducing a series of transport
sector questions and have been omitted from the selections below, hence the
question headings begin with Question 5. The stakeholders surveyed
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represent CROP agencies (SPC, USP) government (Civil Aviation Authority
of Fiji, Dept. of Meteorology, FBoS, Fiji Police Force, Lami Town Council,
MoE, Ministry of Forestry, MITT, MolT, Sigatoka Town Council), state-
Ltd.,

Investment Fiji, LTA, transport associations, and the private sector. Notable

owned enterprises (Airports Fiji Fiji Commerce Commission,
trends and responses indicative of considerations and recommendations

across the sector are included for each of these questions.

4.4 Transport Stakeholder Survey Questionnaire
Of the 23 responses, recommendations were as follows (elements with

positive contributions included in green, elements with negative connotations

included in red, and if no response is provided, the field will be left grey).

Q5. How best can Fiji save money in its land transport sector?

Recommendation

-
N
w
~
(3]
o
-
©
©

10 [ 11 |12 | 13 |14 |15 |16 [ 17 | 18 | 19 | 20

21

23

Total

Electric Vehicles

X | X X X | X X X X

Buses/Mass Tran
Travel

sit X X X X X X

Bicycle Travel

Biofuel

Fuel Quality
Improvements

Pedestrian Travel X X X

Research &
Development

Infrastructure
Improvements

ICT Integration &
Planning

Enforcement &
Regulation

Carpooling

Vehicle
Maintenance

Vehicle Quota

Vehicle Imports

Vehicle Financing X

Rail Travel

Taxation &
Legislation

Table 35: Opportunities for Land Transport Sector Saving (Transport Stakeholder Survey 2016)

Respondents may have noted more than one issue in their open
response, and the slight discrepancies in total numbers are due to the few
respondents who did not conform to a “single stakeholder, single response”
format. Through this system, weighted preferences are obtained on the items
of consideration for addressing various challenges for Fiji’s land transport
sector. From the savings recommendations above in Table 35, it is seen that
there is a significant perception of savings associated with electrification of
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vehicles. Biofuel, mass transit, and bicycles all garnered equal interest from
the stakeholders as measures for cost/emission savings in the land transport

sector, as well.

Q6. What impact could Active Transport modes (i.e. walking, cycling,
pedal-powered hybrids, mechanical drive trains, etc.) have on fitness and

health (and associated public & private costs) in Fiji?

Impact

112 |3 (4|5 (6|7 |8 |9 |[10]11 )12 |13 (14 [15 |16 |17 |18 |19 |20

Total

Improve Health
& Fitness

X | X [ X [ X X X [ X [ X X X X X X X X X X

20

Reduce
Fuel/Emissions

X X X

Reduce Pollution

Reduce
Congestion

Cost Savings

Reduce Auto
Use

Reduced O&M
on Infrastructure

Family friendly

Lack of
Infrastructure

Lack of
versatility

H B
[

Table 36: Active Transport Modes (Transport Stakeholder Survey 2016)

Unfortunately, the phrasing of this question may have catered for a
biased response, with nearly 87% of respondents acknowledging the
improvement in health and fitness active transport may have on the sector.
The leading nature of the question undermined the diversity of responses, but
recognition of pollution reduction was also noted by 17.4% of respondents,
as well as emission reductions and cost savings by 13% of the respondents.
The limiting factors pointed out by three of the stakeholders are also noted;
the lack of versatility underlies the need for active transport to be
supplemented by public transport. There is broad consensus, multi-modal
solutions inclusive, that active transport is needed to meet travel demands,

and will have benefits towards NCD reduction, outstripping even the clearly

demonstrated environmental benefits.
Q7. In Fiji, do you recognize a preference toward specific types of
transport in development planning & spending? (Why or why not, and what
types do you see prioritized over others?)
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Preference

21

22

23

Total

Biofuel — Natural
Resources

Private luxury cars
for wealthy

Public Transport
seen as poor mode

Airlines

Buses/bikes
needed

Support Public
Transport

Fuel Standard
Upgrades

Sustainable/Fuel
Efficient Vehicles

Rail Development

Maritime
development

Taxi Service

Fossil Fuel usage

Data Collection

No preference

Poor
Infrastructure
planning

Secondhand cars

|
H

Table 37: Fiji Transport Development Prioritization (Transport Stakeholder Survey 2016)

There was a clear distinction in negative and positive modal
preferences in the case of two trends which emerged amongst stakeholder
responses. Public transport garnered the most support (39.1%), while 30.4%
of respondents took a negative view of private car ownership, with specific
mentions of luxury vehicles for the wealthy arising as well. Policymakers
may want to take note of the value placed upon public transport and the
prevailing expectation that it will be a supported component of the land
transport system. In this instance, rail development was explicitly mentioned
in five separate cases. As infrastructural developments are prioritized and
scheduled, and national planning and budgeting are undertaken for mid-to-
long-term outlooks, rail rests on the horizon. The capital intensity relative to
the commuter population will need to be reconciled in future studies, and
routes will need to be assessed for negative impacts on the natural
environment, or otherwise repurposed from area already included in the
existing road network.
Q8.

current

What economic, social, and environmental forces do you identify as

market drivers for the Land Transport sector?
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# Market Drivers
1 Economic — It's the number of fines regulated that’s boosting the economic contributions of the sector.
Social — Public’s focus on procurement of modes of transport boost economy
Environmental — has very poor attention done by the sector
2 No Response
3 Unionisation | Traffic congestion (must discourage car use)
4 Shift of demographic population to urban centre. More reliance on vehicles as mode of transport
5 Cost & timeliness of transport. | Develop alternative road across from Nausori & Lami to Suva centre.
6 Business, Trading
7 No Response
8 1. Salary & wages - ability to purchase |2. Size of family determines size of vehicle | 3. Greater awareness of environment guides consumer choices on
type, size, and vehicle brand preference"
9 > Accessibility | > Infrastructure | > Safety | > Fares
10 1) Food commodities and building commodities | 2) Travelling to school and work
11 1. Economic: supply/(illegible)/fare/service/income-generation | 2. Social: Education, health, safety, society, culture |
3. Environment: Emission, pollution, health, (illegible)
12 > Banks pushing car loans | > Regulations - climate change & green growth framework | > Cost (e.g. - cheaper Prius = increase in Prius ownership)
13 (Illegible) are to be tougher laws on who to use road (i.e. on wheel or on feet.)
14 Need to stay alive and survive. If you move around then you will be able to achieve things that if you stay put nothing will come to you.
15 The main or most significant driver is the provisions provided in incentives, concessions and rebates policies by Government.
16 No Response
17 Social - access to markets for rural products
Economic - Ability to sustain the increasing investment on larger size vehicles for greater mobility of goods and services
Environmental - Need to abide by the Kyoto Protocol
18 Increased wealth and ability of debt access to middle-class, coupled to reduced import tariffs for cars, is increasing car ownership.
19 > Costs of vehicles (both secondhand and brand new). | > Infrastructure developments. | > Changing social environments/demographics
20 Economic - rise in personal income has increased no. of cars
- incentives for duty concessions of green vehicles has increased no. of vehicles & vehicle ownership
Social - owning a car is a symbol of rise in social status and well-being. People compare to those better cars hence the rise in vehicles
21 No Response
22 The need to reduce fossil fuel consumption and air pollution as well as managing traffic.
23 Double standard in laws and legislation.

Table 38: Fiji Transport Market Drivers (Transport Stakeholder Survey 2016)

Complete responses have been included above, as the details indicate
a lack of understanding around cause and effect across each different
dimension of the land transport sector. Highlighted in green are those
responses demonstrating rational responses directly addressing the question
above. From an economic perspective, scale and profile of the market
activities are mentioned alongside affordability. Socially, the role of
education, health, and family show as determining internal factors of land
transport choices, and conversely, location and ability of society to access
markets, particularly in rural areas, is pointed out as a system/external driver.
Environmentally, consumer awareness for better conservation demonstrates
recognition of individual responsibility in stewardship over impacts to the
environment by every consumer. Emissions, pollution, and the associated
health impacts are all mentioned, and the Kyoto Protocol garnered mention
(though the role of the UNFCCC is not raised more specifically.) In no
instance were the SDGs or NDCs explicitly mentioned. This may indicate a

need to further disseminate the details associated with both multilateral and
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national-level climate change and sustainable development commitments,

even within national government agencies.

Q9.  What incentives can you identify in Fiji’s current Land Transport
market to impact or improve cost and energy efficiency in public/individual

behaviour and purchases?

Incentives 112 |3 |4 |5 |6 |7 |8 |9 (10|11 |12 (13 |14 |15 |16 |17 |18 |19 |20 |21 | 22 | 23 | Total
Introduce X X X X X 5
sustainable fuels

Introduce X X X 3
sustainable

transport modes

Electric Vehicles X X X X 4
Biofuel Vehicles X X 2
Energy Efficient X X X 3
Vehicles

Public Transport X 1
Improved Euro X 1
Fuel Standards

Engine Size X 1
Individual X X X X 4
awareness &

Responsibility

Customer Service X X 2
Hybrid vehicles X 1
Sustainable X X X X 4
Energy/Transport

Infrastructure

Vehicle part X 1
standards

Service Facilities X 1
Railways X 1
Bicycles X 1
Urban Planning X 1
Battery Systems X 1
Deregistration & X X 2
Scrapping

Enforcement & X X X 3
Fines

Increase private X 1
vehicle tariffs

Table 39: Fiji Transport Incentive Targets (Transport Stakeholder Survey 2016)

Stakeholders were split over the focus on biofuel introduction or
electric vehicles at the time of reply — sustainable fuels were mentioned in a
general sense by five respondents, with biofuels garnering another two

specific mentions.

There was no specific mention of Liquefied Natural Gas (LNG) or
Liquefied Petroleum Gas (LPG), despite the various fuel-related concerns
raised. The four stakeholders orienting towards EVs were accompanied by

four others mentioning Sustainable Energy/Transport Infrastructure, with
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only one of the respondents overlapping in mention of both. Only six of the
stakeholders focused on a single topic, with around 74% of respondents
drawing linkages between different aspects of sustainably managing activities
and development in the land transport sector. Stakeholder engagement and
“lessons learned” surveys should routinely be included in transport sector
workshops, and be replicated at National Consultative Transport Forums to
determine how stakeholder perceptions have evolved and deepened over
time. It would be particularly useful to record, as the discussion has proceeded
in recent years, and with Fiji’s COP23 Presidency injecting a significant

amount of climate change terminology into the common lexicon.

Q10. To what degree do you believe equity in mobility access,
affordability, and capacity is being delivered across Fiji, and what may be

changed to improve land transport efficiency & attractiveness?

# Equity Drivers

1 Well, so much we wanna be always adopting or copying from abroad nations. Why not we adopt or develop those that will provide efficiency toward
the transport sector?

2 Encourage competition (e.g. - the Suva-Naboro corridor is only serviced by one company i.g. Shore Buses.)

3 Good (At times abuse of vehicles usage occurs because of laxity on enforcement).

4 Readily available with affordable parts.

5 None. Fix the roads and footpaths first.

6 No Response

7 Service by individuals

8 1. In general, | believe Fiji is doing comparably well with similar size of transport system.
2. Infrastructure limitations do limit access and affordability.
3. Construction of rural roads affect regularly and choice of routes by taxis and bus operations

9 To some extent. There is a lot of room for improvement.

10 > Create a level playing field for all (weights and rates)

11 1. Mobility: Mass-transport system (Railway) will resolve many issues, e.g. lateness, congestion, inconvenience, overcharged fares.
2. Affordability: Once operating after establishment, railway will be accessible & affordable to many greatest.
3. Capacity: The first rails from Korovou (Tailevu), Nausori, Lami/Suva should be the best for passengers/goods.

12 Not really addressed - | see increase in private car ownership due to cheap car loans & marketing by banks - yet that is only those who have the
cash/liquidity.
More ""green"" public transport that is cheap & frequent.

13 More consultation to be done and people to be aware the role of LTA and what service they there for. The general public have to be aware of their role
rather than to let them exist and not knowing their parts or role in the LTA.

14 Fiji is, we all know, is a Free Country, and everyone is free to make their own choice of Land Transportation, as long as you can afford.

15 There is fair equity and finance leverage in land transport efficiency.

16 No Response

17 There is a visible push to extend mobility to ‘Rural’ areas which is commendable
Improvement: Introduce deterrents during peak hour movement e.g. charge $$ for every say 5km of travel during peak hours.

18 There is no equity in transport and as far as | know equity is not the aim.

19 There is a lot that needs to be done in terms of making land transport infrastructure more accomodating to the disabled and other forms of transport
(land).

20 No Response

21 No Response

22 Fiji offers a good range of transport, still changes that can prevent from using private cars.
A lot to do for active mode of land transport in terms of infrastructure & safety.

23 It is satisfactory to the effort that we can achieve.

Table 40: Fiji Equity in Land Transport (Transport Stakeholder Survey 2016)
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The responses highlighted in yellow above, very simply state the role
of individual resources and capability as a factor in making personal transport
decisions. Those highlighted in green provide a counterpoint, recognizing
individual differentiation on access to transport is not providing an “even
playing field” for all citizens requiring transport services. Understanding of
the concept of social equity separate from the idea of financial equity is also
an important element to discuss with stakeholders and policymakers in future
workshops and dialogues. The prioritization of equity in transport access is
fundamental to long-term sustainability of the transport network, and by

extension, Fiji’s economy.

Q11. What 3 barriers to transport efficiency do you consider as the largest

(or most widespread) in Fiji?

Identified Efficiency Barriers

i. Road Designs

ii. Traffic lights controlled manually

iii. Review current legislation to address social, environmental, economical benefits in Fiji.

i. Corruption in LTA

ii. Inability for technology transfer - efficient vehicles to Fiji

iii. (No response)

i. Single traffic lanes

ii. Road humps/traffic lights-unsync

iii. Blind spots

i. Outdated buses

ii. Concentration of public transportation to urban centre

iii. Poor quality fuel

i. Poor roads - quality & where placed.

ii. Suva v Nadi, with many passing lanes. Lack of footpaths in urban residential areas.

iii. Import Euro 4 to combat pollution.

i. Equal opportunity/level playing field.

ii. Appropriate distribution to wealthy, average, and poor.

iii. High fuel cost.

i. (No response)

ii. (No response)

iii. (No response)

i. Roads/Infrastructure/Lack of Street Lights.

ii. Affordability Cost.

iii. Lack of Environmentally friendly Incentives to reward those supporting green transport (4. Lack of safe conduct * bad behavior drivers)

i. Lack of investment in the industry/lack of financial resources.

ii. Lack of coordination between private & public sector.

iii. Lack of realistic, practical, and Fiji specific frameworks.

10

i. Non recognition of manufacturer's specifications

ii. Minimal weighing facilities (need more)

iii. Business that encourage overloading but don't face penalties

11

i. Inappropriate mode of provision vis-a-vis the existing infrastructure, policy, procedure, weather, geography, vehicles, climate, and level of
economic/social/technological development

ii. Population distribution does not match with the mode of transportation.

iii. (No response)

12

i. Use of old vessels/vehicles

61




ii. Lack of information.

lii. Subsidisation of fuel-powered vessels

13

i. Train consumers on their (illegible).

ii. Conduct of drivers

iii. Providing transportation on busy hours

14

i. Congestion of road

ii. Insufficient road spaces

iii. Unfavourable road surfaces

15

i. Accessibility to transport

ii. Regulatory requirements

iii. Finance

16

i. Laws & regulations

ii. Leadership Gov't.

iii. Procedures & Processes

17

i. Lack of access to two lane road - infrastructure - poor planning (strategic directions)

ii. Driver behavior.

iii. Regulations - should address cases to limit importation of second hand vehicle as well as loading capacity of trucks (overloading > damages to
roads).

18

i. Limited possibilities for bus lanes in urban areas.

ii. As above for paths/cycle paths.

iii. Misjudged financial incentives in the transport sector.

19

i. Need for a quota on vehicles coming in/on Fiji's roads. Fiji does not have the needed infrastructure capacity for the large # of vehicles.

ii. Mindset of the public. Public is not open to trying newer forms of transport which may actually be more efficient and cheaper.

iii. (No response)

20

i. Huge number of imported private vehicles and inadequate road to cater for the increase leading to congestions.

ii. Poor roads and bridges as a result of heavy loads carried by heavy duty vehicles.

iii. (No response)

21

i. Non cooperation from dealers to Gov.t Agencies.

ii. Traffic Congestion

iii. Bad road conditions & accidents

22

i. road infrastructure

ii. safety

iii. Behaviour of drivers

23

i. Over crowded of vehicles

i (illegible)

iii. Consumption with (illegible)

Table 41: Fiji Land Transport Efficiency Barriers (Transport Stakeholder Survey 2016)

There was a large range of specific barriers mentioned by transport
stakeholders, particularly in relation to the lack of standards and quality
across road users, infrastructure, policymakers, and enforcement personnel.
A number of different market adjustments were recommended, largely
focusing on regulating the importation of secondhand vehicles, with one
stakeholder even recommending a quota to deal with the preponderance of
cars in the market. While the government has done nothing to explicitly limit
the importation of cars, the reinstatement of taxes on secondhand hybrids has
helped curb the influx of vehicles seen during the time this stakeholder survey
was completed. Requesting three examples from each stakeholder provided a
better insight of which participants draw connections between different
obstacles to sustainability. Some respondents readily demonstrate a nuanced

understanding of challenges Fiji currently faces. Others were evidently not
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accustomed to dealing with their day-to-day operations through the lens of

land transport considerations.

Q12. What 3 incentives would you recommend introducing to reduce both

costs and emissions in Fiji’s land transport sector?

Recommended Incentives

i. Biofuel vehicle

ii. Electric vehicle

iii. Viscon Technology

i. Electric vehicle & infrastructure import

ii. (No response)

lii. (No response)

i. cheaper low-sulfur fuel

iii. Lower tax

iii. (No response)

i. Invest in vehicles using green fuel.

ii. Better quality fuel.

iii. Subsidy on parts

i. Euro 4 subsidies

ii. Reduce overloading of trucks - ban large vehicles, subsidise replacements

lii. More efficient sea transport

i. Clean energy.

ii. Renewable reliant transportation.

lii. Diversification of transportation.

i. No Response

ii. No Response

lii. No Response

i. Use Taxation to reward new technology for advancing green transport, etc.

ii. Encourage car pools & use of walks for short trips

lii. Encourage use of bicycles but downside is creating parking areas (e.g. China) (4. Consider incentive for supporting people of disability)

i. Green industry tax to business that are producing low to zero emissions.

ii. Green award for each industry

iii. Provide financial supports to organisations.

10

i. Friendly new vehicle costs and duty rates.

ii. Friendly interest rates from banks.

lii. Get proper inspections done on 2nd hand vehicles before importing

11

i. Railway

ii. Non-fossil fuel vehicle

iii. Bicycles

12

i. Limit private car ownership by incentivising public transport.

ii. Provision of free parking & cheap buses in strategic locations (park & ride)

iii. (No response)

13

i. Vehicle owners to be more aware of how important their vehicles are

ii. More consultations are to be done through LTA and the general public.

iii. We have to look at some other new (illegible) or vehicles that can promote more efficiency.

14

i. Electric Trains

ii. Instead of m/v, buy a bicycle

iii. Train yourself to walk

15

i. Introduce green vehicles

ii. Reduce tax on this vehicle (green) imports

iii. Vigorous enforcement

16

i. Cycling law be reinstated & enforced

ii. More fuel efficient fuel tank

iii. (No response)

17

i. Limit importation of second-hand vehicle.

ii. Introduce a maximum age to new vehicle except if the owner demonstrates mechanical fitness of their vehicle.

iii. More incentives for "Green vehicle".

18

i. Cycle and walking lanes prioritised.
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ii. Priority bus routes.
iii. Government car fleet reduction.
19 i. Incentives to encourage cycling - probably like a bike sharing system for those who are keen to cycle but do not have the capital to buy a bike. They
are expensive here in Fiji. This also needs to go hand in hand with awareness.
ii. Reduce costs/free parking for carpoolers. Government department employees to be involved.
iii. (No response)
20 i. Strengthen enforcement of importation of Euro 4 and Euro 5 vehicles by providing tax incentives
ii. Duty concessions for importation of green vehicles such as electric powered vehicles.
iii. Tax incentives for private sector to establish electric charging stations.
21 i. Introduction of electric cars.
ii. More LPG cars and hybrid vehicles with less defects.
iii. Strengthen enforcement and counter measures to enable efficient, effective means of transportation so that stakeholders have to follow.
22 i. facilitate the introduction of more collective modes of transport that are clean (or reduce specfically fossil fuel consumption.)
ii. (No response)
iii. Strong safety & behaviour awareness campaigns & promotion of use of alternative active mode of transport.
23 i. Provide a better road condition
ii. Introduction of battery cars
iii. Enforce the transport law!
Table 42: Fiji Land Transport Incentive Recommendations (Transport Stakeholder Survey 2016)

The opportunity for stakeholders to present incentives led to some
creative suggestions. Many were distinctly financially-oriented; expressing
an interest in conferring tax incentives, concessions on fees, or preferential
rates on transport goods and/or services. Others were based around improving
standards and policies and some of the incentives were actually requests for
penalties, in some cases presented through better enforcement protocols. A
number of the stakeholders drew the connection between land transport
sustainability and SDG7: Affordable and Clean Energy (SLoCaT 2018). The

need for charging stations and renewable energy was also mentioned.

Q13. Which mode of Land Transport do you see as the most problematic

for other road users (and why?):

12 |13 | 14 | 15 | 16 | 17 18
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Identified Problems Total

Infrastructure Design

Enforcement &
Regulation

Taxi Operators

Minibus Operators

Old non-Euro 4 vehicles

Heavy Vehicles

Cane Trucks

Bus Operators

Private Cars

Congestion

Road Vehicles

LIRS S B ES R T PR T

lllegal Operators

Table 43: Fiji Land Transport Identified Problems (Transport Stakeholder Survey 2016)

It is immediately apparent from those transport stakeholders in
attendance, that the regulation and enforcement of appropriate activities by
taxi operators are twice as prevalently recognized as the next most visible

problem identified (the minibus operators). Following these two categories
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are bus operators, showing a broadly recognized need for increased training
and standards amongst PSV drivers. In terms of shared vocabulary, only the
first respondent did not adhere to the modal selection criteria embedded in
the question. In other instances, comprehension of the question has not been
uniformly reflected in the responses, but the terminology had recognition

amongst over 91% of the stakeholders.

Q14. Which mode of land transport do you see as the most advantageous

for other road users (and why?):

Identified Advantages | 1 |2 |3 |4 |5 |6 |7 [8 |9 [10 |11 |12 |13 |14 |15 |16 |17 |18 |19 |20 | 21 | 22 | 23 | Total
Minibuses X 1
Bicycles X X X 3
Buses X | X X | X X X X | X X X 10
Railway Development X X 2
Euro 4 Vehicles X X 2
Dependent on Task X 1
Private Cars X X - 2/-1
Taxis X 1
Public Transport X X 2
Motorcycles X X 2

Table 44: Fiji Land Transport Identified Advantages (Transport Stakeholder Survey 2016)

The most readily identified advantage recognized by transport
stakeholders was that of the bus system in Fiji. “Bus rapid transit (known as
BRT) has exploded in popularity since the 1970s when, in Curitiba, Brazil,
Mayor Jaime Lerner created a network of busses that ran in dedicated lanes
with passengers who paid their fares at train-like platforms. Today, more than
561,000 residents take bus rapid transit daily in Curitiba, 30 percent of the
city’s population” (Sadik-Khan & Solomonow 2016). This is a fraction of the
social and economic dependence on the bus system in Fiji, which has not
created any specific opportunity for the bus system to operate without
interruption from private car & taxi cab traffic flows. This is due partially to
infrastructure constraints about expansion of lanes, causing reduction in

average speed and deviation from scheduled timetables.

The information below posits two other data inquiries regarding
personal travel habits and distance values for each mode. As evidenced, not
all stakeholders followed the directions laid out in the instructions. Though it
was designed for stakeholders to reply in a ranking system, many either ticked

boxes or neglected to respond.
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Q15. Interms of time, please rate your personal travel habits (1 — most
used, 9 — least used):

__Private Car | __Taxi|_Bus|__Minibus|__Walking | _ Bicycle |
__Motorbike |__Other

Mode 1]12|3|4|5|6|7|[8|9]|10 |11 |12 (13 |14 (15 |16 |17 |18 |19 | 20 |21 | 22 | 23 | Total
Private Car X|1|1}j1(1]1 |1 (|1]1]|1 1 5 5 1 1 3 1 1 5 5 65
Taxi X |43 31219 2 3 1 9 3 2 2 5 2 1 115
Bus X122 2 21919 4 2 2 9 2 3 3 5 1 6 118
Minibus X 1319 41919 3 1 3 9 9 9 4 3 3 7 149
Walking X 5 3 51711 6 4 4 9 4 4 5 9 4 5 139
Bicycle 4 219 5 6 9 9 9 6 9 9 185
Motorbike 219 7 9 9 9 7 9 9 196
Other 2|4 1 8 9 8 6 9 182

Table 45: Fiji Land Transport Stakeholder Mode Usage (Transport Stakeholder Survey 2016)

While there were some fundamental misunderstandings by the

respondents around properly entering their land transport modal habits, by

counting all blanks as 9’s, and X’s by the first respondent as 1’s, the modes

with the lowest total score may be assumed under the rough discernable

parameters to represent the most popular mode of travel from the sample

group. Two of those who filled in “Other” as results qualified their answer;

in one case, it was a private car, and in the other, a shared vehicle.

Q16. Interms of distance, please order modes below in as follows (1 —

most used, 9 — least used):

__Private Car | _Taxi|__Bus|__Minibus|__Walking | _ Bicycle |

__Motorbike |__Other
Mode 1 (2 |3|4 (5|6 |7 |8|9|10 |11 |12 |13 |14 |15 |16 |17 (18 |19 |20 | 21 | 22 | 23 | Total
Private Car X|/2 (11111 ]|1]1]1 1 5 4 1 1 1 1 1 5 4 62
Taxi X |43 31319 4 2 2 9 2 1 3 2 5 2 118
Bus X |12 2 21219 2 1 3 9 4 3 8 3 5 1 112
Minibus X |38 4 9 3 1 1 9 5 9 9 4 3 3 144
Walking X 9 51911 5 3 5 9 3 8 5 5 5 145
Bicycle 7 919 6 6 9 6 9 9 6 9 193
Motorbike 919 7 9 7 9 9 7 9 201
Other 2 4 8 9 8 6 190

Table 46: Fiji Land Transport Stakeholders Distance Travelled by Mode (Transport Stakeholder Survey 2016)

One data point emphatically elicited through these modal queries,
particularly in conjunction with the self-administered commuter
questionnaire results, is a general disinterest in motorbikes in the Fijian
market. In both instances above, motorbikes are even less popular than
“other” non-standard modes of transport. On the opposite end of the

spectrum, private cars have revealed themselves to be utilized twice as
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frequently by respondents than any other mode listed. Despite the various
suggestions of other modes at the national planning level, at an individual
level, most respondents (over 65%) reveal themselves to be most reliant upon
automobiles for their land transport needs. As the sample size for this survey
is small, and questions 15 and 16 poorly understood, very limited information

can be inferred from these final responses.

4.5 Summary of Transport Stakeholder Survey Results
Given the breadth of responses received, highlighting the main

findings requires looking at the perceptions and statements most frequently
and consistently made by respondents. At the individual commuter level,
while respondents acknowledge both the improved quality of roads and
ability to travel within Fiji, the state of congestion is recognized
overwhelmingly as worsening, which corresponds clearly with the increase
in registered vehicles relative to the kilometers of sealed roadways available
for those vehicles to travel. While potential remediation of congestion issues
is discussed at greater length below, the respondents to the questionnaire
indicate the peak congestion point for inbound commuter departures occurs
at 7:30am, while the outbound departure time peaks at 5:00pm. The profile
generated by survey respondents could be supplemented and substantiated by
LTA’s traffic camera data in the future, and independent counts could be
generated on a site-by-site basis to update and refine times beyond commuter
perceptions and confirm or refute the peak congestion times thus far
identified.

This focus on perceptions around commuter behavior by respondents
extends to the 252 responses noting bad driving as the most dangerous threat
on Fiji roads (Figure 2). This constitutes over 26% of the 956 responses
provided to this question, with potholes the next most mentioned threat, noted
in 17% of responses. However, respondents’ desire for both better road
conditions and the need to alleviate congestion/traffic in the subsequent
inquiry (see Figure 3) were within the 5% margin of error of each other, with
203 requests for the former, and 198 for the latter. This significant interest in
alleviating congestion and the perception by Fiji road users of their land

transport issues arising primarily due to the number of other road users, is
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reflected in the broad utilization by land transport users of the bus industry
(Table 2: Unimodal Commuters). However, from the standpoint of regulators
and transport sector professionals, it was not private cars and their associated
congestion that cause the most problems in the sector, but taxi operators. This
specific perception may be a result of sampling from amidst regulators and

merits further inquiry in future studies.

There is also a need for additional research of the market thresholds
and willingness to pay for various aspects of land transport activities by
different segments of the Fijian population. As identified above, if loan values
specifically used for transport financing could be obtained from commercial
lenders, it would assist identifying to what degree individuals are spending
beyond their desired budget for daily transport services. Table 29 shows that
nearly 70% of the respondents would prefer to spend less than FI$50 per week
on transport (FJ$2,600 per annum), but currently under 65% believe
themselves to be spending under this threshold.

As a point of comparison, nearly 58% of respondents would be willing
to spend up to FJ$20,000 on purchase of a vehicle (see Table 28.) In expecting
to pay less than FJ$50 per month on transport costs, the levelized cost of a
FJ$20,000 at $2,600 per annum would require at least 7.69 years of use, not
factoring in recurring operational costs, such as maintenance & repair, fuel,
and registration fees, which could double the required lifespan of the vehicle
post-purchase to over 15 years to achieve a levelized cost per week under
FJ$50. Given the FJ$20,000 price point and the import statistics summarized
in the quarterly vehicle landing costs (see Table 53), it is likely any vehicles
purchased under this threshold would be pre-owned upon arrival, and
therefore may not have a 15-year lifespan remaining. This would result in
individual commuters exceeding their desired transport budgets and spending
in excess of the returns derived from their transport access.

However, as bicycle market price preferences (see Table 23) were
also collected, over 91% of respondents were accommodated under the
FJ$2,000 price threshold. Even spending an additional 5% on maintenance
per annum, a FJ$2,000 bicycle would allow any urban commuter to spend

less than FJ$50 per week on day-to-day travel. Over 79% of respondents
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reported preferring to spend less than $750 on a bicycle, which would result
in levelized weekly costs under FJ$14.50 if selected as the primary mode of
transport while still being able to maintain average inbound commuter speeds
of 15.12kmph and outbound commuter speeds of 13.42kmph.

This may be appropriate for consideration by the nearly 57% of the
population whom others do not rely upon for transport. For those respondents
with others reliant upon them for transport services and support (see Table
26), there is strong respondent support for a robust public bus system (Table
45). The public trends revealed in the responses (see Table 29) and the LTA
motor vehicle population registrations substantiate (see Table 52) shows
31.7% of respondents preferring private vehicle ownership. With 31.4% of
respondents indicating a preference for buses, the margin of error leaves their

preference by the public roughly equitable.

Along current trends, the dominant mode share (bus) has been
diminishing relative to private car registration (and the associated ownership,
insurance, and congestion figures). As indicated in A Green Growth
Framework for Fiji, one of the key challenges for the nation’s transport sector
is that, “(t)here is a need to shift towards public transportation and-non
motorised land transport, due to the significant increase in number of vehicles
on Fiji’s roads” (MoSPNDS 2014). In regard to the mode share of non-
motorized land transport, the opportunity for decoupling carbon emissions
from economic productivity will be most effectively achieved through
moving from under 1% mode share through bicycling towards the ceiling of
57%.

While climate change resilience and sustainable transportation are a
focus in A Green Growth Framework, the other socio-economic benefits such
as healthcare cost savings are not fully incorporated, (see National
Healthcare Cost Summary below). The opportunity for curbing the most
damaging elements of currently increasing costs associated with private
vehicle transport can be largely ameliorated by supporting the maintenance
of the bus network and increasing decarbonization through both re-fleeting

with zero-emission buses and migrating individual vehicle users to bicycles.
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4.6 Chapter Summary
The findings of both the public self-response survey and the

stakeholder questionnaire indicate a recognition by all parties of both
behavioral and structural challenges facing the land transport sector. While a
range of complaints around the quality of Fiji’s land transport network were
recorded, the majority of respondents believe both the quality of Fiji’s roads
and ability to travel within the country have improved since the inception of
the Fiji Roads Authority. However, an overwhelming majority acknowledged
worsening congestion, the cause of which is explored in the sections on
National Vehicle Registration Records and Private Vehicle Operators. Given
the identification of distances travelled and modes employed by the general
public, the existing potential for modal shift toward active transport and
public transportation has been clarified, and Prospective Land Transport
Activities for Applied Research introduces opportunities which may be

explored in future policy and market

Recognition of the continued relevance of public transport and the
need to support the bus industry was clear to respondent transport
stakeholders. The shift towards sustainable fuels and electric vehicles was
emphasized, but the means by which the shift toward EV would result in cost
savings, as expected by the transport stakeholders, has to be properly
explored and quantified. As the minimum range of transport cost estimates
professed by the public survey respondents fall in line with the
macroeconomic figures released by government, the opportunity for policy
and market interventions to improve both environmental and socio-economic
performance of the land transport sector is abundantly clear. The perceptions
and behaviors reported through the survey process serve to refine the picture
of land transport realities in Fiji, and may aid in effective planning by those

relevant actors introduced in Chapter 5.
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CHAPTER FIVE: TOWARDS ACTOR THEORY, AN ANNOTATED
DATABASE.

Actor theory (see Barreteau et al. 2010 for a broad discussion), is a tool
widely used in social science research for understanding how different actors
and stakeholders interact and react according to their vested interests. In the
context of participatory research for the health sector, actor theory has been
described as implying, “thatactorsinvolved in research interact with
the research process and translate it into their own interests and practices.
Therefore, interested and concerned actors engage with the research question
according to their own individual frameworks, social positions and strategies”
(Mantoura & Potvin 2012).

The three primary drivers to a Theory of Change for Fiji’s land transport
transition to a decarbonization pathway are considered imported fuel
dependency, sustainable development and response to the climate crisis as
discussed in Chapter 2 above. Such a transition will require the active
participation of all actors, anything less than a whole of sector/whole of
industry approach is needed is unlikely to deliver change at the rate or scale
required to meet Fiji’s high ambition domestic targets as identified in the
LEDS 2018. It is inevitable that this will mean a major shift in the current
Business as Usual scenario with far reaching implications for all stakeholders,
be they service providers, commuters, regulators or any of the myriad of
secondary industry actors, in particular the finance and insurance sector at
micro and macro levels given that fuel taxes and car import licences are the

two largest sources of Fiji’s government revenue.

Fiji’s land transport sector comprises a wide range of actors and
stakeholders with regular overlapping and sometimes poorly defined
relationships. Navigating this landscape can be a confusing and bewildering
task for any researcher, especially those fresh to Fiji and the Pacific.
Undertaking this study entailed extensive and repeated contact with most
actors within the sector, initially regulators and then increasingly the private
sector. The annotated database of current actors provided below is an

important secondary research output from this inquiry and this chapter
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provides benefit of the verstehen® gained through this research process to
assist future researchers. A full Actor Theory evaluation is beyond the scope

of this paper but would make a valuable research objective for future research.

To provide an overview of the land transport sector, the majority of
transport-related matters in Fiji fall under the auspices of the Ministry of
Infrastructure & Transport (MolT), which is the Ministry providing oversight
to state-run agencies such as the Fiji Roads Authority, Land Transport
Authority, Fiji Electricity Authority, and Water Authority of Fiji. However,
there are other Ministries and stakeholder organizations with a vested interest
in the development and/or operation and use of transport services and

facilities.

A breakdown is provided below of institutional and organizational
participants who comprise the bulk of the land transport sector’s active
stakeholders and provide the majority of input into ongoing development of
policy, regulation, and market activities. The chapter considers first the
governance actors and then the known private sector, financing institutions,

regional, international and NGOs stakeholders.

5.1 Governance
MolIT is mandated for development of the legislative and policy
portfolio of land transport-related activities in Fiji. MolIT is charged with

developing sensible policies toward fulfilling the Ministry’s vision of:

“achieving higher economic growth and prosperity for Fiji through
better sound advices [sic] and service delivery in quality sustainable
infrastructures, safe dynamic transport systems, safe clean water,
affordable  energy sources , advanced meteorological and
hydrological products,” (MolT 2015).

6 Verstehen (literally: "to understand”) has been long used in social science methodological
frameworks to describe empathic understanding of human behaviour and was widely
discussed by Habermas and Weber, amongst others. For a broader discussion, in particular,
see Mills, et al (2010, p963-965).
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MolT necessarily involves other national ministries in the decision-
making process and presentation of material to Cabinet before Parliamentary
review. These include the Ministry of Economy, which supports MolT most
notably through its Budget Division, Financial and Asset Management
Division, Strategic Planning Office, and collaboration with the Bureau of
Statistics to continually update national data on the transport sector (MoE
2012), as well as the Ministry of Education, which participates in the MolT
Transport Working Group for the land transport sector to assist in
coordinating the operational hours of schools and the requisite transit to and

from school premises.

The Council of Regional Organisations in the Pacific (CROP)
agencies, provide guidance and expertise on certain elements of Land
Transport Sector operations, such as infrastructure planning, trade
facilitation,  socio-economic  human  development, environmental
safeguarding, technical capacity, and professional skill development.
Included are the Pacific Islands Forum Secretariat (PIFS), Secretariat of the
Pacific Community (SPC), the Secretariat of the Pacific Regional
Environment Programme (SPREP), and the University of the South Pacific
(USP), which are all meant to provide additional levels of oversight toward
not just activities in Fiji, but all Pacific Island Country members (PIFS 2018).
The Land Transport sector-related activities of each are covered in greater
detail below under Regional Organizations. However, there is no coordinated
mechanism between CROP organizations to address land transport issues at

this point in time.

Two primary authorities dictate the state of land transport and related
infrastructure and the way that infrastructure is used: the Fiji Roads Authority
(FRA) and the Land Transport Authority (LTA).

a) Fiji Roads Authority — FRA is responsible for the development,
maintenance, and repair of roads, bridges, and jetties within the national
road network. Since FRA was established in 2013, it has risen in operating
cost to become the largest single consumer of the capital expenditure line
within the National Budget, with its budget resting at FJ$527.5m for the
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2017-2018 fiscal year, 4.8% of the nominal GDP of nearly FJ$11.0b and
over 12.1% of planned annual expenditures of FJ$4.35b (Government of
Fiji 2017).

investment and infrastructure commitments under the purview of FRA in

Table 47 below provides a brief summary of capital

the other fiscal years since its inception, preceding the 2017-2018 budget.
The 32.3% reduction in the total length of roadways noted in table 47
below represents findings from a comprehensive survey undertaken in
2015 by FRA which determined only 4,200km of roads under the former
Department of National Roads management were measured accurately
(FRA 2016) The revaluation of assets between 2014 and 2015 reflects an
updated exercise completed before January 1%, 2016 (FRA 2016), as well

as renewal activities undertaken.

Roads, Bridges and Jetties

Roads ) ) Planned investment
Bridges Jetties Road network )
Year Sealed to improve road
# # asset value (FI$)
(km) Unsealed (km) | Total (km) network (FJ$)
2016 1,707 5,818 7,525 1,251 47 7 billion 615 million
2015 1,483 9,632 11,115 936 47 6 billion 658 million
2014 1,483 9,632 11,115 936 47 4.6 billion 476 million
2013 1,483 9,632 11,115 936 15 4.4 billion 428.4 million
Table 47: Fiji Roads Authority investment expenditures (FRA, 2013 — 2016)
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b) Land Transport Authority — LTA holds responsibility for land vehicle
standards, managing motor vehicle registration, licensing, permitting, and
policy development, regulation, and enforcement of the legislation
pertaining to all modes of road use. The LTA “core functions’ are:

o Establishment standards for registration and licensing of vehicles
and drivers

o Develop and implement effective and efficient enforcement
strategies consistent with road safety and protection of the
environment.

o Develop traffic management strategies in conjunction with
relevant authorities

0 Develop and improve customer service levels in all areas of
operations

o Ensure equitable and affordable fare schedule for all Public
Service Vehicles” (LTA 2015).

As indicated in Table 48 below, as of the last published Annual Report
for 2012, the economic scale of LTA operations (Operating expenses +
Property, Plant, and Equipment Costs) is a fraction of FRA, but the revenue
generation from fees and fines and Road User Levy (collected during annual
vehicle registration) is indicative of direct contributions from motor vehicle
users towards the costs associated with regulating and enforcing legislation

of the land transport sector.

Five — year Financial Summary Selected Data

‘ 2008 2009 2010 2011 2012
Operating Results (in FI$)
Revenue — Fees and Fines $18,641,616 | $17,047,619 | $20,713,150 | $22,287,004 | $22,765,301
Revenue — Road User Levy (No data) (No Data) $8,202,829 | $8,768,062 | $8,856,869
Operating Expenses $12,223,644 | $10,500,862 | $8,598,226 $9,551,876 | $11,338,485
Property, Plant and $9,803,955 | $10,090,441 | $9,255,146 $9,660,300 | $10,897,565
Equipment Costs
Net Assets $11,022,480 | $11,607,299 | $11,315,560 | $10,396,843 | $9,253,121

Table 48: LTA Revenues & Expenses (LTA 2013)

Other agencies also have a demonstrable impact on the economics and
governance of the land transport market in Fiji. The agencies, their specific

mandates and operational purviews are summarized below;
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c)

d)

e)

Energy Fiji Limited — Energy Fiji Limited, previously known as the Fiji
Electricity Authority, currently serves a largely separate role in relation
to land transport activities throughout Fiji, as the electrification of the land
transport sector is in nascent stages. This current position is due to change
rapidly, as the agency currently holds an instrumental role in facilitating
the development of electric vehicle infrastructure nationwide under the
recently announced Fiji LEDS where land transport is expected to
shoulder a quickly increasing emission reduction burden (MoE 2018).
The impacts for EFL are significant and compound, including:
establishing and enforcing standards, removing barriers to participation
in power generation, distribution and sale, and addressing regulation of a
diversified transport market which is set to increase electricity

consumption in coming years from 2018 to 2050 as outlined in the LEDS.

Fiji Competition & Consumer Commission — FCCC, formerly known
as the Commerce Commission (Aguilar 2017), holds a crucial role as a
third-party market regulator. FCCC is an independent body, under which
any Ministry may declare its constituent industries as regulated
(Government of Fiji 2010). Thresholds for prices of commodities,
including fuel and utilities, fall under FCCC oversight. Unlike the
statutory authorities listed above and below, FCCC does not fall under the
purview of MolT. While there are similar regulators in some of the other
nations of Oceania, the mandate of FCCC is particularly broad in scope,
and the regulator may be readily engaged to address issues of industrial

competition and anti-trust enforcement.

Water Authority of Fiji — The WAF is responsible for managing the
reticulated water network, water supply reserves, and water pumping
stations throughout the country. Though customarily unseen as part of the
land transport infrastructure, the reticulated water supply and waste water
transmission pipes must be considered, as they are often interlaid beneath
or adjacent to road infrastructure, and costs associated with their
maintenance and repair impact both the infrastructure of the road network

and subsequently impact the associated traffic flows.
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5.2 Private Sector

To create a complete picture of the private sector involvement in land
transport activities, a more complex and diverse body of actors must be
represented than in the instance of public sector entities, as there are an
increasing number of businesses involved in providing land transport services
through the variety of modes legally allowed to operate on Fiji roads. At this

time, it involves the following bodies;

new car dealerships with brand service/distribution licenses from
manufacturers;

used car dealerships importing from overseas resellers and through
local buy-backs;

individual resellers of vehicles already in the local market;

Carrier and freight trucks,

Freight forwarding and logistics companies (both domestic and
international);

bus operators;

taxi fleet & individual taxi operators;

minibus operators;

hired car/rental agencies;

tourism companies providing chartered transport for guests;

Fiji Sugar Corporation (a State-Owned Enterprise which manages the
narrow-gauge rail network intersecting with the road network);
repair & maintenance garages; and,

retail shops selling auto parts, bicycles, and sporting goods alongside

other items.

A selection of privately owned, foreign-based firms have been sub-
contracted by the Government and Statutory Agencies to conduct planning,
site assessments, engineering works, and research on behalf of the Land

Transport Sector. In recent years, these have included;

Fulton Hogan Hi-ways, a New Zealand-based surveying and
engineering company;
BECA, a New Zealand-based consulting firm;
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China Railway First Group, a Chinese-based construction company;
Fletcher Construction, a New Zealand-based construction company;
Higgins Group, a New Zealand-based construction company;

MWH, a New Zealand-based consulting firm;

Naim Holdings Berhad, a Malaysian civil engineering and
infrastructure company; and,

Predict Consulting, an Australian-based consulting firm;

This list summarizes the largest construction and consulting firms but
is not exhaustive. There are likely other divisional contracts held between
the public and private sector beyond the range of inquiry made and the scope
of the divisional infrastructure reports published in FRA’s corporate plan
(FRA 20186).

A range of financial institutions provide capital for infrastructure
costs, financing for modal travel options, and tertiary services such as
insurance. Given the role financial policy and the market environment have
upon the composition of the national land transport profile, it is crucial to
examine the role financial institutions play in both individual/household
consumer behaviors, as well as profit-driven logistical decisions of
commercial business operations. Examining the historic contributions made
by financial institutions towards developing the current land transport
infrastructure and the ways in which they have facilitated existing land
transport behavior patterns across Fiji aids in understanding the current
situation and state of finances across the sector. Included below are numerous
development and commercial financing bodies alongside brief profiles on

their capital commitments and associated roles within the Fijian economy:

5.2.i. Development Financing Institutions
a) Asian Development Bank - Figure 6 shows a proportional
visualization of ADB support for the Fijian economy. As evidenced
below, the transport sector support is the largest component of the
financial commitment provided by ADB, largely for capital

development and improvements to the road network under the
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b)

Transport Infrastructure Investment Sector Project (ADB 2017), and

the Transport Sector Planning and Management Project (ADB 2013).

ADB Projects: Fiji

Cumulative as of 31 December 2017

Total $576.60 M
112 projects

Transport §247'.43 M
29 projects
Water and Other Urban 5148.34 M
Infrastructure and Senvices 12 projects
Agriculture, Matural

Resources, and Rural §§009 M
Development 26 projects
Public Sector Management 553'2_3 M
18 projects

Energy || $40.08 M

10 projects

Finance $21.36 M

15 projects

$0.70 M

Multisector h
1 project

$0.38 M

Industry and Trade b
1 project

Figure 6: Sectoral commitments of ADB project assistance in Fiji since 1970 (ADB 2018)

Fiji Development Bank — The FDB, is “an autonomous statutory
body, the operations of which are controlled by a Board of directors
appointed by the Minister of Economy” (FDB 2018), and it submits
its annual report to Parliament. While FDB is not included in the
national budget, as it generates net revenue and has financial flows
separate from public sector expenditures, its lending volume accounts
for 3.4% of the total Fijian economy, and as Table 49 below indicates,
transport, communications, and storage sector lending make up
8.49% of the gross loan value of the Bank, or 0.29% of nominal GDP.
It is noted that the transport-related infrastructure projects under other
loan classifications (such as access roads under Mining & Quarrying
projects, parking facilities under Wholesale, Retail, Hotel &
Restaurants or Real Estate, etc.) are not disaggregated, so proximal
spending on land transport may be in excess of the FJ$31.89m

reported below. Financial products which pertain directly to the Land
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Transport sector include; Farm Vehicles, Machinery, Implements &

Equipment Loans, lending under Transport — Freight Purposes

(which covers maritime and aviation loans, as well as land-based

freight), lending for Purchase of New Vehicles, Plant and Equipment,

as well as the land-transport bounded lending products including Bus
Loans, Minibus Loans, and Taxi Loans (FBD 2019).

Lending Activities During The Year
Sector/RBF Major

Focus

Agriculture

Electricity, Gas & Water

Manufacturing

Mining and Quarrying

Professional & Business Services
Transport, Communication & Storage
Wholesale, Retail, Hotel & Restaurants
Mining & Quarrying

Non-Focus

Building & Construction

Non- Bank Financial Institutions
Others

Private Individuals

Professional & Business Services
Public Enterprises

Real Estate

Wholesale, Retail, Hotels & Restaurants
Total

No.
3,644
2,409

17

41

82
679
410

964

128
707
0
1
70
13
4,608

Portfolio
Value % by No.
158,706,194 79.08%
72,744,282 52.28%
19,759,032 0.37%
20,935,888 0.89%
557,715 0.13%
2,275,335 1.78%
31,897,898 14.74%
10,536,044 8.90%
216,806,495 20.92%
54,809,429 0.95%
2,047,527 0.02%
5,027,950 2.78%
20,912,321 15.34%
0 0.00%
16,680,611 0.02%
70,397,894 1.52%
46,930,763 0.28%
375,612,690

Table 49: Fiji Development Bank Gross Loan Value, 2016 (FDB 2017)

% by Value
42.26%
19.37%
5.26%
5.58%
0.15%
0.61%
8.49%
2.81%

57.74%
14.60%
0.55%
1.34%
5.57%
0.00%
4.44%
18.75%
12.60%

¢) World Bank — A FJ$97.59m’ commitment has already been made by

the World Bank toward the Transport Infrastructure Investment

Project, jointly supported by ADB and the Fiji Government (World

Bank 2015). This project marked the start of increased activity and
financing by the World Bank. Another FJ$109.21m followed in 2016

to address developments required Post-Cyclone Winston and

2. TForall figures reported in United States Dollars, an exchange rate of F1$1:US$0.512323
will be used based upon a 10-year average (OzForex, 2019)
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Projects

telecommunications connectivity, with FJ$29.28m more in 2018 for
fiscal policy reform in the interest of climate change resilience (World
Bank 2018). While Land Transport resourcing currently makes up
41.3% of the World Bank portfolio in Fiji, Figure 7 below illustrates
the timeline and scale of investments since World Bank initially began
financing projects in Fiji in 1971, which has included four additional
road & highway-designated projects from 1971 through 1992
budgeted at FJ$106.18m. The conspicuous absence of project
financing during the 1992-2011 period has not been clarified by the
World Bank in any contemporary documents available in the public

World Bank archives.

I

1977 1983 1989 1995 2001 2007 2013 2019
Fiscal Year

Figure 7: Overview of World Bank Historical Operations in Fiji (World Bank 2018) *Commitments in US$

millions

5.2.ii Commercial Financing Institutions
The Reserve Bank of Fiji (RBF) serves as the state financial regulator

of Commercial Financing Institutions, and provides a variety of sectoral
assessments on the annual growth and activities encompassed within the
Fijian economy. For additional details, see Insurance Costs (Coverage &
Claims) below. RBF tracks the macroeconomic performance of the Fijian
economy, which encompasses the activities of FDB as well as lending
through the commercial banking sector and other financial flows, as shown
in Table 50 below. While the RBF does not disaggregate transport
expenditures at the macro-level, the distinction under private individual
loans, totaling FJ$1.8b, denote 7.4% from transport (RBF 2017), which
would equate to FJ$133.2m, or 1.2% of nominal GDP, being borrowed for
individual transport expenditures. While the profile of this transport-related
lending is not further disaggregated, when juxtaposed with the total vehicle
landing costs for the same 30 June 2016-2017 period (FJ$579.9m) for a total
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of 13,051 vehicles, the lending attributed to private individuals for transport
purposes may have financed up to 23% of the total cost of imported vehicles.
This contribution may be lower than 23% if the private individual lending for
transport involved financing debts for vehicles already in-country under local
ownership, as well as purchases made outside the land transport sector (such

as boats and outboard motors).

2013r 2014r 2015r Jun Dec
2016r 2016

Regulated Financial Entities
Commercial Banks 6,222 7,281 8,688 8,724 8,990
Credit Institutions 546 252 335 387 443
Insurance Companies 1,307 1,347 1,451 1,540 1,569
FNPF 4,521 4,846 5,244 5,236 5,496
Insurance Brokers 62 56 55 48 49
Capital Markets® 147 179 210 228 236
Total 12,805 13,961 15,983 16,163 16,783

Non Regulated Financial Entities

MNon-Bank Financial

Institutions (NBFls)? 648 b2z BS54 BB bb4
Total 648 622 654 662 664
Total Financial System? 13,453 14,583 16,637 16,825 17,447

'Includes FDB, Housing Authority, and AMB (from 2010).

2 Excludes RBF. From July 2017 Annual Report, table includes Capital market assets.

¥ Includes Unit Trusts, SPSE, and Stock Brokers.

Table 50: Fiji Financial System Gross Assets 2013-first 6 months 2017 (RBF 2017)

Beyond the sovereign loans and financial support provided at the
public sector level by ADB and World Bank, and the development financing
offered by FDB, the commercial banking system is largely responsible for
issuing most of the personal and business loans to the Fijian public. This
system includes personal unsecured loans, motor vehicle lending, insurance,
and financing of businesses which all may encompass expenditures
associated with the land transport sector. While the specific lending profiles
for each of the financial institutions below may not be disaggregated in
publicly available reports, therefore not allowing the identification of sector-
specific capital volumes and flow, published Disclosure Statements are
submitted annually to RBF by the following institutions for the purposes of

oversight under the established Regulatory Framework for Fiji’s financial
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sector (RBF 2018), and these statements provide a general picture of the

contributions each makes towards the composition of the overall Fijian

economy.

Commercial Banks

a)

b)

d)

Australia and New Zealand Banking Group (ANZ) — Headquartered
in Australia, as of 2017, ANZ’s Fiji-based branch reports total assets of
FJ$3.07b and net profits of FJ$69.13m, recognizing the asset balance is
inclusive of FJ$2.09b in loans comprising over 68.4% of the value (RBF
2017). ANZ does not provide specific financial products catered towards
motor vehicle loans, but encompasses vehicle purchases under criteria for
secured loans, ranging from FJ$1,000 to FJ$ 47,000 and unsecured
personal loans, ranging from FJ$1,000 to FJ$15,000 (ANZ 2018).

Bank of Baroda — Headquartered in India, the Fiji Operations report total
assets of FJ$741.46m in 2017, with net profits amounting to over
FJ$8.88m, and FJ$325.65m in loans accounting for 43.9% of the asset
balance (RBF 2017). The Bank of Baroda provides specific loan services
for motor vehicle purchases, ranging from a maximum borrowing limit of
FJ$80,000 with a 15% down payment in a 72-month payback period for
new cars to capping at FJ$30,000, with 25% deposit, over 40 months for

second-hand vehicles under five years old (Bank of Baroda 2018).

Bank South Pacific (BSP) — Headquartered in Papua New Guinea, 2017
disclosures show BSP’s Fiji Branch reporting net profits of FJ$38.71m
against a total asset value of FJ$2.22b, of which 71.9% (FJ$1.60b) is
comprised of loans (RBF 2018). BSP provides specific loan services for
motor vehicle purchases, with no listed minimum or maximum borrowing
limit listed, ranging from 10% down payments for up to 60-month
repayment periods on new vehicles to 20%-30% down payments for up

to 48-month repayment periods on cars up to 10 years old (BSP 2018).

BRED Bank — A Fiji branch of French-based BRED Banque Populaire,
BRED reported net profits of FJ$626,000 in 2017, calculating total assets
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f)

valued at FJ$448.84m, of which loans comprised nearly 73.7%
(FJ$330.59m) for the fiscal year (RBF 2018). BRED provides specific
loan services for motor vehicle purchases, which include three fee tiers
(under FJ$20,000, FJ$20,000 - FJ$50,000, and over FJ$50,001),
requiring a 10% deposit on new vehicles for up to 84-month repayment
terms, 15% deposit on unregistered secondhand vehicles for up to 60
months, and 20%-35% deposit on used vehicles up to 10 years old for
repayment in under 36 months, with SUN Insurance providing vehicle
coverage in partnership with BRED bank loan services (BRED 2018.)

Home Finance Company (HFC) — A Fijian-based bank under the
ownership of the Fiji National Provident Fund, with reported net profits
of FJ$7.70m and total assets of FJ$827.25m, of which loans comprise
73.1% at FJ$604.79m (RBF 2017). HFC does not provide specific
financial products catered towards motor vehicle loans, but encompasses
vehicle purchases under criteria for personal loans, ranging from
FJ$1,000 to FJ$50,000 at 12% interest per annum (HFC 2018), and
unsecured personal loans, ranging from FJ$1,000 to FJ$10,000 at 18%
interest per annum (HFC 2018). However, HFC provides motor vehicle
insurance coverage, detailed further in Insurance Costs (Coverage &

Claims) below.

Westpac Banking Corporation — Headquartered in Australia, the Fiji
branch reported total assets of nearly FJ$2.28b in 2017, of which 74.3%
(FJ$1.69b) were loans, yielding net profits of FJ$43.58m (RBF 2017).
Westpac does not provide specific financial products catered towards
motor vehicle loans. Vehicle purchases meet the criteria for personal
loans, though does not specify the maximum values and nominal interest
rates per annum for unsecured and secured personal loans beyond

denoting there is variance in rates (Westpac 2018).
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As the RBF details in Table 50 above summarize®, approximately
FJ$9.5b in assets are currently under oversight of these six institutions. On
average, the composition of these assets is 67.6% based in outstanding loan
values (FJ$6.42b). If the 8.49% in Transport, Communication, and Storage
sectoral spending reported by FDB was reflected across the commercial
banking loan portfolio, it would result in an estimated value of around
FJ$545m in additional investment. If the 13,051 vehicles brought in during
the Q2 2016-Q2 2017 period reflected the entirety of this loan portfolio, the
average value per vehicle would be FJ$41,759.25, which is only FJ$1,551.33
lower than the FJ$43,310.58 average for the same period derived from the
values in Table 53, Quarterly Vehicle Landing Costs Statistics, Q3 2016 — Q1
2019. However, the FDB figures are not disaggregated to attribute value
specifically to land transport investment, so this figure represents a theoretical
average lending value per vehicle. The market reality may fall short of this
figure, particularly in consideration of the vehicle purchases made without
lending requirements through other financial arrangements, and the
aforementioned consideration of lending for purposes outside the land
transport sector. The indicated scope of associated costs attributable to land
transport investment is explored further in Insurance Costs (Coverage &
Claims) below.

Credit Institutions

The following three businesses are licensed institutions under the RBF to

provide a variety of commercial and personal lending services in Fiji:

a) Credit Corporation (Fiji) Limited — CCL is headquartered in Papua
New Guinea, with the Fiji branch reporting total assets of FJ$167.33m in
2017, of which loans comprise 78.3% (FJ$131.08m), yielding net profits
of FJ$8.32m (RBF 2018). CCL engages in commercial fleet financing for
businesses, as well as personal loans for new and used motor vehicles, as

well as providing pre-financed equipment and vehicles for purchase,

3. 8the individual disclosure sum total of FJ$9.59b varies from the RBF summary, which
only encompassed disclosure totals through June 2017
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though no rates or terms are publicly listed on the CCL website (CCL
2017).

b) Kontiki Finance Limited — Incorporated in Fiji, the total reported assets
for 2017 are FJ$94.59m, of which loans comprise 67.8% (FJ$64.16m),
yielding net profits of FJ$3.59m (RBF 2018). Kontiki offers new or used
vehicle financing, including pre-approved loan values, and car insurance
coverage, but does not specify the rates or terms publicly through its
website. (Kontiki Finance 2018).

c) Merchant Finance & Investment Company Limited — Incorporated in
Fiji, the total reported assets for 2017 are FJ$165.54m, of which loans
comprise 82.0% (FJ$135.76m), yielding net profits of FJ$3.89m (RBF
2018). Research indicates Merchant Finance offers motor vehicle loans,
but their company website is out of operation and no further details are

provided on rates and terms for public review.

Though the RBF summary above indicates FJ$497m in assets
amongst credit institutions as of June 2017, the total reported through
individual disclosure by year’s end only amount to FJ$427.46m. This FJ$70m
discrepancy may be due to gaps in reporting periods, but in addition, there
are a variety of credit unions, which were, as of 2008, responsible for over
FJ$25m in additional holdings through over 15,000 customers (Narube
2008). Commensurate growth in the value of credit union holdings may be in
keeping with the rest of the economy over the previous decade, but
disaggregated credit union asset values are not available within the RBF
reports at this time. The individual contributions of each Credit Union toward
land transport sector lending and economic activity would necessarily be
smaller in scale, but further inquiry is required for a more current collection
of data on proportional investment in motor vehicles and the transport sector
overall. As of 2014, however, Transport & Storage was attributed 5.7% of
GDP, which indicates significant underperformance relative to the 14.5% of

household expenditures made up of transport costs (RBF 2014).

As a point of comparison, transport as a percentage GDP has been
calculated as 2.7% for the United States (BTS 2018), a continental,
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automobile-oriented nation, and 5% for the EU (Valeri 2016), which range in
size and market composition. Transport as a percentage of household
expenditures has also been calculated for both the United States in Figure 8
(BTS 2018) and each nation of the EU as seen below in Figure 9 (Pastorello
2011).

Expenditures (Household Average $54,157)

Housing $17,774(32.8%)
Transportation _ (16.2%)
Food $7,992 (14.8%)
Other (13.8%)
Insurance and pensions (12.5%)
Health B0
Apparel and services $1,010(1.9%)

Figure 8: Average Individual Household Expenditures, United States, 2016 (BTS, 2018)

The United States household expenditure figures exceed those of Fiji,
and the contributions of Transport & Storage towards national GDP are less
than half that of Fiji’s recorded added value of the sector. These figures are
not disaggregated across different sectors or modes of transport, so the
breakdown of household expenditures across land, sea, and air transport
requires further data to quantify more accurately. Chapter 4 above presented
findings from survey respondents which inform the breakdown of costs
attributed specifically to land transport activities in Fiji. While the
contributions of taxation towards household expenditure totals are not
disaggregated in any of the national-level totals from Fiji, the US, or the EU,
the EU data is broken down as follows, including costs attributed to Transport
Services, Operation of personal transport equipment, and Purchase of

vehicles:
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Figure 9: % of total household expenditure on transport services, EU, 2008 (Pastorello 2011)

The EU shows a broad range in expenditures, with only Luxembourg
exceeding the United States in transport expenditures as a portion of
household spending. Only Slovakia and Latvia record household costs less
than half of the current Fijian spending figures. Both countries, particularly
in the case of Latvia, display a much lower proportional cost attributable to
the purchase of vehicles. Due to the various expenses associated with the
import and registration of vehicles in Fiji, the identified average landed cost
of vehicles detailed under Private Vehicle Operators below is FJ$34,985.58.
Given the lack of recent household expenditure data since the 2008-2009
Household Income & Expenditure Survey, from the 4.17 people per
household projected in the Household Transport Survey, 84% of people
indicated personal income of less than FJ$15,000 per year (McKay 2016),
which would yield a high-end estimate of FJ$62,550 per household, of which
the average vehicle purchase price would make up 55.9% of annual

household earnings.

As the national average household incomes increased from FJ$12,753
in the previous 2002-2003 report to FJ$17,394 in the 2008-2009 report (ADB
2018), the average increase of FJ$773.50 per annum would yield a 2017-2018
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average household income of FJ$24,355.50. This would indicate the 84%
response rate of personal income figures denoting less than FJ$15,000 per
individual surveyed in the Mol T Household Transport Survey would average
decidedly less than the FJ$15,000 threshold, and further iterations of the
survey should provide a lower incremental option for respondents to select.
Given the average price of a vehicle is 43.6% higher than the annual
household income figure based upon FBoS surveys, it further indicates the
necessary reliance on financial lending to spread the levelized cost of a motor

vehicle over multiple years to reduce the upfront capital burden required.

To provide some perspective on the scale of the commercial loan
burden against the declared Government Debt to GDP ratio, FJ$4,683.70m in
debt (MoE 2017), constitutes 45.6% of the declared GDP of FJ$10,980.141m
(Government of Fiji 2017). The disclosures show the commercial loan
portfolio resting at FJ$6,972.03m as of 2017; FJ$6,641.03m from the
Commercial Banks and FJ$331m in loans from the Credit Institutions. This
represents a debt burden of 63.5% of Fiji’s 2017 GDP on the balance sheets
of commercial financing institutions, and reflects additional financial
commitments within the economy beyond the sovereign debt load. The data
outlined above demonstrates commercial lending continues to trend upward.
That the transport sector comprises one significant aspect of the current
financial liability of the Fijian economy, and the percentage of expenditures
towards transport exceeds the percentage by which transport contributes to
GDRP, it can be concluded the current trends are not financially sustainable.
Exploration of measures and interventions to improve socio-economic and
environmental performance from the land transport sector is both central to
this thesis and a critical element of shift in priorities required by policymakers

and market actors to achieve financial (and environmental) sustainability.

5.3 Regional Organizations

At a regional level, the Council of Regional Organizations in the
Pacific (CROP) includes a variety of agencies which coordinate diplomatic,
technical, socio-economic, and environmental activities throughout the

region. The CROP provides a level of oversight on national governance
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efforts, and serves as a vessel for delivery of Official Development Assistance
(ODA). Receiving FJ$1,516.62m from 2013-2015, or FJ$505.54m per year
(PIFS 2018), which constitutes over 12% of the FJ$4,148.75m in annual
funding to the region averaged over 2013-2014 (Dornan & Pryke 2017), the

CROP agencies structure, and sometimes broker, multilateral agreements,

providing technical and advisory support on a range of policy drafting and

implementation interventions, and facilitating knowledge and information
exchange between PICTs. As of 2017, the CROP entities listed below impact

and engage with the Land Transport sector in the following ways:

a)

b)

Pacific Island Forum Secretariat (PIFS) — PIFS is tasked with
addressing a host of regional governance issues, and has focused on a
rights-based approach to tackling various challenges, including the
Framework for Resilient Development in the Pacific (Pacific Island
Forum Leaders 2016). This set of ,“Voluntary Guidelines for the Pacific
Islands Region,” focuses upon climate change and disaster risk
management, and explicitly encompasses land transport systems through
the role of infrastructure and industry mechanisms required to effectively
and efficiently foster resilience and low carbon development (Pacific
Island Forum Leaders 2016). PIFS also explicitly mentions transport in
the context of eliminating barriers and discrimination against full
participation of disabled persons in society through applying the
principles of The United Nations Convention on the Rights of Persons
with Disabilities (to which Fiji is a party), and the Pacific Framework for
the Rights of Persons with Disabilities (PIFS 2017). PIFS more broadly
serves as a guiding political body, indicating to other CROP agencies the
national and regional priorities to address through programme delivery.

Pacific Power Association (PPA) — While the PPA is primarily tasked
with coordinating the electrical utilities of PICs, the four Strategic Goals
of the PPA, which advocate for the reduction of petroleum use, increase
in technical capacity, financial sustainability, and provision of services
for energy generation by utilities around the region, are increasingly

relevant in directing development of electricity grids which are designed
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d)

with foresight to anticipate the inclusion of increasingly electrified land
transport fleets (PPA 2017). At a regional level, the PPA now faces the
same challenges of accommodating a greatly increased political demand
to accelerate electric vehicle uptake that EFL faces at a national level.

The Pacific Community (SPC) — SPC has maintained a Transport Unit
within its Economic Development Division, though its programmatic
focus has historically been largely concerned with maritime transport.
However, land transport matters do fall within the purview of SPC’s
work, and it is responsible for convening the Regional Energy and
Transport Ministers’ Forum on a regular basis and being the custodian of
the Framework for Action on Transport Services (FATS), which covers
issues pertaining not just covering maritime transport, but aviation and

land transport as well (The Pacific Community 2017).

Secretariat of the Regional Environment Programme of the Pacific
(SPREP) — The SPREP work programme encompasses a variety of
priority areas which, while not directly tied to land transport sectoral
planning, impact the development and enactment of policies around the
Oceania region which support increased efficiency and reduced impact of
land transport activities as a component of greater socio-economic
practices. The priority areas which involve a stakeholder role in land
transport activities include; Environmental Governance (developing
legislative and policy frameworks and drafts which address potential
environmental degradation caused by socio-economic activities), Waste
Management and Pollution Control (particularly the deregistration and
disposal of vehicles, including hazardous wastes associated with battery
systems and various fuel and lubricant oils), and Climate Change
Resilience (which necessitates the reduction of dependence on foreign
sourced resources — particularly fossil fuels — and strengthening of public
and private sector institutional arrangements to minimize climate change
threats and reduce risk to livelihoods) (SPREP, 2018).
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e) The University of the South Pacific (USP) — While USP has played an
instrumental role in the coordinated regional and global efforts to develop
models and pathways towards sustainable sea transport with PIDF and
other partners addressing the International Maritime Organization (IMO)
(MCST, 2018), the approach to addressing land transport issues has been
much less a unified approach than a series of research initiatives
undertaken through different departments. These include PaCE-SD, as
well as the Mechanical Engineering Department, and the Electrical
Engineering Department, through which students regularly present upon
research projects seeking to address land transport issues. A regional,
whole-of-sector approach is now being developed through the activities
of the recently formed Micronesian Center for Sustainable Transport
(MCST), recent and future activities of which are considered in Chapter
1.

5.4 International Organizations
A number of International Organizations are operating in Fiji with
either a direct or proximal role in influencing activities of the land transport

sector. These include:

a) Deutsche Gesellschaft fur Internationale Zusammenarbeit GmbH
(G1Z) — The principle organization for bilateral technical assistance and
project finance with Germany, GIZ has a large presence in the Oceania
Region, with its Pacific operations headquartered in Suva. It is a partner
in various sustainable transport initiatives (such as SLoCaT and TUMI).
Its current Adapting to Climate Change and Sustainable Energy (ACSE)
programme has facilitated a variety of sustainable energy initiatives in the
Pacific. Most notably amongst the longstanding engagement with Fiji,
GIZ has also served as an intermediary for coordination between
Germany and Fiji in preparation for COP23, including the hosting of a
range of sustainable transport events in Bonn (SLoCaT 2017). GIZ has
also financed additional research into e-mobility feasibility, though
publication of draft reports on case studies including Fiji seems to have
been delayed (Zieroth 2017).
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b) Global Green Growth Institute (GGGI) — Since establishing its country

office in Fiji’s Ministry of Economy in 2015, GGGI has been assisting
the government of Fiji with addressing the implementation of its Green
Growth Framework and has contributed heavily towards the priority
formulation for the current National Development Plan (PRDR 2016).
This national planning process has been inclusive of the land transport
sector, and was recently supplemented by their initiation of Low Emission
Development Strategy planning to provide Fiji with a pathway towards
decarbonization by 2050 (Kumar 2018).
The recommendations made concerning key actions for the land transport
sector within the LEDS can be summarized as follows:
“A national electric mobility strategy; transition to hybrid-electric and
electric vehicles; and promotion of public transport and non-motorized
transport systems” (MoE 2018). As of 2019, GGGl is undertaking further
exercises to evaluate the demand and load required for a rapid transition
to electrification of the existing land transport vehicle fleet.

International Renewable Energy Association (IRENA) — Though it
has not previously put focus on renewable energy transport technology or
policy, IRENA has decided to focus its efforts on two areas which will
impact the land transport sector significantly in; electric vehicles and
liquid biofuels (IRENA 2018), and provide a global outlook on the energy
sector demand, broken down by industry, buildings, and transport, with
the existing energy sources requirements and projected demand for the
transport sector provided in Figure 10 below in line with a global BAU
case and IRENA’s Renewable Energy Map 2030 outlook. In this strategy,
quantified in terms of exajoules of energy substitution, “biofuels use
nearly triples to 16 EJ and electricity use reaches 5 EJ” (IRENA 2014).
However, since the REmap 2030 was released, Global Energy
Transformation: A Roadmap to 2050 was published, expanding from a
focus on 26 target countries to a global scope, and dispensing with
framing both alternative fuel sources in terms of Exajoules. While biofuel

production in REmap 2030 was estimated at 1.2 billion litres for 2015,
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with capacity to grow to over 300 billion in production by 2030, (IRENA
2014), the global outlook of the 2050 road map revised the 2015 biofuel
production total upwards 100-fold, to 129 billion litres, with an
expectation of accelerated growth in production past 2030 to reach 902
billion litres by 2050, while electric mobility targets are revised to expect
3,182 million EVs by 2050 with 12,380 GWh of grid-accessible energy
stored in EV batteries (IRENA 2018).

Since IRENA’s inception in 2009, the energy considerations of its
programmatic activities have more broadly focused on electrification, and
transport has not received equal attention in its investment and project
activities, with its 2010 budget of FJ$26.7m directed, “to form a network
of experts, begin mapping global renewable potential, and create a policy
database for promoting renewable energy (Leopold 2010). However, as
the SIDS Lighthouses Initiative 2.0 begins, IRENA’s budget has grown to
FJ$42.2m in 2019, and the explicit request has been made by leaders that
IRENA, *“[e]xtend focus beyond power generation to include
transportation and other end-use sectors” (IRENA 2019). It is to be seen
during deployment of the next phase how IRENA incorporates transport
issues and distinguishes between land, air, and sea transport requirements
in Fiji and the rest of the PICs. However, as the transport sector is
identified to be 96% reliant on non-renewables for final energy
consumption figures as of 2018, the potential for 30% of total emissions
cuts by 2050 with a required global investment of US$14.2 [FJ$27.7]

trillion.
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Figure 10: Transport Sector Global Energy Demand Breakdown in Petajoules (PJ) (IRENA, 2018)

d) International Union for Conservation of Nature (IUCN) — IUCN is
characteristically known for its biodiversity conservation work around the
globe, most notably through its Red List of Threatened Species (IUCN
2018). However, the IUCN Oceania Regional Office, through its Energy,
Ecosystems and Sustainable Livelihoods Initiative (EESLI) under the
Climate Change Mitigation & Risk Reduction Programme (formerly
known as the Energy Programme), has displayed an increasing
prioritization of transport. This is witnessed particularly in various
avenues of support for sustainable sea transport initiatives, but there has
also been a focus on land transport through the LifeCycle Pacific
initiative, which included completion of a survey that is referenced further

elsewhere in this thesis.

e) Pacific Islands Development Forum (PIDF) — PIDF was established in
2013. In 2017, it launched its Green Business Centre which outlines the
relevance of the transport sector in fostering sustainability for the PICTs,
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f)

9)

particularly in recognition that overall, “(t)he Transport Sector is the
largest user of fossil fuels in Pacific Island Countries accounting for some
70% of all fossil fuel use” (Pacific Green Business Center 2017).
Priorities for PIDF, detailed by its Secretary General, Frangois Martel,
include “High Ambition Actions include slowing climate change,
building island resilience and developing national roadmaps for Blue
economy. Actions also focus on applying ecosystem-based approaches to
ocean resource and land management on Sustainable Sea/Land Transport
emission reduction and Pathways for Low Carbon Development and
Renewable Energy” (Martel 2016).

Pacific Region Infrastructure Facility (PRIF) — PRIF is comprised of
member organizations, including; ADB, Australia Department of Foreign
Affairs & Trade (DFAT), European Investment Bank (EIB), European
Union (EU), Japan International Cooperation Agency (JICA), New
Zealand Ministry of Foreign Affairs & Trade (MFAT), and the World
Bank Group. The objectives of this partnership are as follows: “i)
Facilitate PRIF members to connect, coordinate, and streamline planning,
financing, management and monitoring of infrastructure development; ii)
Improve access to technical assistance, capacity building and funding for
infrastructure development; iii) Improve the quality of infrastructure
investments; iv) Strengthen capacity to plan, manage and maintain
infrastructure; and v) Assist PICs to achieve post-2015 SDGs” (The
Pacific Community 2017). Some of the relevant land transport
infrastructure support provided by PRIF members has been highlighted
above, and its role in directing aid and investment capital provides a
macrocosmic look at the development financing landscape across the

Pacific region.

United Nations Commission on Trade and Development (UNCTAD)
— While UNCTAD has a minimal office and personnel presence in the
Oceania region, its role in facilitating development in transport
technology and logistics is global in scope (UNCTAD 2016). The specific
sectoral analysis and recommendations UNCTAD brought to the table
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h)

during the Third International Conference on Small Island Developing
States, contributed to the resultant SAMOA Pathway. While there was
explicit reference to maritime transport issues, this did not extend to land
transport although it encompassed land transport-related issues of fuel
sourcing, energy security, efficiency, and resource management
(UNCTAD 2014).

United Nations Development Programme (UNDP) - Unlike
UNCTAD, the UNDP Pacific Office has a large staff presence and its
programmatic focus is oriented heavily towards achieving the SDG
targets, through which public transport is explicitly mentioned in SDG
11: Sustainable Cities and Communities, with active transport implicitly
covered through SDG 3: Good Health and Well-Being and renewably
energy-based electrification of transport systems implicitly covered under
SDG 7: Affordable and Clean Energy (UNDP 2018).

United Nations Economic and Social Commission for Asia and the
Pacific (UNESCAP) — The Subregional Office for the Pacific is based in
Suva, with a focus on developing socio-economic policy and
macroeconomic governance recommendations in consideration of:
monetary policy and financial stability, fiscal policy, structural reforms,
labour market and social protection, and environmental sustainability
(Akhtar, Hahm, & Malik 2017). Facilitation of transport development in
the Pacific is inclusive of the abovementioned SDG 11, as well as SDG
13: Take urgent action to combat climate change and its impacts.
UNESCAP is meant to be addressing these SDGs through initiatives
around Transport Facilitation and Connecting Subregional Transport
Networks, Transport Logistics, Financing and Private Sector
Participation, Sustainable and Inclusive Transport, and Intelligent
Transport Systems (UNESCAP 2018). While Inter-Island Shipping is
also included in the work programme for the PICs and may not directly
reflect land transport activities, the impact on import costs and

distribution of fuel, vehicles, and human resource capacity for servicing
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of land transport equipment should not be discounted in the

macroeconomic outlook.

In regard to the relevant UN agencies listed above, Figure 11 below is
useful in illustrating the directing of transport efforts towards the
fulfilment of various SDGs beyond the explicit focus outlined above,
covering proximal targets through which sustainability in the land
transport sector may have the largest impact and range of co-benefits.
When viewed through this lens of Sustainable Development, the data
reported in this thesis can be used to inform subsequent policies and
interventions designed to ensure increased efficiency, equity, and
conservation of natural resources in order to maximize the value derived

from Fiji’s land transport network.
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Figure 11: Sustainable Transport contributions to the SDGs (SLoCaT 2018)

J) World Food Programme (WFP) — WFP Pacific operations are focused
on disaster risk management, both in the preparation and response to
hazard events, inherently oriented around logistics and facilitation of
reliable transportation into, around, and out of emergency situations — this
is of the utmost importance to providing site-specific and appropriate
relief efforts as the UN logistics cluster leader (WFP 2018). Land, sea,
and air transport are all included in WFP operations, but no specific focus
on land transport sector activities has been prioritized within WFP’s
Pacific activities, and the regional logistical challenges in delivering

disaster relief are largely focused on maritime services.
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5.5 Non-Governmental/Civil Society Organizations (NGOs/CSOs)

There are a limited number of NGOs/CSOs with an active role in
developing Land Transport Sector policies and activities. Special interest
groups, such as the Fiji National Council for Disabled Persons and its
constituent affiliates, which include over two dozen organizations at the
national, provincial, and local level, support and advocate for
“Housing/Transport/Environment  (Accessibility)” under the policy
categories specified (FNCDP 2010).

At the core of Civil Society considerations around the land transport
market and infrastructure are these generic needs. “Accessibility (for
example, electricity and drinkable water for all)
Availability (continuity of supply, and quality & reliability of service)
Acceptability (in terms of social and environmental goals, for example)
Affordability (people should be able to afford the use of the infra-system)”
(Weijnen & Kormelink 2017).

5.6 Transport Industry Profile
The first part of this chapter profiled the stakeholder community
engaged to some extent in the debate over future sustainability of the land

transport sector in Fiji.

It is essential that this is viewed in the context of understanding the
growth across the land transport market, and is meant to illustrate the overall
trends which have emerged so far this century in Fiji. It must be noted that
there are issues with data capture and reliability over time that should be taken
into consideration when reviewing data provided by the various statutory

authorities involved in monitoring land transport activities.

a) National Vehicle Registration Records
[Private Cars |lB0.712  |j82,986  |[85.049  |[87.222  |[s9,756  |l92,717 |
[Taxis |5166  |[5,206  |[5384  |[5493  |[e.066  |[6,556 |
[Rental and Hire Cabs 6434 |l6591  |le777  |[7.063  |[7.603 /8,036 |
[Goods Vehicles® 42732 |l43207  |l43723  |[44,342 45556  ||46,687 |
[Buses 2257 |[2.288  ][2309  |[2323  ][2.388  |[2461 |

4. °Light and heavy goods vehicles including vans, trucks, pick-ups, ambulances and fire engines
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[Tractors 889 |5979  |l6,044  |l6157 6157 6,157 |
[Motor Cycles 4955 o512 |5081 5165  [[5165  |[5.165 |
|All Other Vehicles'® 7227 |[7538  |[z.777 |[7.984  |js466  [|8.819 |
[Total |[155,372 |[158,936 |[162,144 |[165749 |[171,157 |[176598 |

Table 51: Total Vehicles Registered in Fiji, 2012 (FBoS 2018)

While Table 51 shows the year-on-year cumulative vehicle
registrations reported from 2007 to 2012, in Table 52 below, the Land

Transport Authority has also tracked total active vehicle registrations since

2000, which deviate from the reported Fiji Bureau of Statistics totals. Of the

2012 figures reported by FBoS, deregistered vehicles had not been removed

from the data set, thus portraying the total national automotive population as

much higher than the scale at which it functionally operates.

Vehicle Class 2001 2002 2003 2004 2005 2008 2007 2008 2009 2010 2011 2012 2013 2014 2015 2015' 2017 2018
Carrier License 12 55| 77 27 74 56| 77| £3 62 53 57 53 47 28] 31 7
Carrier-RSL - 1 29 159 204 233 278 293 329|-

Commercial 15,980 15688 16710{ 17,783] 17833 18,069] 18282 18375 16379 16757 17.072| 16545 17,077| 17618 18,170 17,485 18,405 18,681
Diplomatic 121] 212 197 215 264 290) 301 29| 287) 282 270) 294 259 29| 284 265 301 310
Driving School 33 E8| 28 117] 119 118 120 112 110] 11g| 139 144 165 181] 215 218
Government 171] 343 513 737] 905! 1,098 1,143 1,156 1223 1,335 1,403 1313 1337 1508 1,343 1,524 1,536 1,328
Hire 331 345 382 450) 505! Sd4 520 496 462] 458 453 478) 485 513 455 529) 626 570
Mini-Bus 32| 47 28| 111] 167 2085) 274 268 295 324 357 367) 375 387 358 333 333 331
Minibus-RSL - - 27| 116 118| 127 124 122 111}- -

Private 37,545 40938 45012 48507] 51233 53,065 53515 54157] 53023] 53,B19] 53714 54,3919 50,415 &4,988) 69,968 79,816 24,604 25,242
Rental 613 622 795 974 1173 1414 1382 1377 1,400 1,491 1637 1518 1693 1923 2,137 1,488 3.2 3370
Road Service 1,245 1292 1329 1,357 1,344 1,401 1,361 1,299 1273 1323 1,354 1,401 1472 1545 1,537]- -

Taxi 4,027 4195 4653 5,023 5,154 5,460 5,330 5,137 5,426 5,679 5358 6,071 5452| 6,568 8,473 6,044 &,133 6,334
Taxi-R5L 1] g B| 8| 7 4 |-

RCL- Rozd

Contract License |- 253 281 297
RRL- Road Routs

License 1,395 1383 1378
Services Parmits |- - - 415 455 407
Total 60,071 64,743 69,730{ 75.384] 78753 81,751 82,351 82,756 80522] 81,926 82,781| 83,655 89,190 959400 101,425 110,763] 117,623 119,360

Table 52: Total Registered Motor Vehicle Population, 2001-2018 (Land Transport Authority 2018)

Relative to the 159,609 total licensed drivers (holding 300,601

licenses) in Fiji as of July, 2017 (LTA 2017) LTA figures show 1.36
licensed drivers:1 registered vehicle.

5.  Includes trailers, cranes, loaders, forklifts, etc.
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Fiji LTA Vehicle Registration 2000 - 2018
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Figure 12: LTA Vehicle Registration Class Growth Trends 2000 - 2018

Since the start of the current century, the number of registered
vehicles in Fiji has nearly doubled, increasing 99.70%. Looking at the rate of
increase, from 2001 to 2012, total registrations grew by 39.26% (an annual
average increase of 3.27%), before seeing a leap in year-on-year registrations
resulting in 43.40% growth in the six years since 2012 (an annual average
increase of 7.23%). The disaggregation by growth in different types of the
motor vehicle sectors is provided below. The definition and parameters for
each type of license are not publicly listed by LTA, so methodology
underpinning the designation of various registration criteria may be better

understood and publicized for Fiji’s road users.

Carrier License: 0 registered in 2001 (12 registered when introduced in
2003), 74 registered in 2018 — denoting a 516% increase over 16 years since
inception of Carrier License registration class)

Carrier-Road Service License: 0 registered in 2001 (1 registered when
introduced in 2008), 329 registered in 2015 before licensing was ceased for
2016 — denoting a 32900% increase over the eight year duration of the
Carrier-RSL registration class.

Commercial: 15,980 registered in 2001, 18,681 registered in 2018 —

denoting a 16.9% increase over 18 years.
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Diplomatic: 121 registered in 2001, 310 registered in 2018 — denoting a
156% increase over 18 years.

Driving School: 0 registered in 2001 (33 registered when introduced in
2003), 218 registered in 2018 — denoting a 560% increase over 15 years
Government: 171 registered in 2001, 1,988 registered in 2018 — denoting
an 1163% increase over 18 years.

Hire: 331 registered in 2001, 670 registered in 2018 — denoting a 202%
increase over 18 years

Mini-Bus: 32 registered in 2001, 331 registered in 2018 — denoting a
1,034% increase over 18 years.

Minibus-RSL.: O registered in 2001 (27 registered when introduced in
2009), 111 registered in 2015 before licensing was ceased for 2016 —
denoting a 411% increase over the seven year duration of the Minibus-RSL
registration class. Unlike the Carrier-RSL registration designation, the
Minbus-RSL did not see steady growth through its existence, and declined
before its cancellation.

Private: 37,546 registered in 2001, 85842 registered in 2018 — denoting a
229% increase over 18 years.

Rental: 618 registered in 2001, 3370 registered in 2018 — denoting a 545%
increase over 18 years.

Road Service: 1,245 registered in 2001, 1,537 registered in 2015 before
licensing was ceased in 2016 — denoting a 23.5% increase over 15 years.
Taxi: 4,027 registered in 2001, 6,394 registered in 2018 — denoting a 58.8%
increase over 18 years.

Taxi-RSL.: 0 registered in 2001 (1 registered when introduced in 2009), 2
registered in 2015 before licensing was ceased for 2016 — denoting a 100%
increase over the seven year duration of the Taxi-RSL registration class.
Unlike the Carrier-RSL registration designation, the Taxi-RSL did not see

steady growth through its existence and declined before its cancellation.

The three following registration designations were introduced in 2016

following the elimination of the Carrier-RSL (329), Road Service License
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(1,537), Minibus-RSL (111), and Taxi-RSL (2) — 1,979 in total, relative to

the 2070 seen in 2016 upon institution of the registration classes below —

RCL-Road Contract License: 259 registered in 2016, 297 registered in
2018, denoting a 14.7% increase over three years.

RRL- Road Route License: 1,396 registered in 2016, 1,378 registered in
2018, denoting a 1.3% decrease over three years.

Service Permits: 415 registered in 2016, 407 registered in 2018, denoting a

1.9% decrease over three years.

Without vehicle registration data disaggregated by individual
companies, inclusive of both time-bound data covering distance travelled and
fuel consumption, the socio-economic and emissions performance of each
registration classification would be impossible to determine. Without robust
private sector reporting requirements, macroeconomic assessment of vehicle
use to determine contributors to economic growth will continue to be
unachievable with any measure of accuracy. The returns on investment in
land transport resources cannot currently be quantified in relation to specific

types of vehicles operating within the national fleet.

b) Private Vehicle Operators

Private vehicles have made up the largest share of vehicles since 2000,
and make up an increasing share of land transport miles travelled in Fiji.
According to FRCS declarations, since vehicle landing costs have been
published (beginning in Q3 2016), there have been 33,404 vehicles imported
into the country at a total listed value of FJ$1,208,319,206.80, inclusive of
Valued-Added Tax and import duty (FRCS 2019). Distinct amongst the
imports arriving over the past decade has been the influx of hybrid vehicles —
those motor vehicles which use combination of ICE and electrical
motor/battery assisted drive. There has been a marked increase in the number
of hybrid passenger vehicles on Fiji roads over this period, with at least
16,514 of the 33,404 vehicles imported since Q3 2016 representing nearly
half (49.4%) of the automobiles introduced.

The Toyota Prius rapidly became the most popular vehicle for import
in the three years from 2015-2018 due to the imposition of an import duty
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concession in the 2015 Tax & Customs Incentive Brochure (FRCS 2015).
However, in 2018, the Honda Fit grew quickly in popularity, and as of Q1
2019, has overtaken the Toyota Prius for leading market share of newly
imported vehicles. However, in the Q3 2016 — Q1 2019 period analyzed, the
Q4 2016 landing totals and values (prior to the reduction of the import duty
concession on secondhand hybrids) remain the highest, with 5,647 vehicles
brought in at a total value of FJ$276,906,040.60 — a full 37.90% of which

(3,155 vehicles) were Toyota Prius models.

Within the FJ$1.2B in vehicle costs, the median price spent on a
vehicle by the average Fijian has fallen from FJ$21,158.66 in Q3 2016 to
FJ$14,093.00 in Q1 2019. The average has also fallen from FJ$37,054.00 in
Q3 2016 to FJ$28,924.69 in Q1 2019. The disparity in average and median
can be attributed to high maximum values, which vary between utility and
luxury vehicles. The mode was also uniquely depressed during Q4 2016’s
Prius boom - FJ$$9,869.92. For all other reported quarters, the mode averages
FJ$50,078.58, with Toyota Hi-Lux and Isuzu Crew Cab Pickup trucks
representing the mode in three quarters each. With the exception of the
Hyundai H-1 Van in Q1 2017 following the glut of Priuses, all other vehicles
representing the mode come from pickup truck or sports utility vehicle
classes. The disparity with market demand for smaller hybrid sedans against
the SUVs/truck import figures may be examined through further market
research exercises targeting perceptions around purpose and preferences for
each vehicle type. Comparison against Japanese vehicle export data may also
add clarity to what degree the type of vehicles being imported by Fiji is

governed by availability of supply (relative to consumer demand and choice.)
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3,454 5,647 1,748 2,202 1,936 3,066 3,456 2,826 2,886 3,787 2,396 33,404
$127,984,505.31 | $276,906,040.60 | $83,101,697.37 | $91,963,084.19 | $67,822,015.34 | $91,581,962.80 | $131,086,242.92 | $87,361,509.71 | $74,630,453.56 |$106,578,144.00 [ $69,303,551.00 | 1,208,319,207
$21,158.66 $14,638.96 $47,935.17 $37,223.08 $26,602.36 $16,921.39 $39,384.38 $18,425.92 $13,986.91 $14,130.00 $14,093.00 $24,045.44
$338,626.75 $297,803.30 $464,396.53 $319,778.43 $343,114.62 $355,794.76 $264,444.28 $308,504.25 $371,922.20 $228,534.00 $269,268.69
$323,835.26
Isuzu Truck (with
Toyota Lexus Range Rover Porsche Range Rover Toyota Land (Isuzu MT134S,
Water Tank Truck| Land Rover Refrigerated Land Rover Isuzu Truck
LX570 Sports V6 Panamera) Body) Sport V6 Cruiser Wagon | 65 Seater Bus)
ody,
$2,746.64 $1,909.89 $1,715.75 $2,284.80 $3,684.91 $3,444.87 $2,517.08 $4,575.19 $3,758.81 $2,940.00 $3,593.00
Mazda 2 $3,015.54
Subaru Outback Fow— Subaru Impreza | Toyota Yaris Honda Insight Nissan Cedric Honda Insight Toyota Crown Toyota Crown Nissan Cedric Nissan Cedric
atchbac
$37,054.00 $46,845.89 $47,541.02 $41,801.40 $35,032.03 $29,870.18 $37,930.05 $30,913.49 $25,859.48 $28,143.16 28,924.69 $35,446.85
$56,406.03 $9,869.92 $51,970.76 $55,550.76 $29,019.18 $53,046.02 $51,411.02 $51,669.56 $53,396.47 $50,662.00 $47,654.00
i $46,423.25
. Toyota Prius Hyundai i . . Isuzu Crew Cab . . Isuzu Crew Cab
Toyota Hi-Lux Isuzu Crew Cab | jaC Light Truck Kia Sorento Toyota Hi-Lux Toyota Hi-Lux Nissan X-Trail .
1490cc H-1 Pickup Pickup Pickup

Table 53: Quarterly Vehicle Landing Costs Statistics, Q3 2016 — Q1 2019 (FRCS 2019)

The values of imported vehicles for Q4 2016 increased over 216%
from Q3 2016, indicating the pending cessation of the second-hand hybrid
vehicle tax concessions (structured to be free of Fiscal Duty and Import
Excise, carrying only a 9% Value-Added Tax) led to preparatory purchases
for a less favorable import market for these vehicles from 2017 onward. This
change is indicated in part by the most pronounced discrepancy between the
mean in Q4 and the corresponding median and mode values. The significance
of the 1490cc Toyota Prius as the model most representative of the mode,
imported at a FJ$9,869.92 value, skewed the overall market figures for the
period, and serves as a snapshot of the secondhand vehicle market incentives
at the moment of their most pronounced impact (Q4 2016). In accordance
with the Standard International Trade Classification used by the Fiji Bureau
of Statistics, the value of road vehicles has not exceeded the FJ$487.4m
recorded for 2016, dropping to FJ$344.1m in 2017, with increases to
FJ$466.7m recorded for 2018 (FBoS 2019). However, the FJ$466.7m value
reported by FBoS is FJ$67m higher than the FJ$399.7m reported by FRCS
through the sum of its quarterly vehicle landing cost totals, which illustrates
the need for further due diligence and interdepartmental coordination
between FBoS and other state agencies, as evidenced in the vehicle

registration discrepancies noted earlier between FBoS and LTA.
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The recent addition of 2018-2019 data sets on the FRCS website show
vehicle import landing cost trends have continued to shift, with median values
stabilizing around FJ$14k per vehicle. The mean has been tracking roughly
twice this value at around FJ$28k, which is elevated by the inclusion of the
high-value vehicles being imported in fewer numbers for commercial and
industrial purposes. Vehicle import quantities and total values have also not
approached the Q4 2016 figures reached under the import duty and excise tax
incentives removed under the 2016-2017 budget on January 1%, 2017 (FRCS
2016), but secondhand hybrids have cemented their position as the most

prevalent option in the private vehicle market.

According to the Vehicle Landing Cost reports cited above, the six
most popular hybrid models of Q3 2016 through Q1 2019, as well as the total
number of vehicles with the word “hybrid” listed in the associated customs
filing, are depicted in Table 54:
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TOYOTA | HONDA | TOYOTA | HONDA | TOYOTA | HONDA | HONDA | Hybrid Listed
Model Y
Prius Insight Sai Civic Estima CR-Z Fit Imports
Q\?ezh?glig ?;)a' 1309 237 48 30 23 23 3 1759
Q32016 Market | 57 g0y, | 6g6% | 1.39% | 087% | 067% | 0.67% | 0.09% 50.93%
Share (%)
Q\jezh?glig ?;)a' 3155 594 207 48 97 38 9 3285
Q42016 Market | oo g7y | 10520 | 367% | 085% | L172% | 067% | 0.16% 58.17%
Share (%)

Q\}ezr%lg ?;)al 186 il 37 2 3 1 4 416
Qo ggg e'\g,z)r KeU | 1064% | 681% | 212% | 041% | 047% | 063% | 0.23% 23.80%
Q\?ezr%lg ?;)al e 213 49 3 9 22 2 683
Q22017 Market | g 4000 | 1219% | 280% | 017% | 051% 126% | 0.11% 39.07%

Share (%)
Q\?eici)glzg ?;;‘ | e 307 43 0 13 18 8 714
Q3 gﬁ;g e'\(’f)z)r KeL | 692 | 1586% | 222% | 000% | 0.67% | 093% | 0.41% 36.88%
Q\j«eZhCi)gI;I' ?;)"’" 758 746 69 9 13 12 14 1711
Q4 gﬁ;g e'\(’f)z)r KeL | 24703 | 24.33% | 225% | 020% | 0.42% | 029% | 0.46% 55.81%
Q\}eici)gIBesT ?;;‘ | s 353 68 4 5 0 81 1103
o ;ﬁ;fe'\g,z)r Ket | 13725 | 1021% | 197% | 012% | 014% | 026% | 2.34% 31.92%
Q\fezhci)cllig ?;)"’" 512 399 51 11 5 28 169 1382
Q2 ggife'\g)z)r KeL | 1g11% | 14.11% | 180% | 039% | 0.18% | 099% | 5.98% 48.89%
Q\fezhti)cllseg ?;)a' 740 309 66 9 8 12 529 1865
e gr?ifel\(/!yi)r ket | 2564% | 1071% | 220% | 031% | 028% | 028% | 18.33% 64.62%
Q\jfei(i)glseg ?;)a | e = 83 10 4 6 780 2170
Q4 gr?;fe’\(/!’/i)r Ket | or2306 | 895% | 219% | 0.26% | 0.11% 016% | 20.60% 57.30%
Q\:/Leici)glgesT ?;)a | S 112 17 0 0 2 669 1426
Q1 égife'\g)z)r Ket | 1o00% | 467% | 071% | 000% | 0.00% 0.08% | 27.92% 59.520

Table 54: Top Hybrid Vehicle Models in Fijian Market, 2016-19 (FRCS 2019)

In each quarter, the top seven models accounted for majority of the

imported hybrid totals, and the remainder of other designated hybrid vehicles

were broken down amongst other models (Toyota Aqua, Toyota RAV-4, etc.)

imported in lower volumes than the market leaders (Toyota Prius and Honda

Fit).
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Most Popular Hybrid Imports, 2016 - 2019

3500
3000
2500
2000
1500
1000

500
o I 1. 1 |.| ”I ||| .||I .‘II |||| |I| ||

03 2016Q4 2016Q1 2017Q2 2017Q3 2017Q4 2017Q1 2018Q2 2018Q3 2018Q4 2018Q1 2019

m TOYOTA Prius m HONDA Insight TOYOTA Sa
m HONDA Civic TOYOTA Estima HONDA CR-Z
m HONDA Fit m TOTAL HYBRID IMPORTS

Figure 13: Most Popular Hybrid Imports, Q3 2016 - Q1 2019 (FRCS 2019)

The preponderance of hybrids in the market, first reaching a majority
share in total imports before the tax concession was removed at the end of
2016, provides a particularly clear example of the massive impact on market
demand and overall market composition which can take place as a result of
government introducing economic incentives.  Tax incentives may
demonstrably have broad consequences on the national transport market over
a very short period of time. The example above also highlights the need for
significant due diligence (and consideration of possible impacts on socio-
economic realities) by government and policy makers prior to gazettal of tax
incentives and other market guiding instruments. This may help ensure
potential negative outcomes are evaluated and factored into the necessary
cost-benefit calculations. In the instance of the recent proliferation of hybrids
in the national registered vehicle profile, downstream impacts on congestion,
maintenance capacity, and end-of-vehicle lifecycle protocols were not fully
considered and incorporated into the design of the tax incentive prior to its

publication and effective implementation.

Coincidentally, the uptake of the Toyota Prius by Fiji’s automotive
market may have an added safety bonus. The Insurance Institute for Highway
Safety has found the 2017 model of Toyota Prius to be the second safest
vehicle in crash test performance trials, as shown in Figure 14 below. The US

news agency, CBS News Moneywatch, has corroborated this assessment
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through a separate independent safety survey on comparable late model
vehicles (Edgerton 2017). The European New Car Assessment Programme
also gave the Toyota Prius the maximum available rating under its assessment
protocols (EURONCAP 2016).

World's Top 10 Safest Vehicles of 2017 « sweror @ cooo @ accermas
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Figure 14: Global Vehicle Safety Ratings. 2017 (Knoema 2017)

Given the marked increase in the market share of the Toyota Prius
among registered vehicles in Fiji, quantifying reductions in the severity of
injuries, total road traffic fatalities, and the associated costs are worth further
research by the Ministry of Health (MoH) and Fiji Police Force. Analysis of
recent road traffic injury trends has yet to be conducted to coincide with the
increases in vehicle registration, but the 70 reported road traffic fatality rates
in 2017 - higher than any year since the 89 deaths in 2006 (Vuatalevu 2016,
pl10), lead press and public perception to assume the overall increase in
registration is being met with commensurate increases in mortality on the
road (Xinhua 2018). However, through analyzing the Traffic Control
Division figures released to the press, Table 55 below compiles the relative
fatality rate per 10,000 vehicles for the 2001-2018 period, indicating a

downward trend in fatalities per vehicle on the road.

Fatalities |63

61 80 78 76 89 59 66 47 52 54 41 41 49 65 60 70 66

Registered
Vehicles 60,071

64,743(69,730(75,384(78,753|81,751(82,351|82,756(80,522|81,926(82,781|83,655(89,190|95,940(101,425|110,763|117,623|119,960

Deaths
per
10,000
vehicles

10.49

9.42 |11.47 |10.35 |9.65 |10.89 |7.16 |7.98 |5.84 |6.35 |6.52 (490 |4.60 |[5.11 |6.41 5.42 5.95 5.50
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Table 55: Traffic-related fatalities in Fiji (Pratibha 2018)

C) Bus Operators

Fiji’s population still undertakes much of its land transport activity
through utilization of the bus system (Richardson 2016). This system is
distributed across dozens of private operators ranging in fleet size from small-

scale operators to some with over one hundred coaches (FBOA 2018).

While the average flow of urban traffic is largely determined by the
volume of private cars and choices of individual motorists, motorists today
often neglect to give way to transit vehicles, as noted by bus operators during
MolT Transport Working Group discussions. However, Fiji’s Road Code
explicitly states, “the driver of a vehicle when approaching a bus bay which
is to the left side of a through carriage way, shall give way to the bus when
the driver of the bus indicates with the right signal that he is about to enter
the carriage way” (LTA 2012). These buses have had an enduring presence
and dominant role in the transport sector of Fiji. Haworth and Starkey (2017)
provide a sectoral breakdown of the total number of buses in the Fiji fleet,
inclusive of their average age, and range of manufacturers as shown in
Figures 15 and 16.
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Figure 15: Composition of bus fleet by quantity in # of buses (y-axis) & manufacturer (x-axis) (Haworth &

Starkey, p17, 2017)
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Figure 16: Composition of bus fleet by age in years (y-axis) & manufacturer (x-axis) (Haworth & Starkey 2017)

The Fiji Bus Operators Association represents the majority of the
registered operators, with over 56 companies in existence (Pratibha, 2016).
Of the total registered fleet as of 2017, over 1,160 buses were more than five
years old and are being targeted for fleet renewal under the aforementioned
report by Haworth and Starkey. The Public Transport Survey detailed below
found that at least 34.1% of respondents across all areas indicate they use the
bus system for their commute each day. The Fiji Household Travel Survey
2015 indicates a mode share of 16.8% of total respondents from an urban,
rural, and maritime sample size of over 8,500 people in over 2,400 households
(McKay 2016). Subsequent studies are required to analyze modal shifts and

changes in commuter preferences over time.

d) Taxi Operators

From the vehicle registration details provided in Table 12: LTA
Vehicle Registration Class Growth Trends, 2000 — 2018, as of 2018, there are
nearly 6,400 registered taxi operators in Fiji. From a cost-benefit perspective,
it is hard to identify the contributions of registered taxis to the economy

through transport services provided for a number of reasons, including;

I.  Registration and hiring of taxis is handled through various
arrangements, including large fleet operations, smaller fleet
arrangements with drivers essentially paying vehicle owners to
rent the vehicle and generate income, as well as individual

operators picking up fares from bases;
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Despite regulations stipulating the proper recording and issuance

of receipts upon request for taxi services (much as required for

any other goods and services tendered), recording of individual

fares is not specifically recorded by drivers in all instances; and,

Illegal taxi operations detract from the overall earnings of

registered taxis, but provide commensurate contributions towards

the economic performance associated with the substitute transport

services provided by illegal operators.

Between dispatch records and fuel costs, a much more specific

industry analysis would be needed to determine shifts in performance of the

vehicle fleet relative to both costs and emissions. Further analysis of taxi

registrations with LTA should additionally yield the rate at which taxis have

shifted from solely ICE vehicles to hybrid models in recent years as compared

to the overall shift in fleet composition. However, disaggregated data relating

to road traffic accidents in the figure below indicates that, nationally, taxis

cause a similar number of accidents as private cars, and therefore presumably

have a disproportionately high healthcare costs incurred, given the

preponderance of accidents amongst taxi drivers relative to private vehicles

and other registered vehicle classes.
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The vehicles involved in crashes causing injury are not necessarily the
vehicles causing the crashes, so the further analysis and interpretation of this
data is recommended in future research to appropriately attribute risk factors

toward injury or death across the entirety of Fiji’s vehicle fleet.

e) Minibus Operators

The 2000-2018 LTA data, listed in Table 52 above, shows there are
currently 331 registered minibuses in Fiji. However, when discussing
minibus bases in the MolT Public Transport Working Group in 2017, it was

claimed by LTA there were 443 registered minibuses operating nationally.

Proper disaggregation of the registration by division has been
discussed in the Working Group, as concerns have been raised about the
coverage of minibus operators and the distribution of their services, but no
geographic breakdown has been provided as of this writing. As with the
accident rates listed in Figure 17 above, mini-bus operators are also
disproportionately overrepresented in the number of crashes causing injury

or death relative to the size of the mini-bus fleet.

Further exploration of measures for increased oversight and
enforcement of road code standards and operating practices amongst the
mini-bus fleet are recommended, as they are one of the least standardized

modes of transport, running irregular routes on flexibly scheduled intervals.

f) Carrier Operators

Rural Route Licenses govern the distribution of carriers across the
country. Unlike taxi and bus modes of transport, carrier operators are not
organized under associations and unions in the same fashion and are not
represented as a distinct body of transport providers within the market, except
through the governmental permitting protocols. As discussed previously, the
74 registered carriers in 2018, are complemented by the RCL and RRL
registration system replacing the RSL for each type of registration ending in
2016.
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While a rigorous examination of the bus fleet has taken place both in
2009 and 2017 by Haworth & Starkey, the carrier system has not received the
same analysis, despite providing a form of public transit service for some of
the most remote and isolated inland populations. As Haworth & Starkey
(2017) noted during the presentation of their research findings, part of the
legacy of the Albion, Bedford, and Leyland buses has been the ability of the
high-clearance chassis to handle rural routes with unsealed roads. This is one

of the principle benefits of the existing carrier fleet, as well.

9) Government Vehicle Fleet

Each Government Ministry maintains its own government service
vehicles. Obtaining official figures for registered licensed vehicles attributed
to each Ministry and its constituent bodies has proved difficult, since purview
over their management is decentralized across the Ministries, departments,
and agencies. Not all vehicles used for government activities are necessarily
kept under government license plate registration, either, so many public
sector passenger vehicle miles traveled are not accurately recorded. However,
as visible in Table 52 above, the Government Vehicle Fleet has grown at a
steadily higher rate than any other vehicle registration class, increasing more
than tenfold over the 2000-2018 period (LTA 2018).

In order to assess the cost-benefit performance of the increase in
public vehicle investment, government vehicle registrations would need to be
disaggregated according to the responsible Ministry fleet. Performance could
then conceivably be evaluated regarding the provision and distribution of tax-
funded civil services. Parameters such as response times, where applicable,
could be factored in to determine if the tenfold increase in the size of the
government fleet has created a corresponding benefit in public sector
performance. If this is not found to be the case, remedial actions might be
devised to improve efficiency and efficacy of how government resources are
allocated and utilized in the land transport sector. A need for basic, underlying
data further detailing the composition and activities of the government fleet

is required before future research may be undertaken on the topic.
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5.7 Chapter Summary

While the field of stakeholders with influence on the activities in the
transport sector is broad, reaching across a range of national, regional, and
international bodies, and spanning across private, public, and civil society
sectors, the depth of exploration and understanding of decarbonization by the
vast majority of these actors is relatively limited compared to other areas
where emissions reductions and efficiency are concerned. From the
standpoint of behavioral influence, the state-owned enterprises and regulatory
agencies in Fiji play the largest role, accompanied by both governmental
bodies influencing monetary policy and commercial banking products which
respond to the driving forces provided by policy and legislation. However,
when infrastructural standards and development are concerned, the influence
of development financing institutions and donor bodies are undeniable. ADB,
World Bank, Chinese Embassy, DFAT Australia, and MFAT New Zealand
financing have undue influence on the investment strategies and construction
standards of Fiji land transport systems, and the lack of coordinated efforts
has led to a disparity in application of a single, unified funding and
implementation standard for design and construction of Fiji’s land transport

network.

The CROP agencies and other international development
organizations have not risen to meet the direct and immediate needs of the
quickly shifting land transport demands in Fiji, and the rapid growth in the
market has not been met with commensurate growth in attention by various
actors with purview over sustainable development activities across the nation
which are both impacted, and influenced by, transport systems. Civil society
and private sector voices in the decision-making and policy formulation
process are not fully considered, and the current scenario lacks a cohesive,
unified approach to addressing the development challenges both posed, and
ameliorated by, land transport sectoral planning. The ramifications and cost

factors influenced by these actors are introduced in Chapter 6 below.
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CHAPTER SIX: THE SCOPE OF TRANSPORT SECTOR COSTS

Chapter 6 is intended to capture the various dimensions of land
transport costs which may be otherwise overlooked or simplified in analyses
conducted elsewhere. This chapter provides often recognized cost factors,
such as fuel prices and road infrastructure, alongside other transport-related
land use for parking and public access to roadways, as well as regulatory
compliance, healthcare impacts, vehicle insurance, maintenance, and repair.
Each of these dimensions could be explored exhaustively in subsequent
focused research exercises, but are worthy of inclusion for consideration in
the context of how each impacts perceptions around ongoing use and

development of Fiji’s land transport infrastructure.

6.1 Elements for Analysis

A comprehensive summary of transport sector cost factors has been
compiled by Prof. William Black (2010). Figure 18 shows the full breadth of
cost elements, from which appropriate items can be selected and explored
further in future research based on the emerging areas of priority and impact

in the Fiji land transport sector identified in this thesis.

TRANSPORTATION COSTS
Accident Costs Loss of wetlands
Deductibles Urban sprawl
Productivity Losses
Value of Life Loss and damage
Capital Costs Macroeconomic costs
Highways, streets, runways, tracks Balance-of-payments position
Planning Inflation
Land Acquisition
Preliminary Engineering Maintenance costs
Construction Grass cutting
Deferred Investment Snow removal
Terminals and Garages Patching
Vehicles (motor vehicles, aircraft,
buses, etc.) Manufacturing and refining
Energy costs
Congestion costs (see Time costs; Energy Resource use

costs, and Pollution)
Military security for petroleum shipments

Fares
Operating costs
Highway-related governmental services Insurance
Police Fuel, oil
Fire Registration
Criminal Justice Licenses
Land-related costs Parking-related costs
Archeological sites Fees
Historic buildings Fines

Loss of open space

117




Governmental (subsidized) Marine (spills)

Private Residential Runoff
Pollution Property Values

Air

Air Quality Repair and rehabilitation
Nitrogen dioxide Vehicles
Carbon monoxide Facilities
Suspended particulate

matter Subsidies

Sulfur oxide

Urban ozone Time costs

Acid deposition Commercial

Stratospheric ozone depletion Personal

Climate change

Long-term health Transportation equity

Noise

Structural
Vibration Damage
Water

Figure 18: Dimensions of Transportation Costs (Black 2010)

6.2 Selection of Criteria

The ability to capture representative data for the relevant categories
identified by Black varies depending on the reporting protocols in place for
the relevant competent government and state-owned authorities, as mandated
by their regulation. Ideally, collection and review of data for each dimension
is required to conduct a full analysis of the impacts each factor has on other
aspects of the transport sector. However, the absence of reported metrics, in

particular costing criteria, preclude this from taking place.

In addition to the selections from amongst those dimensions provided
by Black, it would also be relevant to introduce to the transport cost/benefit
estimates the associated value provided to the retail sector by transport access,
and introduce the differential values to associated economic activity between
modes. For example, “[n]ew evidence worldwide shows that pedestrians are
the predominant customers for ground-floor retail stores. In many cities, those
who drive to shops spend less than others” (Sadik-Khan & Solomonow 2016)
and recognizing the proximal immediacy of storefronts to high-volume
pedestrian space is an area meriting further exploration across various
municipalities at the local level, as true transport benefits are not fully
captured under current analysis by government at the municipal or national

level.
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6.3 Data Gaps, Omissions, and Areas of Further Study

Available data has been collected from various national and regional
studies, including the Transport Planning Unit’s National Transport
Database, Fiji Roads Authority reports, available Land Transport Authority
and Police Force statistics, and a variety of supporting research from
associated government agencies, such as road traffic injury data obtained by
the Ministry of Health and import data provided by FRCS and the Bureau of
Statistics. The correspondence with various government personnel has been
highly informative to generating the most complete picture available given
available information. However, the limitations of data collection and
relative lack of applied analysis and correlation between different authorities
and regulatory bodies in integrating land transport figures into a cohesive
database has generated a skewed perspective of the current land transport
scenario. This means stakeholders are broadly lacking historical context for
identifying preferred changes in travel habits, pricing and demographic shifts
in mode selection, vehicle ownership, and various other elements of analysis.
This thesis seeks to supplement existing information and provide guidance
and recommendations regarding appropriate regulatory and market
development strategies to augment accessibility, affordability, availability,

and acceptability of land transport for all citizens of Fiji.

Given the limitations in scope which bound this thesis, further focus will
be needed in the arena of infrastructure investments, the relationship of land
transport to revenue generation, and prioritization of developments, as well
as deeper analysis of land transport’s correlation with, and impact upon, the
healthcare system, where updated, in-depth studies on what types of vehicles,
operators, and environmental conditions factor into safety and public well-
being for all road network users in needed. Current USP research by
Navinesh Prasad (in prep), will provide a closer analysis of specific issues
associated with carbon emissions and values analysis of greenhouse gas
emissions through a study utilizing Marginal Abatement Cost Curves to

examine the land transport sector in Fiji.
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6.4 Land Transport Cost Factors

The factors identified and detailed below all play instrumental roles in
contributing towards the total costs of land transport activities throughout
Fiji.

a) Road & Bridge Maintenance

FRA has a committed portion of its annual budget devoted to road,
bridge, and jetty maintenance. The ongoing upkeep and repair of the Fiji road
network and bridge infrastructure has kept FRA’s operational budgets
continuously beyond capacity to service (at the rate of demand and asset
degradation) since its formation. The total budget of FRA, sitting at over
FJ$600m as of 2016 for road network improvements, is outlined above in the

Overview of Land Transport Sector.

b) Fuel Expenditures

Expenditure on fuel purchase is the primary import cost for Fiji,
comprising 22.9% of total import expenditure as of 2015 (see Figure 19). This
creates a significant impact on the operating costs for the government, private
sector and individual households as they attempt to meet daily needs, as

referred to above in Commercial Financing Institutions.

As often discussed amongst the various Ministries of Fiji’s
Government and the CROP agencies including SPC, PIFS and SPREP, the
dependency of the national economy on foreign-manufactured vehicles
running on foreign-sourced fuel and related debt burden is a significant factor
in trade imbalance for PICs. While “the high trade openness masks large trade
deficits for most PICs, particularly among non-resource exporters” (Chen et
al., 2014, p9) in particular, a closer look at the role fuel imports and tax rates
in Fiji is necessary to set a precedent for decarbonization amongst other PICs.
It is suggested this is incumbent upon any nation attempting to meet SDG 12:
Responsible Consumption and Production (SLoCaT 2018).
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Fiji - Fuel imports (% of merchandise imports)
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Figure 19: Fuel imports as percentage of total merchandise imports per annum (Yodatai 2017)

These variations in fuel import value encompass, but also obscure,
some of the issues surrounding the role of automotive diesel and petrol as cost
factors associated with the land transport sector of Fiji’s economy. According
to published government figures, “[c]Jompared to 2015, the import categories
recording notable decreases were: Mineral products [HS 25-27], down $272.0
million (26.2%) to $765.8 million due to decreased imports of gas oil
(diesel)” (FBoS 2017). However, this recorded reduction belies the reality of
price reductions in the Automotive Diesel Oil (ADO) price from 2015 to
2016. Import price values for the entirety of 2015 and 2016 are not provided
within the Pacific Fuel Price Monitor database (The Pacific Community
2017). However, by comparing the Q1-Q2 2015 and Q1-Q2 2016 cost per
litre (in FJ$), the pre-tax ADO price dropped from just below FJ$1.47 to
FJ$1.02 comparing Q1 of each year, and from FJ$1.11 to FJ$0.69 for Q2 of
each year. This means Q1 2016 prices were 69.5% of the Q1 2015 price, and
Q2 2016 had dropped to 62.4% of the Q2 2015 price (Wainibalagi 2016).
This gives average prices 65.95% lower in 2016 from 2015, and, functionally,
the price reduction FBoS noted from FJ$1,037.8m to $765.8m means the
2016 fuel import value equates to 73.8% of the 2015 fuel import value, a

26.2% reduction in a market that has compressed by 34.05%. This means the
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actual realized increases in fossil fuel import volumes would be around
7.85%.

FJD [Millions]
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Figure 20: Trade import value comparison, October 2015/0ctober 2016 (FBoS, 2017)

The trade imbalance in Fiji should be further examined, particularly
in light of the absence of disaggregated mineral product costs. The FBoS has
not distinguished between the fossil fuel import value for land transport as
distinct from air transport, sea transport, and products for other applications
(such as lubricants, industrial processes, etc.) Prasad & Raturi (2019) have
calculated an estimate of 79m liters of fuel dedicated toward domestic
maritime activities in 2016, but further disaggregation of fuel consumption
by each sector will require improved reporting requirements. Growth in the
Fiji vehicle registration figures from 101,425 total vehicles in 2015 to
110,763 total vehicles in 2016 (an increase of 9.21%) supports the
understanding that even as fuel import costs have dropped consumption has
trended upward (LTA 2018). However, in the land transport sector, if it is
assumed that the import volume increases are attributable to land transport
equitably with other uses, we see the 9.21% increase in vehicles from 2015
to 2016 corresponding with a 7.85% increase in fuel volumes and a slight
decoupling (1.36%) of GDP from energy intensity derived from fossil fuels

in land transport activities.
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c) Licensing & Registration

There is a time component involved in licensing drivers for Fiji road
use. Table 56 below (LTA 2012), outlines the commitment for each licensed

driver to obtain their provisional license.

Theme Major Strands Hours Coverage
1. NDC 001 — Road Code (Traffic Laws) 5 hrs
2. NDC 002 — Elementary Vehicle Components 2 hrs
3. NDC 003 — Act/Regulation (Offences) 2 hrs
4. NDC 004 — Driving Safety Tips 1lhr
5. NDC 005 — Driving Skills (practical) 20 hrs
30 hrs

Table 56: Lessons to be Covered (LTA Road Code Manual)

The cost of licensing, in addition to the published fee schedule (LTA
2018), involves driving instruction for newly licensed drivers. These costs
vary depending upon the type/class of license being obtained (PSV, RSL,
manual/automatic, etc.) The fee schedule is extensively documented on the
LTA website, and depending on the service, fees can range from under
FJ$3.00 for certain inspections to over FJ$532 for 10-year Road Route
Licenses. Vehicle registration prices are also variable, beginning with an
annual registration fee of FJ$43.60 for vehicles with engines under 1,000cc,

rising to over FJ$274 for vehicles with engines larger than 4,000cc.

d) Insurance Costs (Coverage & Claims)

There are a number of transport insurance providers in Fiji, primarily
catering toward automotive coverage. These consist of the following

companies (Insurance Pride 2017):

1. ANZFiji 8. New India Assurance Co.

2. Aon Risk Services (Fiji) Ltd, Fiji
Limited 9. QBE Insurance Ltd.

3. BMP Insurance 10. Queensland Insurance

4. Colonial Insurance (Fiji) Ltd.

5. Dominion Insurance 11. Sun Insurance Ltd.

6. Fijicare Insurance Ltd. 12. Tower Insurance Ltd.

7. Life Insurance 13. Anandilal Amin &
Corporation of India, Fiji Associates

14. BMP Insurance
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15. B.J. & Associates 26. O.B. Raniga & Associates

16. Billett Wright & 27. P Matailevu & Associates
Associates Ltd. 28. Rajesh Singh &

17. Charan & Co Associates

18. Dhurup Chand & 29. Ramesh Kumar &
Associates Associates

19. Fortune Consultants 30. Rattan Vidya

20. Gandhi’s Insurance 31. Rishiram & Associates
Services 32. Saiyad & Associates

21. Insurance Holdings (Fiji) 33. Satendra Sharma &
Ltd. Associates

22. JAIM’s Insurance & 34. Sham Narayan &
Consulting Services Associates

23. Krishna Naidu 35. Sharma’s Insurance

24. Marsh Ltd. Services

25. McLaren’s Young 36. Singh Ujagar

International

However, not all insurance operators necessarily provide motor vehicle
policies, despite their growing role of within the composition of the insurance
industry. The Reserve Bank lists BSP, Dominion Insurance Limited, Fiji
Care, LICI, New India Assurance Co. Ltd, QBE, Sun Insurance, and Tower
insurance as licensed insurance companies, and it conducts annual analyses
of the insurance market in Fiji (RBF 2016). The RBF report covering 2016
indicates increases in motor vehicle insurance demand, coinciding with
increased vehicle registration, contributed to a growth in general insurance,
alongside fire coverage and followed by medical coverage. Despite the large
growth in secondhand vehicle registrations, the growth in value of insurance
for new vehicles was far greater than the 7.8% increase in secondhand
insurance coverage, at 27.5% (RBF 2016).

Before looking at the vehicle maintenance and repair industry below, it is
helpful to compare the gross and net premiums for motor vehicle insurance,

since it provides a baseline minimum figure for money paid out in damages
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for the sector. Table 57 shows the value of claimed accidents has increased
from FJ$1.4m in 2012 to FJ$3.2m in 2016, which is derived by subtracting
the net figure from the gross figure in each year. in Over this same period the
industry achieved increased coverage of FJ$16.8m from FJ$29.3m in 2012 to
FJ$46.1m in 2016. Thus, while the fiscal input into the industry has increased
by 57.3% from 2012 to 2016, the value of the claimed insurance on motor
vehicle accidents has increased 128.6%. The reality that, “motor vehicle class
continued to dominate the net premium pool at 32.7%” (RBF 2016) belies the
reality that increased reliance on private motor vehicles, while benefitting and
bolstering the insurance industry (as well as the automotive import, repair,
and servicing industries) is having a negative impact on the overall economy
due to increased congestion and increased household reliance on fossil fuel

products through the various costs associated with each.

Additionally, this may indicate there have been significant increases in
both the prevalence of accidents relative to the increases in vehicle population
over the same period, which is substantiated by the increases in motor
vehicle-related fatalities over the course of the past decade, as shown above
in Private Vehicle Operators.
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Table 7 Distribution of Gross Premium

" | Pers.* [Liab.**|Others

Table 8 Distribution of Net Premiums

2012 | 489 293 3.l 40.3 | 193 47 | 145.6 2012 15.5| 279 26| 356 17.6 33| 103.0
2013 | 546 | 345 40| 407 | 221 43 [ 160.2 2013 ( 23.5( 327 3.4| 355 202 3.5 118.8
2014 | 544 | 401| 38| 461 | 209 56 | 170.9 2014 | 307 382 33| 410( 197 42| 1371
2015 | 49.9 ( 416 4.2 44.0 | 21.2 5.5 | le6.4 2015 28.7| 383 3.4| 340 19.5 44 1283
2016 | 52.3 461 44 474 | 21.0 51| 176.3 2006 ( 202 429 35| 41.8 19.0 350 1309
% Change % Change
2012 | 31.8| 136| 33| 148 | (3.0)( 146| 165 2012 | (19.7)| 15.8| 13.0( 187 (1.1)| 118 6.3
2013 | 17| 177 | 200| 10| 145] (85| 100 2013 | 56| 172| 308 (03)| 148 (79) 153
2014 | (04) | 162 | (5.0)| 133 | (54)( 302| &7 2014 | 30.6| 168 (2.9)| 155 (2.0)| 200/ 154
2015 | (8.3) 37| 10.5| (4.6) L4 | (L8)| (2.7) 2015 | (&5) 03| &.1|(17.1)( (1.0} 438 (6.5)
2016 | 48| 108| 48 7.7| (09| (7.3)| 59 2016 | (29.6)) 120/ 29| 229 (2.6} (20.5) 20
% Share % Share
2012 | 336 201 1 277 | 133 3.2 | 1000 02 150 27.1) 2.5] 3.g 17.1 3.7 100.0
2013 | 31| 215 25| 154 | 138 7 [ 100.0 2013 19.8( 27.5( 29| 299 17.0 29 100.0
2014 | 31.8 23.5| 1.2 70| 122 33| 1000 2014 224 278 24| 299 144 31| 100.0
2015 | 300 [ 250 ( 2.5 265 | 127 33| 1000 2015 224 298 27| 265 152 34| 100.0
2016 | 29.7| 261 25| 269 11.9 29 [ 100.0 2016 ( 15.4| 328 27| 319 145 27| 100.0

Source: General Insurance Companles

* Personal - Householders, Medical, Term Life, Burglary,
and Personal Accident

* Liabilities - Motor CTP, Professional Indemnity, Public
Liability and Workers Compensation

Source: General Insurance Compan les

* Personal - Householders, Medical, Term Life, Burglary,
and Personal Accident

** Liabilitles - Motor CTP. Professional Indemnity, Public
Liability and Workers Compensation

Table 57: Gross & Net Premiums, Fiji Insurance Sector (RBF 2016)

Unfortunately, the liability insurance sector, which includes some
motor vehicle coverage, is not disaggregated from other coverage, and would
require further analysis and data to draw any specific conclusions about value.
It is clear the growth trends are not as pronounced as the stated motor vehicle
coverage values, however, the contributions were quantified to a degree by
the recognition that, “(t)he total number of policies issued and renewed by
general insurance companies grew from 172,366 policies in 2015 to 195,005
policies in 2016, underpinned by the increases in the motor CTP and motor
vehicle classes, which accounted for 98.3 percent, and reflective of the
significant increase in imported motor vehicles on Fiji’s roads” (RBF 2016).
There is no direct correlation yet drawn between the motor vehicle industry
and the risk factor across the rest of the national insurance portfolio. Further
research and development of correlating indications may help capture
externalities and evaluate the full costs of motor vehicles in future insurance

market analyses.
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d) Vehicle Maintenance & Repair

Ongoing upkeep and repair of private vehicles, public service
vehicles, and the government vehicle fleet also requires significant financial
resources and support a number of businesses around the country. As per the
current motor and engineering repair listings advertised in the Fiji Yellow
Pages (2017), there are 53 listed businesses in Fiji supporting repair and
maintenance of automobiles. Table 58 gives a numeric breakdown and
geographic distribution of these. It should be noted these are third party
businesses, separate from the in-house staff at motor traders/dealerships, and
bus operators’ garages who largely handle maintenance and repair of their
public service vehicles independently of the third-party market. Any

additional informal repair sector has not been quantified or captured.

The number of graduates in Fiji entering the labour force with
certificates and diplomas from the School of Automobile Engineering and
Road Transport at Fiji National University, the only tertiary institution in the
country with course offerings directly pertinent to automotive maintenance

and repair, should also be considered.

The losses associated with maintenance charges under dispute that fall
under the purview of the Fiji Consumer Council also need to be considered.
However, statistics on the total amount settled upon by maintenance
providers are not readily available and reported. FRCS records of revenue

may be on-file, but have not been disclosed at the time of writing.

Location # Business Name Contact
1 Ba Body Builders Coach Works +679 667 5025
2 Bridge Service Station +679 667 4461
8 Bright Motors +679 667 5684
4 Chanel Motors +679 667 0966
5 Copper +679 667 4087
Ba 6 Jaisons Motors +679 667 4681
7 Jas Mechanical Works +679 667 4095
8 Lal Saten +679 667 5362
9 Mukesh Motor Repairs +679 667 6243
10 | Munessar & Sons Ltd +679 667 4927
11 Ram Autar & Sons +679 667 5377
12 | Jack’s Motor Traders (Fiji) Ltd. +679 881 1799
Labasa 13 | Kuver Motors +679 881 1648
14 | Suraj Motors +679 881 1277
Lami 15 D_ee Ace Motors : _ +679 336 1880
16 | Richards Small Engine Repairs +679 336 4144
17 | Charles Edward Motors +679 666 1915
Lautoka 18 | Marine Drive Motor Services Ltd +679 666 3551
19 | Ram Motor Repairs +679 666 3551
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Ace Rental Cars (Fiji) Ltd +679 334 0011
27 | Hari's Motor Repairs +679 339 1066
Nasinu 28 | Rajesh General Auto Repairs +679 994 0640
29 | Wheelside Partners Fiji, Ltd. +679 339 1259
30 | WM Motors, Ltd. +679 334 3117
Nausori 31 G. M Motors +679 340 0280
32 | Vithal's Motor Garage +679 347 6411
Navua 33 Riyerside Motors +679 346 0282
34 | Triangle Motors +679 346 0684
. 35 | Eskay Motors (Fiji) Ltd. +679 338 3200
Raiwaga
36 | Fleet Serve (Fiji) Ltd. +679 338 1539
37 | Chand’s Motors +679 338 2113
Samabula | 38 | GMH Autos +679 338 4786
39 | Turtle Tyre Services +679 337 3735

Table 58: Geographic distribution of Third Party Auto Mechanics

e) Road Traffic Accident Factors

How are the road safety dimensions being quantified? How do
initiatives such as LTA’s call for 60,000 Road Safety Pledges (Sokia 2013)
yield measurable results of verifiable causal effect quantifiable impacts?
Road Safety is not merely a sentiment, though the importance of retaining
and cultivating a humanistic, largely pedestrian, approach to the roads of a
city cannot be ruled out as a factor. Road Safety is also a state of aspiration,
a state in which procedural adherence to public policy (i.e. the Road Code)
may not necessarily yield optimal road safety, if policy does not foster an
environment in keeping with the rate at which everyone is adhering to the
Road Code.

Fiji provides, in principle, free nationalized healthcare services.
According to the 2015 Annual Report from the Ministry of Health, the budget
was approximately FJ$239m, comprising 8.08% of the total FJ$3.33b
government budget (Ministry of Health 2015). There are additionally a
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variety of private healthcare providers, ranging in size from the Suva Private
Hospital to private practice clinics staffed by individual physicians. However,
accurate data on the expenses and revenue involved in the private sector
healthcare industry of Fiji is not readily collected for dissemination by FRCS,

so the public expenditures should be considered a low-end estimate.

According to statistics provided by MolT, from January 1%, 2017
through August 21%, 2017, there were 31,314 traffic infringements notices

served. The breakdown of infractions is provided below:

OFFENCE TOTAL DRIVERS CHARGED IN 2017
Speeding 19,135
Seat Belt 1,214
Careless Driving 705
Carrying Excess Passengers 231
Driving Without License 371
lllegal Operation 483
Driving with Expired DL 49
Improper Use of Mobile 35
Other Offences 9,091
Drunk and Drive Arrest 425
Total Traffic Infringement Notice 31,314

Table 59: Fiji National Traffic Infringement Statistics, 2017 (Transport Working Group, MolT)

As indicated above in Table 59, the vast majority of enforcement
involves ticketing for speeding. The national maximun speed limit is 80
kilometers per hour (kmph), but in most municipal/urban areas, the posted
speed limit is 50kmph. Additionally, public service vehicles such as buses,
carriers, and heavy cargo vehicles are expected to conform to a maximum
60kmph limit.

One factor largely absent from reporting in traffic accident reports
relates to the degree of window tinting installed by vehicle owners. In
contrast, “[a]ll states and territories in Australia stipulate a maximum
darkness, known as the visible light transmission level (VLT) for the
windscreen, and side and rear windows. Windscreens are not to be tinted as
the minimum requirement for VLT is 75% and even clear film reduces VLT
below 75%” (Cancer Council Australia 2017). In Fiji, there are regulations
to control the level of window tinting, which is not to exceed 70%, with
exceptions granted only to ministerial & permanent secretary government
fleet vehicles (Pratibha 2017). In a study conducted by the Virginia

Transportation Research Council, it was determined “window tinting reduces
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the ability to detect targets that would be difficult to see through clear glass,
and this can be a liability when ambient lighting is low. In addition, the
adverse effects of window tinting become increasingly pronounced as
transmittance goes below 70%, particularly for people who wear spectacles
and for older drivers...Further, by reducing the amount of light transmittance,
window tinting reduces the ability of an outsider to see into a vehicle,”
(Proffitt, et al. 1993).

In regard to alternatives to reduce risk factors, highway safety expert,
Dr. Abdulilah Zineddin was quoted as saying"[d]rivers need to outweigh the
risks of obstructing their visibility by tinting their windows. They can simply
wear sunglasses to deal with the sun, they can turn their car on a few minutes
earlier to get the heat out or they can put more efforts in parking in shaded
areas" (Zacharias 2013). It is also suggested that data around tinting and
opacity be collected by the Fiji Police Force for sharing with LTA and
Ministry of Health to determine to what degree visibility impairment on either
side of the windscreen may be responsible for accidents and fatalities on Fiji

roads.

In regard to fatalities, the Road Code manual states, “[e]xcessive
speed is one of the biggest killers on our Fiji roads. On average, 38 people
die every year in speed related crashes” (LTA 2012). But LTA reports annual
road traffic fatalities haven’t dipped below 41 since 2013 (LTA 2017), and
while pedestrians make up the largest demographic group in terms of victims,
“[c]yclists are more exposed to serious injuries during accidents. Rain, Wind,
and Poor Visibility make conditions worse for cyclists” (LTA 2012). From
the 2013-2016 period, five cyclists were killed as compared to the 81
pedestrians and 128 vehicle occupants, which is disproportionately high,
relative to the total mode share of cyclists shown in Table 2, making it a more

dangerous way to travel, per capita.

While national road traffic fatality statistics were outlined in the
sections on Private Vehicle Operators and Taxi Operators, not all road traffic
accidents end in death. “Bikes and the people who ride them elicit more

passions than any other way of getting around. Tempers flare up on city
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streets every day on every continent, and the dispute over riders’ presence on
the street has spilled over into social science research, media coverage, and
commentary” (Sadik-Khan & Solomonow 2016). However, with a mode
share amongst Fiji commuters of well under 3%, as shown by IUCN’s
LifeCycle survey (Irvin 2017), the MolT Transport Database survey findings,
and the findings of the self-response survey on commuter behavior generated
as a component of this thesis research, the composition of Suva’s active
transport commuter population is much more heavily skewed toward
pedestrians, both in terms of composition of total traffic volume and the
number and percentage of complaints regarding road safety. As stated in
Figure 17: Accident rates by vehicle class, GSTS, pedestrians are the largest

demographic to suffer fatalities in the event of a road traffic accident.

The International Road Assessment Programme (iRAP) developed a
methodology for estimating the true cost of road traffic accidents, which for
fatalities, includes a value of statistical life (VSL) at a central ratio value of
70 (with a range of 60-80) for VSL:per Capita GDP, and for serious injuries,
the central ratio value of 17*per Capita GDP is proposed (with a range of 12-
24), assuming ratio of serious injuries:fatalities estimated at a central ratio
value of 10:1 (ranging from 8-12) (Dahdah & McMahon 2008). Based upon
the declared GDP of FJ$10,980.141m (Government of Fiji 2017) and the
national population of 884,887 reported following the 2017 census (FBoS
2018), per capita GDP is estimated at FJ$12,408.52. Using the central ratio
determined by iRAP, this yields an estimated VSL of FJ$868,596.40. For the
70 vehicle-related deaths recorded in 2017, this represents a theoretical loss

of FJ$60.8m to the Fijian economy.

Additional costs incurred due to serious injury would be estimated at
FJ$210,944.84 per incident, with economic losses of FJ$147.7m estimated
nationally, based upon an assumption of serious injuries occurring at ten
times the rate of fatalities in road traffic. The most recent Fiji-specific data
set, collected from October 1%, 2005 to September 30", 2006, recorded 374
road traffic accident-related hospital admissions, of which 67 were fatalities
(Herman et al. 2012). The Traffic Control Division reports of 76 deaths in
2005 and 89 in 2006 both exceed the total captured by the Fiji Injury
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Surveillance in Hospitals database, but the ratio of serious injuries to fatalities
at the time was much lower than iRAP’s estimated 10:1 at 4.58:1. If this is
extrapolated to 2017 figures, 321 serious injuries would be estimated, at a
loss of FJ$67,713,293.64 to the Fijian economy. The discrepancies in the
scale of healthcare cost estimates illustrate the need for updated reporting and
future research into the true costs of road traffic accidents to the Fijian

economy.

f) Infrastructural Footprint

While discussions around GHG emissions often focus upon the
carbon footprint of activities, which take into account “the total amount of
CO: and other GHGs emitted over the full life cycle of a product or service,”
(ADB 2010), an infrastructural footprint takes into account not just the
emissions associated with the life cycle of the infrastructure, but the physical
impacts created by the infrastructure. This includes the direct impacts, as
“[r]oad construction introduces huge quantities of foreign material to the
natural environment and disrupts the soil conditions and runoff behaviour
for hundreds of kilometres,” (Newman et al. 2012). Beyond these direct
impacts of the infrastructure’s construction, indirect impacts include the use
of the roadways once completed, which involve vehicular emissions, oil
runoff, noise, and disruption and harm to fauna with habitats in the vicinity

of or encompassing road infrastructure.

As outlined by Sessions (1992), there are six key processes in
estimating road unit costs, which include; surveying, clearing & piling,
earthworks, finish grading, surfacing, and drainage. Given the role plastic
waste may play in future bitumen aggregate road construction mixtures,
further review of the process and elements involved in each step of road
construction would denote the potential environmental impacts associated
with each. There are specific issues which need to be addressed at each stage
of the road development process, and this should be addressed in future
project work associated with infrastructure development. FRA holds purview
over the vast majority of infrastructure across the national road network. In

the instances of subdivision development (such as certain residentially zoned
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areas) and institutions with specific purview over their own facilities (such as
academic institutions), road infrastructure plans are presented to FRA and
either approved or denied, but the actual construction of the road network is
organized through the entity leading the development. Standardization of
construction for all infrastructure projects is necessary to both estimate the
resource inputs per kilometer and evaluate both depreciation and degradation
in accordance with designated use, as well as assigning the weight thresholds

for vehicles using specific roadways.

g) National Road Infrastructure

According to FRA statistics, as of 2016 there are 7,525km of roads in
Fiji; 1,707km sealed and 5,818km unsealed (FRA 2016). As the Transport
Industry Profile in Chapter 5 lists, as of 2018, LTA recorded 119,960
registered vehicles, which provides a national average of 15.94 vehicles/km
of road. Without disaggregated municipal data, merely measuring against the
sealed road figures, a conservative estimated figure for urban vehicle density
of approximately 70.28 vehicles/lkm would emerge. If the more than 300km
of non-urban sealed road encompassing the 475km of the Queens and Kings
highways are removed from this figure (Breen 2013), the estimate is brought
up to at least 78.72 vehicles/km. This figure for urban traffic density is likely
as close to an accurate picture as possible using available data until exact

sealed road distances within each municipality are provided.

The width of roads in Suva varies, but the average is around 9.4m (see
Section D: Fees, Fines, and Enforcement below). If projected across the
whole road network, it may be estimated as approximately 7,525,000m
averaging 9.4m wide would utilize 70.735 km? in a country of 18,274km?
total land area. Thus around 0.4% of Fiji's surface is covered in roads, and
this road network is valued at FJ$7b (FRA 2017), with over FJ$600m
budgeted per year (as of 2016) for investment in upkeep and expansion of the
roads, bridges, and jetties. To put this in perspective, if Fiji applied the same
level of financing towards valuation and preservation of its remaining land
area, it would attribute a value of over FJ$1.8 trillion dollars to its terrestrial

ecosystems.
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h) Demarcation of the Rolling Commons

The road is a public space, but to transpose a sentiment provided in
Animal Farm, it appears in the context of Fijian land transport, “all travelers
are equal, but some are more equal than others,” (Orwell 1945). The way road
lanes are designed and the uses they support guide the equitable use of road
space for everyone, whether motorists or not. Curb design, signage, and the
placement of each road element provide direction to every road user, and
these decisions create great allowances for some modes, and strict limitations
for others (in particular, pedestrians and cyclists.) The emphasis of
investments into road infrastructure creates a scenario where certain modes
are preferred, and may be examined further to understand the increases in
private vehicle ownership and use, as well as the lack of growth or decline in

mode share of other transport options.

Passing the burden onto pedestrians in the form of additional
requirements or expectations creates additional disparity in the perceived
rights and responsibilities of road users. When MWH issued fluorescent
reflective snap bracelets to school children (The Jet Newspaper, 2015), they
asserted the road as a space for vehicles, and reinforced the notion of
pedestrians as obstacles with a responsibility to make themselves visible and

to make way for automobiles.

As an example of an initiative designed to increase equity in use of
the public road systems, “(i)n Portland, Oregon, through the advocacy of the
community group City Repair, the city adopted an intersection repair
ordinance, giving every neighborhood the right to take back and personalize
the intersections closest to their homes as potential gathering and socializing
spots” (Beatley 2011). It is clear from the lack of pedestrian footpaths in a
variety of infrastructural scenarios, ranging from large stretches of the Kings
and Queens roads down to solely residential cul-de-sacs of less than a
kilometer in length, full consultations have not been factored into the
planning process, and the range of potential activities and uses that may take
place in any given area are not fully considered. During MolT Transport

Working Group meetings, however, suggestions have been proposed to
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schedule car-free days in the CBD of Suva which received general approval
and interest. While the concept was clearly supported by those present, no

further progress appears to have been made in regard this initiative.

Chief among the principles of managing a common space is the
principle of equity, which the GSTS does lay out clearly in its prioritization
criteria to ensure, “(o)ptions have a positive impact on the broader
community, are inclusive, have regard for stakeholder feedback and ideally
cover multiple jurisdictions. Options should also consider equity between
generations” (FRA 2015). Unfortunately, the structure and principles of the
GSTS many of the short-term options within the GSTS have not necessarily
been adhered to in the implementation of the strategic priorities for the
Greater Suva Area, and as indicated above, business-as-usual trends have
persisted from 2015 through 2019, with modal shift towards private vehicles
continuing without significant interruption. It is recommended equity-based
decision-making based upon existing data and future research be incorporated
into the underlying case for valuing land transport infrastructure as an asset

for the common good at not just a metropolitan, but national level.

i) Dimensions of Parking

The Urban Land Institute’s guide to The Dimensions of Parking:
Fourth Edition (Urban Land Institute 2000) identifies the following areas of
consideration when appraising parking, which is of particular concern when
discussing the commuter behavior of private vehicle operators, but must be
factored into the operational costs for other Public Service Vehicle operators

and non-motorized transport users (cyclists in particular.)

1) Supply — Suva has a mixture of on-site and off-site parking,
including one closed, multi-level garage managed by Suva City Council, and
a number of others privately held and managed around the CBD in the
following locations: BSP/Harbour Centre, Downtown Boulevard, FNPF
Dolphins Plaza, FNPF Mid-City, Tappoo City, and MH Civic Centre.. There
are also publicly managed open lots in the CBD and surrounding area.
Outside the CBD, open lot parking is prevalent, and a variety of areas are

occupied by private parking lots.
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2) Demand — According to the Household Transport Survey figures,
urban travel activities peak on Fridays, and parking demand is highest during
weekends (Richardson 2016). However, evaluation of the SCC meter

collection details may be necessary to substantiate the metered parking usage.

3) Zoning — As per the SCC zoning regulations, there are four
residential zoning designations for parking; A through D (A being of the
highest value, D of the lowest). There are two commercial zoning
designations, A & B. It should be noted, some areas under SCC management
are used primarily as parking, but zoned as multi-purpose space. Most
notably, this includes the foreshore lot located between the coast and the Suva
Library, Suva Olympic Swimming Pool, Civic Tower, and SCC building. It
is worth noting, landholders are able to utilize commercially zoned areas as

parking, as well.

4) Costs — There are a variety of costs associated with parking facility
construction and operations, as detailed in The Dimensions of Parking, which

include:

Land Costs
Development Costs
Design Costs
Construction Costs
Owner Costs
Financing Costs

Grant Program Costs

I o mmoowp

Development and Construction Period Interest

Reserves

(&

Contingencies
(Urban Land Institute 2000).

5) Revenues — There are a number of different ways to assess parking
fees and collect revenue, which include various different means of calculation
and technologies for capturing fees. (Urban Land Institute 2000). Revenues
are meant to be generated and reinvested, which may mean parking facility
improvements if the space is independently owned, or reinvested in other
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assets (such as providing other modal amenities). These are explored in the
context of Suva’s municipal parking system below in Fees, Fines, and

Enforcement.

6.5 Chapter Summary

Despite the lack of coordinated efforts to quantify and disaggregate
the impacts of the land transport inefficiencies on the Fijian economy, it is
clear cost factors are not properly monitored and evaluated by the regulators
at municipal or national level. The private sector is not yet either fully
equipped or motivated to identify economic losses and efficiency gaps in its

operations.

More than anything, the socio-economic factors (healthcare,
household income impact, tax burden, freedom of movement) and
environmental costs need to be quantified in further targeted research by
relevant ministries, supported by development bodies in each respective field.
While it is clear land transport activities affect each of these areas, the extent
and depth of influence is not properly codified across infrastructure, behavior,

or regulatory dimensions.
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CHAPTER SEVEN: ONGOING INITIATIVES, POTENTIAL
SOLUTIONS, AND FUTURE APPLIED RESEARCH

In this chapter, opportunities for future research are identified, and
avenues for strengthened partnership by various actors in the transport sector
are explored. If a transition to decarbonized land transport options for Fiji is
now needed, what are some of the ways this could be approached? A variety
of models are introduced below which might help finance the transition
towards a higher efficiency, decarbonized land transport sector. There are
multiple avenues to pursue increased efficiency through non-motorized
transport activities. Additionally, the financial mechanisms outlined, both to
facilitate and penalize certain transport behavior, expand beyond non-
motorized transport to encompass all modes, and may be mobilized to meet

the national goals of maintaining and bolstering public transport mode share.

7.1 Kerekere!! “Library”

The opportunity exists in Fiji, a culture which favours a form of
communal ownership, shared use, and familial exchange, to explore the
concept of kerekere and the balance of requests for support appealing “to the
kinship solidarity that affords a safety net to meet needs” (Farrelly &
Vudiniabola 2013). The idea of asset loan programmes, commonly typified
at the municipal level by city libraries, could be used to expand traditional
familial approaches to exchange and provision of goods and services to a
societal level with other items beyond those traditionally found in public
libraries. Tim Beatley (2011) writes, the library “for instance, might be
extended beyond books to include tents and camping and hiking equipment,
as well as canoes and kayaks.” The ability to formalize a non-monetary asset
loan structure may be very palpable for improving transport access. In Fiji,
this could be extended to bicycles, pushed or towable carts, and tools for

repairing and maintaining basic mechanical equipment.

11 “The verb from which the term derived meant “request,” or, in economic
contexts, “solicit”: kerekere involved soliciting goods, resources, services, or
use rights in goods or resources” (Carrier 1992).
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The concept of kerekere can include conditionality for the
borrowing/gifting process, or unconditional exchange, and to successfully
deploy an exchange system which provides net benefit to all participants
through this form, “the fact that they are established and managed by
indigenous peoples who share a common worldview and development goal”
(Farrelly and Vudiniabola, 2013), leaves Fiji in an appropriate position,
culturally, to foster participation in a community-wide or nationwide asset
maintenance structure which could supply and facilitate use of low carbon
transport technology not affordable to the average citizen for full-time

ownership.

7.2 Bike Share Programmes

It has been demonstrated in multiple cities around the globe, bike
share systems provide a key opportunity to increase mobility capacity at a
low capital cost and provide a sustainable public transport service. In the
example of New York City, “bike share is a physical, irrefutable alteration of
the city, breaking the bike-brain barrier that makes people think that streets
can never be wrested back from the combustion engine. The ubiquity of bike
share changes the need that people have for the street. Bike share wasn’t about
one bike lane on one street or one plaza at a three-way intersection. The
network of stations changed the language of the street, and with it the entire

political landscape” (Sadik-Khan & Solomonow 2016).

Bike share programmes create an element of low-cost buy-in to a
system where range of mobility can be enhanced four times over, and cargo
capacity can be increased fivefold for the same individual energy input
(Sibliski 2015). One of the conspicuous absences from the Citibike
programme, outlined by Sadik-Khan and Solomonow, is the presence of
cargo or passenger bikes available for people in need of short-term hauling of
goods too heavy to walk with for over a mile, or low-carbon options for small
groups of urban travelers. Providing readily accessible decentralized short-
term rental opportunities for citizens with immediate needs beyond their own
personal conveyance may be well-served by utility bike share infrastructure.

For those unable to rent or borrow private cars, or for tasks ill-suited to public
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transport, bike sharing networks can fill a specific and frequently recognized

gap in transport offerings.

There are examples of low-cost, community-based options to help
rapidly increase awareness of road rules and responsibilities that might be
illustrative to Fiji application. As an example from Charlottesville, Virginia
in the United States, “ACCT (Alternatives Community Choices in
Transportation), has been running a very successful bike mentoring program
that links experienced bicyclists with new or aspiring bicyclists” (Beatley
2011). Building up stewardship of bicycles and establishing a system for care
and repair would be instrumental to finding success in a locally deployed bike

share programme.

7.3 Tax Credit Structures

Under the current Fijian taxation code, there are a series of incentives
in place to encourage lower emission vehicles. However, the incentives in
place since 2015 have focused upon concessions reducing the cost of hybrids,
electric vehicles, and automobiles with smaller engines and better fuel
economy (FRCS 2015). They have not been structured to increase revenue
derived from personal automotive use, and the macroeconomic priority
apparently has been increasing automotive ownership to facilitate the national
development agenda. The price controls currently in place keep fossil fuel
products at an artificially deflated price, varied according to location within
the islands, but far lower than the true costs should reflect (FCCC 2018). This
continued indirect subsidy on fuels will serve as a barrier to the uptake of
electric vehicles and installation of EV charging stations until corrective

measures are taken by government ministries and FCCC.

Facilitating introduction of EVs through tax reform is not the only
option for reducing carbon emissions through incentives. “Milan officials are
currently looking at a French experiment conducted in 2014 that reimbursed
bike riders, and programs in Belgium, the Netherlands, and the UK that paid
commuters to cycle at rates equivalent to about US$0.30 [FJ$0.59] cents a
mile (1.6 km), tax-free,” (Crew 2016). As Crew elaborates, similar systems

are being designed and deployed elsewhere in Europe, and methods for
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monitoring and measuring participation at the scale of large urban areas have
yet to be fully refined and deployed. The role of ICT integration is absolutely
necessary to maximize efficiency through data capture and subsequent

deployment of site-appropriate solutions.

Ongoing competition from other transport modes provides one of the
most difficult challenges for a shift toward existing and emerging low carbon
transport technology. The industrial momentum and cultural glorification of
the internal combustion engine (ICE) is exacerbated by automotive industry
marketing tactics and a correlation of car ownership with increased social
status, convenience, and freedom of mobility, even if those associations may
be erroneous in actuality. In many cases, vehicle purchases are made through
loans incurring debt for new vehicle operators, convenience is hampered by
limitations of infrastructure (i.e. insufficient parking, congestion and delays
due to existing road design, etc.) and freedom of mobility is limited by access
to and affordability of fuel and parts. While travel range is customarily much
higher in conventional internal combustion automobiles than other land
modes, automobiles are not predominantly used to maximize this benefit,

with the majority of trips undertaken falling within the 1-10km range.

In considering alternative transport modes, Haubold (2017) recently
profiled the tax credit models for cyclists instituted by the European nations
of Belgium, France, Italy, and Luxembourg in the past decade. In light of
other national-level initiatives already underway and demonstrating various
levels of success, it would be pertinent for Pacific researchers to engage with
the national government and other development agencies to conduct a more
robust economic assessment of the costs and price thresholds for crediting
taxpayers willing to commute under non-motorized modes. IUCN and GIZ
have initiated discussions on the potential deployment of a
telecommunications-based platform for gamifying non-motorized transport
behavior, quantifying and valuing distances offset through human labour
effort, and delivering a compensation or credit to participants. It is in early
stages of conceptual development, however existing models are in operation

elsewhere globally to cite and adapt as needed.
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7.4 Fees, Fines, and Enforcement

An opportunity exists to create a number of transport-related resource
pools through better management of the current use of road and parking
infrastructure and vehicle importation, registration, and driver licensing
system. As per the LTA fee schedule, over 200 offenses are on the books with
fines varying from FJ$10 for “improper street use by pedestrian” to FJ$1,000
for “1000Kg excess Non-conforming vehicle mass+load” (LTA 2015). The
severity of the damage caused by the infraction should be noted, as the
potential harm caused by a pedestrian is most likely limited to personal
endangerment, while serious vehicle overloading can be a lethal hazard for
vehicle operators and other drivers and can attribute heavily toward

degradation of road infrastructure.

A further opportunity is to improve upon the LTA’s current ability to
assess fines and collect fees. Over 20 speed cameras were activated around
Viti Levu, beginning in 2016 (Vaurasi 2016). These could be augmented with
a combination of Automated Name Plate Recognition (ANPR) and Closed-
Circuit Television (CCTV), for instance. Both could be used to identify
vehicles responsible for infringements and serve as tools through which
appropriate enforcement of existing fineable offenses may be improved, as
well as creating opportunities for designing new fee schedules and fine
structures based around records of real-time road use data that the current
roster of LTA enforcement officers and Fiji Police Traffic Division officers

are unable to capture through current practices.

For an example of a minor infraction with data supplied by SCC on
locations and revenue potential, fee-based street parking is only operating in

the CBD of Suva at this time. Meter locations are detailed in Table 60 below:

coune | #oaing [ row T rosswian [ VR [ TS,
Meter wide by 5.4m long)

Gladstone Road 4 638 7.3 159.5 118
Thurston Street 2 210 9.7 105.0 38
Gorrie Street 2 231 7.3 115.5 42
Loftus Street 8 110 7.3 36.7 20
Goodenough Street 2 160 7.3 80.0 29
Kimberely Street 1 148 7.3 148.0 27
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Carnavon Street 4 326 7.3 81.5 60
Butt Street 1 125 7.3 125.0 23
Gordon Street 8 739 7.3 924 136
Pratt Street 3 306 9.7 102.0 56
Murray Street 2 122 7.3 61.0 22
Joske Street 4 147 9.7 36.8 27
Central Street 3 143 13.4 47.7 26
Thompson Street 4 298 134 745 55
Renwick Road 1 326 9.7 326.0 60
Grieg Street 4 145 134 36.3 26
Marlow Road 2 82 85 41.0 15
Ellery Street 7 224 7.3 32.0 41
Raojibhai Patel Street 4 238 7.3 59.5 44
Pier Street 1 56 7.3 56.0 10
Rodwell Road 1 603 13 603.0 111
Usher Street 1 None Listed | None Listed | None Listed None Listed
Mark Street 2 216 9.7 108.0 40
Cumming Street 2 173 9.7 86.5 32
Edward Street 1 100 13.4 100.0 18
Nina Street 1 116 7.3 116.0 21
Stewart Street 4 257 9.7 64.3 47
St Fort Street 1 193 7.3 193.0 35
Waimanu Road 4 2277 134 569.3 421
Victoria Parade 13 1016 134 78.2 188
Spring Street 2 206 9.8 103.0 38
Toorak Road 5 557 9.8 111.4 103
High Street 1 426 7.36 426.0 78
Suva Street 2 335 9.8 167.5 62
Harris Road 1 442 134 442.0 81
TOTAL 103 11548 9.4m (AVG) 145.2 2,150

Table 60: Suva City Council Parking Meter Distribution (SCC 2018)

As per the council regulations (SCC 2012), parking meters operate
from Monday through Friday, 8:00am to 4:30pm, and Saturdays from 8:00am
to 4:00pm. The standardized parking rate across all meters listed above in the
CBD is FJ$0.20 per 15 minutes. At maximum functionality and full
occupancy without any delinquency, each meter can earn FJ$6.80 per day.
The maximum revenue possible if all roads with registered meter are
occupied for the entirety of the day by fully compliant vehicle operators
would be FJ$14,620 each weekday, and FJ$13,760 for each Saturday.

The capital cost of each meter, as per the Suva City Council Finance

Director, is approximately FJ$10,000 (Lacanivalu 2017), so it would take
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1,470.6 days of full occupancy to pay off each meter, which serve multiple
parking spaces through dispensing prepaid tickets intended for window

display.

This projection does not include non-compliance or vacant spaces, nor
does it account for time lost as occupants vacate the parking spaces and other
motorists take their place. However, under the current maximum parameters,
weekdays could account for FJ$3,801,200 in municipal revenue, and
Saturdays would account for another FJ$715,520, totaling FJ$4,516,720 per

annum.

As per LTA code 85 653 for Parking meter offences, the fine for
parking in a metered space past expiration of the purchased time is FJ$10, so
delinquency rates would help determine revenue generated from this
enforcement activity (LTA 2015). Depending upon the enforcement costs and
returns from each unit, it may be worthwhile for Suva City Council to expand
the coverage of parking meters where street parking is currently uncharged.
It may also serve as an opportunity for various municipalities to replicate a

functioning system.

7.5 Innovation & Foreign Investment

The opportunity exists to position Fiji as a welcoming environment
for foreign investment for those companies looking to establish light industry
with minimal environmental footprint. This can be achieved through applying
variations to the current Tax-Free regions offered by FRCS to create
transport-specific incentives (such as revising the current Electric Vehicle
Charging Station Development Package), encouraging formation of local
partnerships with green technology firms from overseas and potential
relocation of foreign firms to place their headquarters in Fiji, providing
opportunity for research and development to take place in tropical, coastal
environments — some of the harshest in the world for a variety of materials

and components often used in vehicle fabrication.

The opportunities arising from selecting PICs as testing grounds or
trial markets would immediately address many of the limitations new vehicle

technologies face worldwide, such as creating competitive price points for
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developing economies, minimizing vehicle component costs and weights due
to the inherent requirement of extensive shipping to reach populations, and
ensuring both the necessary supply chain and human capacity to service and

provide vehicle maintenance are established.

7.6 Prospective Land Transport Activities for Applied Research
National-level focus on data collection and data-driven policymaking

are in nascent stages amongst most PICs. While the cross-sectoral relevance
of all transport activities is being pulled into discussion through many of the
stakeholders highlighted in Chapter 5, specific attention to land transport
activities and measures that may be taken to increase efficiency and
effectiveness of existing systems can be augmented through resourcing the

recommended activities below.

It is worth recording at this point, through USP’s Micronesian Center
for Sustainable Transport (MCST), applied research concerning transport
sector issues around the Pacific is currently being undertaken. This Center
was launched in partnership between the government of the Republic of the
Marshall Islands and the University of the South Pacific to achieve RMI’s
transport emission reduction targets and act as a catalyzing body for other
PICs to establish and achieve their own transport emission reduction targets.
It emerged from the Oceania Centre for Sustainable Transport (OCST),
formally operated through PaCE-SD, under which this research has been

conducted.

a) Pacific Islands Transport Forum & Exposition

Serious consideration of transitioning to low carbon transport
modalities for PICs has historically lagged significantly behind other
transport energy sectors and has not attracted either political priority or
significant donor investment (Newell et al. 2016). Organization of a Pacific
Islands Transport Forum & Exposition, which was initially proposed to PIDF
for joint development in March, 2016, led to collaborative inquiries with the
Fiji Government and various diplomatic missions stationed in Suva. It came
to be viewed by the relevant stakeholders and development partners as a

valuable opportunity to catalyze shifts in the transport market beyond the
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current fossil fuel-driven paradigm. Since that point, the proposition has been
flagged at the Cabinet level, and ADB has made funding commitments, with
interest in collaboration expressed by the World Bank and GGGI. Since the
circulation of the concept began, the University of the South Pacific and
COP23 Secretariat have proposed the convening of a High-Level Transport
Forum to coincide with the Expo events, and the government of the Republic
of the Marshall Islands confirmed its willingness to co-sponsor the event. It
was scheduled for November, 2018, and with representatives from Cook
Islands, Fiji, Nauru, Republic of the Marshall Islands, Samoa, Solomon
Islands, Tuvalu, and Vanuatu in attendance, the talanoa dialogue resulted in
the Laucala Declaration on the Decarbonisation of Pacific Island
Transportation (MCST 2018), which is now accepting signatures from

governmental and organizational representatives®?.

The Forum attracted a wide range of representation and elevated the
need for commitments to decarbonize the transport sector as a regional
priority. Experts from the private sector, UN agencies, CROP agencies, and
other regional and state actors assembled to address the various dimensions
of what a low-carbon transport sector might look like under the forthcoming
2030 and 2050 decarbonization targets.

b) End-of-Vehicle Lifecycle Policy Development

Closing the loop on the well-to-wheel resource and energy
consumption for the land transport sector is of utmost importance in reducing
the overall socio-economic and environmental costs associated with
automotive land transport. It has been recommended within the Mol T Public
Transport Working Group for age limits to be placed upon public service
vehicles (PSVs) to encourage higher efficiency in the transport service
industry. However, raising the issue of disposability in regard to the public
perception of vehicles, and if the working lifespan of PSVs is to be
circumscribed, before enforcement of vehicle age limits begins, a structured
End-of-Vehicle Lifecycle policy and the necessary systems must be put in

place to reduce waste associated with decommissioning automobiles of all

12 hitps://www.mest-rmiusp.org/index.php/laucala-declaration
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types. As per recent indications from MolT staff, a policy is being drafted

with intent to gazette in 20109.

C) Low-Carbon Transport Subsidy/Loan Programme

Based around the economic findings generated through research at
USP and the ongoing efforts of IUCN to expand development of a financing
institutional focus on renewable energy and energy efficiency technology,
there is now ample opportunity to design mechanisms to encourage similar
shifts in behavior and changes in trends in the transport market as have been
recognized in the housing market for RE/EE loan programme participants
around the region. Discussions have been undertaken with ADFIP regarding
the potential opportunities to develop financial products and services to
incentivize sustainable development in both maritime and land transport

investments and activities.

d) Research & Development Hub

One of the limiting factors which repeatedly arose in discussions
between OCST partners was the need for increased investment in Research
& Development facilities and expertise through the collaborative resourcing
from the public, private, and academic sectors. PIDF has put forth a proposal
to organize an R&D event to help facilitate better integration, and through
IUCN collaboration with SPREP, the University of Newcastle is currently
interested in establishing doctoral positions for research & development into
energy and natural resource management issues to generate solutions for
practical application in the private sector. There is considerable opportunity
to maximize efficiency and improve practices in the transport sector through

these efforts.

e) Public Transport Re-fleeting Strategy
The Climate Change Division of the Ministry of Economy has also prioritized
the re-fleeting and updating of the national bus industry to reduce localized
air pollutants, improve public health and safety, and minimize localized GHG
emissions. It has been raised as a point of action with both ADB and the
World Bank. In 2017, ADB appointed Dr. Sion Haworth & Paul Starkey to
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conduct a sectoral assessment of the bus industry, the findings of which have
been referenced elsewhere within this thesis.

The World Bank has additionally been requested to provide a
financial scrappage and re-fleeting strategy and implementation plan for the
replacement of the bus industry’s current fleet. In addition to local expertise
provided through this research, the International Council on Clean Transport
(ICCT) and the World Resource Institute (WRI) have been involved by the
World Bank staff alongside a financial consultant to generate viable options
for the government of Fiji to pursue with the private sector through its
statutory authorities and regulators (Huerta and Irvin 2017). A Joint Aide
Memoire was issued between ADB and World Bank, in consultation with

IUCN and GGG, for ongoing sectoral development matters.

f) Transformative Urban Mobility Initiative (TUMI)

As Fiji focuses on delivering the SDGs, and partnerships are being
fostered between USP and other institutions (such as SLoCaT and University
College of London) to manage maritime transport matters more efficiently,
corresponding partnerships now need to be established and strengthened to
address issues in the Land Transport Sector. Hence, engagement with the
capacity development programmes offered by the collaborative effort that is
the Transformative Urban Mobility Initiative (TUMI 2018) may assist local
academic researchers and other regional transport stakeholders in building
local/regional capacity to handle technical aspects of transport planning and
sustainable development beyond the current scope of local institutions and

the current regional staffing of development partners.

)] Traffic Flow & Land Use Analysis

There were three main areas of consideration identified for which a
significant amount of research and data collection was conducted for this
thesis but was unable to be soundly incorporated into the body of this text.
These are recorded here to assist future researchers in this field and include

the following;

i.  Bicycle Priority Network — Suggested by FRA during early

consultations, a bicycle priority network could be readily formulated
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based upon the range of examples published by municipalities and
state/provincial governments in Asia, Australia, Europe, and North
America. These premeditated development recommendations can
significantly alter and calm traffic flows, reclaim space for non-
motorized use, and increase mode share of cyclists by providing
infrastructure and routes suited towards bicycling (Boston
Department of Transportation 2013). Utilizing findings from this
thesis in collaboration with GIS expertise developed by other USP
research efforts may expedite the underlying formulation, mapping,
and publication process to advance this initiative.

Congestion pricing — Using the ANPR and CCTV capacity referred
to above in Fees, Fines, and Enforcement, a congestion pricing model
could be designed for the Suva peninsula. The Tri-State
Transportation Campaign examined the congestion pricing models
deployed in London, Stockholm, and Singapore, which demonstrated
an approximate per capita investment of FJ$57.23 in London,
FJ$243.15 in Stockholm, and FJ$55.06 in Singapore to establish their
congestion pricing schemes, coupled with expanded bus networks,
non-motorized transport infrastructure, and park-and-ride space
allocated outside the congestion pricing zone (Tri-State
Transportation Campaign 2018).

While carpool lanes and dedicated BRT lanes have been
suggested as means of increasing vehicle occupancy and reducing
traffic density at peak hours, the spatial constraints and infrastructural
limitations in providing purpose-suited lanes indicates the need for
development of alternative measures, which may include market-
based solutions instead of hard infrastructure-based solutions. Given
the significant amount of road traffic data currently on-file as a result
of this research, collaboration with local and regional academic
researchers focusing on data analytics and economics would provide
an opportunity to complete a site-specific model for Fiji’s capital city
and its surrounding metro area.

Zoning Requirements — There are currently no mandated standards

for the inclusion of purpose-built infrastructure related to the zoned
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land use of the area surrounding the road network. This oversight
means additional GIS mapping is needed to analyze real estate values
and retail turnover relative to the dimensions of road design, such as
lane width, provision of footpaths, parking availability, speed limits,
curbing, incorporated green space, drainage, and other aspects
safeguarding both socio-economic and environmental benefits
through stricter requirements around how the road network operates
in proximity and in connection to the surrounding areas depending on

their zoned land use.

Through coordinated efforts between researchers (such as
OCST/MCST partners) to process the data and generate publications, the
aforementioned opportunities may be explored and considered policy
recommendations can subsequently be published and presented to inform the

relevant policy makers within Fiji’s land transport sector.

7.7 Chapter Summary

Throughout this thesis, the review and analysis of Fiji’s current land
transport situation has been detailed in accordance with the initial objectives
introduced in the opening Chapter. Chapter 5 provided a profile of the various
stakeholders impacting the composition of governance and market structures,
inclusive of the full scale of the lending market and budget associated with
land transport activities at a national level. At the level of individual travelers,
the responses provided from commuters concentrated around the Greater
Suva Area deliver gender-disaggregated findings from a statistically
representative sample size of the capital to demonstrate with 99% confidence
inside a margin of error of 5% the perceptions held and behaviours

undertaken by land transport users in and around the city of Suva.

These findings supplement and help define targets for future activities
of the Oceania Centre for Sustainable Transport and Micronesian Center for
Sustainable Transport, both hosted by USP, supporting research, initiatives,
and project-specific interventions which aid in the fulfillment of long-term
sustainable transport goals for Fiji and other PICs. Given the available data
and financial realities faced by Fiji and its Pacific neighbors, a selection of
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incentives and policy options suggest means of motivating market forces
towards sustainability in land transport. The acknowledged limitations of this
singular study and the persistent need for broader inquiry and data collection

are clear.

Social engagement opportunities abound, as the land transport sector
covers a scope of activities impacting almost the entirety of Fiji. While
research exercises such as the Pacific Islands Transport Forum & Exposition
have been undertaken, and the diplomatic imperative has been established for
action in the land transport sector, none of the other policy and economic
initiatives have yet to be fully explored. The opportunity to improve socio-
economic and environmental outcomes through institution of a range of fiscal
and policy measures are expected to lead to immediate responses by the
market, particularly based upon the analysis of the secondhand hybrid vehicle
tax policy which directly impact the importation and registration rates of

automobiles in Fiji.

This study provides a precedent for future land transport research and
pursuit of the various options outlined above. Further exploration and data
collection are imperative to informed policy formulation for the land transport
sector in Fiji. It is recommended each of the proposed initiatives be
considered and adopted or built upon to ensure sustainability in Fiji’s land

transport sector.

151



CHAPTER EIGHT: CONCLUSIONS

Given the continued reliance upon the use of private transport, an
increasing number of people are beginning to realize that continued
commitments to foreign-sourced land transport expenditures (i.e. fuel and
vehicles) by the Fijian Government and public are not necessarily serving to
benefit the entire population, nor is the trend towards increased automotive
traffic density a necessitated foregone conclusion. It is increasingly clear that
the current trend toward private vehicle ownership and increased personal
transport expenditures needs to be reversed if both the SDGs and NDCs are

to be met by Fiji.

Since COP21, the ratification of the Paris Agreement, the
formalization of the Sustainable Development Goals, Fiji’s presidency over
COP23, and a growing swell of grassroots support from around the Pacific
(and around the world), the future sustainability discourse has shifted
substantially over the last five years. Globally, attitudes towards resource
consumption are steadily changing, and awareness of environmental impacts
is growing well beyond the conservation sector. Without our current transport
system, the socio-economic development realized around the globe since the
1950’s would not have been possible. As a species, we now find ourselves
counting down as we steadily deplete the global 570Gt CO budget required
to likely remain within the 1.5 degree Celsius threshold at a rate of
approximately 52 gigatonnes per annum (Levin 2018). The pressure is
mounting to utilize alternative energy sources and minimize our carbon
footprint on the planet to avert the worst consequences of climate change and

ensure the scenario needed for low-lying atoll nations to stay above sea level.

From reviewing the relevant stakeholders involved in transport
planning and implementation of national-scale activities, it became clear how
heavily transport activities (and by proxy, the fuel consumed) are
incorporated into profit-generating financial markets, public works, and
development projects without being actively designed to serve as platforms
for sustainability interventions. Thus far, land transport has been considered

mainly in the context of the contributions it makes towards other ends, be it
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the delivery of humanitarian aid during disaster recovery exercises or merely
government employees showing up to workshops, each in their own separate

SUV instead of walking or bicycling.

Building a dialogue with development partners, government, and the
private sector to design appropriate policy, governance, and market
mechanisms is a crucial part of transitioning to a zero-emission land transport
sector. In order to raise sufficient capital for truly national-scale impacts
sufficient to incentivize real change, commensurate national-scale policy
needs to be informed by robust data and analysis to prompt the creation of
national-scale market mechanisms. Individuals need to be informed to make
conscious daily choices to act in accordance with such policy outcomes.
Despite the development agendas of the various organizations profiled in
Chapter 5, consolidated agreement on appropriate solutions for the mounting
emissions (and associated costs) are still needed. The statutory agencies
responsible for managing both the road network and road users are currently
unable to generate revenue without fossil-fuel inputs. There is an urgent need
for multi-sectoral action on the policy, the infrastructure, and the market
composition of Fiji’s roadways in order to accurately quantify the economic
losses associated with the current paradigm. Mobility and market access
facilitate economic growth, but as indicated above, given current practices,
modal preferences in Fiji’s land transport sector end up costing households

more than they get in return for their financial commitments.

As the public commuter survey findings revealed, the preponderance
of vehicle owners, particularly among youth, indicate there may be decades
of effort required to shift the mentality of those already settling into the
automotive paradigm. The public commuter survey and transport stakeholder
questionnaire both reveal individuals are willing to engage in thinking about
the issues of reducing emissions and the associated costs. The list of potential
policy interventions suggested show individuals’ ability to envision a range
of interventions many policymakers otherwise might never consider or
propose. From the survey responses, it can be inferred that the population of
Suva is ready to see new developments in infrastructure, governance, and

market activity — additions such as rail and ferries were requested alongside
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existing improvements to lighting and signage, as well as policy measures
ranging from vehicle quotas, taxi standards, and even a toll system. A new
opportunity to differentiate the priorities of men and women and address the
need for gender equity was provided through this survey, and consideration
of the priorities expressed separately by men and women should be embedded

in policy interventions.

The findings of this thesis serve as a small but important starting
contribution towards a better understanding of Fiji’s land transport system.
There are ample opportunities listed above for the continued engagement of
academic researchers, such as USP with IUCN and other partners to generate
appropriate emission reduction outcomes which help safeguard Fiji’s natural
resources for future generations. These surveys and the requisite outreach
through the process of engaging with stakeholders has already helped put a
number of initiatives into motion, such as the 2018 Pacific Islands Transport
Forum and Expo, as well as accelerating the bus re-fleeting Strategy.
Contributions to Fiji’s Low Emission Development Strategy have been
informed by the preliminary findings of the research undertaken for this
thesis, and an ever-growing database of links and reports is now primed to be
included on the MCST knowledge portal to make them accessible to regional

researchers and decision-makers.

In conclusion, markets do not simply shift from a BAU case without
internal or external stimulus. Fiji cannot control the volatility of global fossil
fuel prices, nor fully compensate for the impact price fluctuations have upon
international trade. However, Fiji can utilize existing structures, such as the
Environment and Climate Adaptation Levy or recent Green Bond offering to
build capacity locally and facilitate its own decarbonization initiatives.
Developing sovereign financing mechanisms within the scope of national
budgeting can foster a reorientation away from ODA, foreign investment
dependency, and donor-driven projects to demonstrate the socio-economic
viability of transitioning to new technology that fits within the bounds of
Fiji’s unique social and economic construct and the environment in which it
is encompassed. Through properly penalizing continued reliance on fossil

fuels, the government could conceivably generate ample revenue to reinvest
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in transitioning towards zero-emission land transport, all while collecting
necessary data on how trips are conducted, allowing evaluation and
development of better traffic flow measures and zero/low-emission zones at

a civil engineering and municipal management level.

The potential opportunities for regulation and revenue generation
through properly quantifying the socio-economic and environmental
elements involved in land transport activities addressed above may be
detailed through further research. In particular, the contributions towards
strengthening local economic returns and environmental safeguards can be
met with financing from the global stage through assessment of contributions
by the land transport sector to the national carbon budget. The role of the
carbon market and associated taxes and charges will add an additional layer
of costs on the operation of current fossil fuel-powered vehicles. While other
externalities identified by Parry and Small (2015) as separate to carbon
pricing, such as air pollution, congestion, traffic accidents, maintenance costs,
and energy security have been addressed throughout the thesis, the
quantification of carbon and the GHG emissions associated with the land
transport sector require additional examination and quantification to assess
the appropriate contribution transport activities can make towards national-
scale decarbonization of the energy sector in Fiji. An effort towards this end

was undertaken in the production of Fiji’s LEDS.

In summation, this thesis records an action research-based inquiry
intended to serve as a resource offering an initial indication of public
perceptions of how our transport system is currently serving the needs of the
public, and how it may be improved in accordance with broad public
expectations to incorporate needed revisions in a climate-challenged future.
An annotated database of actors and initial exploration of economic factors
and influences are secondary research products. This body of research has
demonstrated the urgency required for greater awareness, wider consultation,
and iterative planning to put better procedures and protocols in place. With
additional dialogue on these issues by the relevant stakeholders, sustainability

in the land transport sector can be achieved through further examination of
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the challenges and issues identified above if combined with strong

prescriptive action taken in the immediate future.
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APPENDIXA
INTERVIEW INFORMED CONSENT FORM

CONSENT FOR PARTICIPATION IN INTERVIEW RESEARCH

I volunteer to participate in a research project conducted by Andrew Irvin from the University
of the South Pacific (USP). | understand this project is designed to gather information about
transport practices & preferences, national and urban land transport infrastructure strategies,
USP Laucala Campus services & facilities, and market economics in the land transport sector
of Fiji. I will be one of approximately 30 individuals being interviewed face-to-face for this

thesis.

1. My participation in this project is voluntary. I understand that I will not be paid for my
participation. I may withdraw and discontinue participation at any time without penalty. If |
decline to participate or withdraw from the study, my identity will not be disclosed and
contributions from this interview will not be included in subsequent research and

publications.

2. | understand that most interviewees will find the discussion interesting and thought-
provoking. If, however, | feel uncomfortable in any way during the interview session, | have

the right to decline to answer any question or to end the interview.

3. Participation involves being interviewed by Andrew Irvin from University of the South
Pacific. The interview will last approximately 30-45 minutes. Notes will be written during
the interview. An audio recording of the interview and subsequent dialogue will be made. If

I don't want to be recorded, | will not be able to participate in the study.

4. | understand that the researcher will not identify me by name in any reports using
information obtained from this interview, and that my confidentiality as a participant in this
study will remain secure. Subsequent uses of records and data will be subject to standard data

use policies which protect the anonymity of individuals and institutions.

5. Faculty and administrators from my campus will neither be present at the interview nor
have access to raw notes or transcripts. This precaution will prevent my individual comments

from having any negative repercussions.

6. | understand that this research study has been reviewed and is to be conducted in
accordance with the guidelines stipulated Human Research Ethics handbook developed by
the University of the South Pacific. For research problems or questions regarding subjects,

the Research Office may be contacted through research@usp.ac.fj or (+679) 323 2397.

7. 1 have read and understand the explanation provided to me. | have had all my questions

answered to my satisfaction, and | voluntarily agree to participate in this study.
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8. I have been given a copy of this consent form.

My Signature Date

My Printed Name Signature of the Investigator

For further information, please contact Andrew Irvin, Master’s Candidate, PaCE-SD, USP, at
511127959 @student.usp.ac.fj
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APPENDIX B

STAKEHOLDER HANDOUT QUESTIONNAIRE

10.

11.

12.

Name: 3. Job Title:
Age: 4, Organization:

How best can Fiji save money in its land transport sector?

What impact could Active Transport modes (i.e. walking, cycling, pedal-powered
hybrids, mechanical drive trains, etc.) have on fitness and health (and associated

public & private costs) in Fiji?

In Fiji, do you recognize a preference toward specific types of transport in
development planning & spending? (Why or why not, and what types do you see

prioritized over others?)

What economic, social, and environmental forces do you identify as current

market drivers for the Land Transport sector?

What incentives can you identify in Fiji’s current Land Transport market to impact
or improve cost and energy efficiency in public/individual behaviour and

purchases?

To what degree do you believe equity in mobility access, affordability, and
capacity is being delivered across Fiji, and what may be changed to improve land

transport efficiency and attractiveness?

What 3 barriers to transport efficiency do you consider as the largest (or most
widespread) in Fiji?
i.
ii.
iii.
What 3 incentives would you recommend introducing to reduce both costs and
emissions in Fiji’s land transport sector?
i.
ii.
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13.

14,

15.

16.

Which mode of Land Transport do you see as the most problematic for other road
users (and why?)

Which mode of Land Transport do you see as the most advantageous for other
road users (and why?)

In terms of time, please rate your personal travel habits (1 — most used, 9 — least

used)

_ Private Car | __Taxi|__Bus|__Minibus | _ Walking | __Bicycle | __Motorbike

|__Other

In terms of distance, please order modes below in as follows (1 — most used, 9 —
least used)

_ Private Car | __Taxi|__Bus|__Minibus | __Walking | __ Bicycle | _ _Motorbike

|__Other

My Signature Date
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APPENDIX C
PUBLIC SELF-RESPONSE SURVEY

Land Transport Survey — Perceptions, Procedure,

and Planning

The purpose of this survey is to provide residents of Fiji - Suva in particular - with an
avenue to provide opinions on your perceptions of the current land transport options,
issues, and access available in the Greater Suva area. This questionnaire should elicit data
including overall figures and relative percentages, as well as provide an avenue for detailed
feedback on suggested transport mode options, infrastructural improvements, routes for
expanded service, and other areas for development by Fijian governmental bodies and
supporting organizations. The resultant data of this survey will be included in a thesis
publication as a resource to help various stakeholder organizations and governmental
agencies make more informed choices when selecting market incentives, infrastructural
development plans, and advocacy activities to prioritize and support. It should also provide
professionals and institutions with feedback for quality services and amenities, as well as

relative public interest in future transport sector developments.

If you would like more information on the Pacific Centre for Environment and Sustainable
Development (PaCE-SD), through which this research is being conducted, please visit
http://pace.usp.ac.fj/ for additional details.

No identifying personal information will be shared unless consent is given to be featured if
you are selected as the recipient of the participants’ random draw prize (to be determined
based upon selection of your preferred transport services and amenities below). By
choosing to submit your answers, your information will be available for review,
presentation, and publication in aggregate form along with other statistical information. By
subsequently choosing to submit contact details, you will be entered in the draw and your
data will be kept on file for notification in the event you are selected as the random draw
prize winner. For any additional inquiry or comment, please email Andrew Irvin at
S11127959@usp.ac.fj.

* Required
Email address *
What is your name?

Please format as Surname, Given Names (i.e. Irvin, Andrew Grant)
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Please provide a phone number.

(You will not be contacted unless you are notified as a winner of the random prize draw for

survey participants.)
How old are you?

18-25
25-35
35-45
45-55
55-65
65-75
+75

What is your gender?

Female
Male
Other:

Are you a student?

Yes
No
Other:

Where do you study?

Not Applicable

University of the South Pacific (USP), Laucala Main Campus
University of the South Pacific (USP), Laucala Lower Campus
Fiji National University (FNU), Nasinu Campus

FNU, Samabula Campus

FNU, Raiwai Campus

FNU, Pasifika Campus

FNU, Nabua Campus

FNU, Fiji Maritime Academy

The University of Fiji, Samabula Campus

Other:

What is your field of study?

(i.e. Physics, Education, Accounting, etc.)
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Are you employed?

Yes
No

If employed, where do you work?

(i.e. Kadavu House, Victoria Parade, Suva)

What is your address/in what area do you live?
(i.e. 100 Vinod Karsanji Street, Vatuwaga, Suva)
How far is your daily round-trip commute?

Please estimate the distance it takes you to get from home to school/work and back. (For

exact distances, feel free to use https://www.google.com.fj/maps/)

Under 1km
1km - 5km
5km - 10km
10km - 15km
15km - 20km
20km - 25km
Over 25km

Which method of transport do you regularly use for your commute?

If you use more than one type of transport (multi-modal), please select "other" and describe

your commute:

Walking
Bicycle
Private Car
Taxi
Minibus
Bus
Motorbike
Other:

Ideally, what time do you begin your commute each day?
Time
How long does your commute TO work/school take?

(in minutes)
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Ideally, what time do you begin your commute HOME each day?
Time

How long does your commute FROM work/school take?

(in minutes)

What would you place the highest value upon?

(Considering your personal mode of transport for your commute and your needs, which

prize would be of greatest use to you?)

$1,000 in fuel credit

$1,000 in Taxi Fare

An X-Tasy Mountain Bike with lights, lock, and a helmet
A year-long Bus Pass

Cross-trainers & athletic wear for walking/running to work
Other:

Do you travel during office hours?
(Customarily between 8am-5pm)

Yes
No
Other:

If yes, for what reasons do you travel?

(for example, delivering parcels or letters between offices, visiting project sites, shipment
of goods)

Which methods of transport do you regularly use for your daily travel during an

average business day?
If you use more than one type of transport, please check more than one box.

Walking
Bicycle
Private Car
Taxi
Minibus
Bus
Motorbike
Other:
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If yes, how far do you travel each day?

Please estimate the distances traveled over business day trips. (For exact distances, feel free

to use https://www.google.com.fj/maps/)

Under 1km

1km - 5km

5km - 10km

10km - 15km

15km - 20km

20km - 25km

Over 25km

Not Applicable (N/A)

Do you drive outside office hours & apart from your commute?
(After 6pm and on weekends)

Yes
No
Other:

If yes, how far do you travel each day?
Please estimate the average distances traveled over evening and weekend trips.

Under 1km

1km - 5km

5km - 10km

10km - 15km

15km - 20km

20km - 25km

Over 25km

Not Applicable (N/A)

Please check any transport options you have access to within your household

(For example, if your family has a compact car as well as a motorbike and a bicycle, please

check all three boxes.)

Subcompact (Toyota Yaris, Nissan Mach, Suzuki Alto, Honda Fit, etc.)
Compact (Toyota Corolla, Ford Focus, Honda Civic, etc.)
Sedan/Wagon (Toyota Fielder, Nissan Altima, Subaru Outback, etc.)
Minibus or Van (Toyota Hi-ace, Hino Dutro, Mitsubishi Delica, etc.)
Pick-up Truck (Toyota Hi-lux, Nissan Navarra, Mitsubishi F200, etc.)
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Carrier Truck (Isuzu F-Series, Hino 300 series, etc.)

Sport Utility Vehicle (Toyota Land Cruiser, RAV4, Nissan Patrol, Pathfinder, Mitsubishi
Pajero, etc.)

Hybrid (Toyota Prius, Honda Insight, Chevrolet Volt, etc.)

Motorcycle/Scooter

Bicycle

Other:

How old are your vehicles?

(Please list as the year the car was produced. If you have more than one vehicle at your

household, space vehicle years with commas, i.e. - 2014, 2006, 2002, etc.)
What is your preferred MAKE and MODEL of car, and why?

(To clarify, the MAKE of a care is the company that makes it, such as ROLLS ROYCE or
MAZDA, and the MODEL is the type of car, such as a Rolls Royce PHANTOM or a
Mazda C-X3)

How much would you be willing to spend on a car?

Less than FJ$1,000
$1,000 - $2,500
$2,500 - $5,000
$5,000 - $7,500
$7,500 - $10,000
$10,000 - $15,000
$15,000 - $20,000
$20,000 - $30,000
$30,000 - $50,000
$50,000 - $90,000
$90,000 - $170,000
More than $170,000

How much would you be willing to spend on a bicycle?

Less than FJ$100
$100 - $250
$250 - $500
$500 - $750
$750 - $1,000
$1,000 - $1,500
$1,500 - $2,000
$2,000 - $3,000
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$3,000 - $5,000
More than $5,000

How much do you spend on transport each week?

(This would include items such as taxi fare or bus fare, or for vehicle owners; car loan

payments, fuel, insurance, registration, maintenance & upkeep, etc.)

Under $10
$10 - $25
$25 - $50
$50 - $100
$100 - $200
Over $200
Other:

What is your ideal mode of transport and target budget per week?

(For example "$50 on taxi fare™)

Is anyone dependent upon you for transport?

(For example, do you drive your spouse to work? Do you drop off children at school? etc.)

Yes
No

If so, how many people travel with you?
In your opinion, has the quality of Fiji's roads improved in the last five years?

Yes
No
Other:

In your opinion, has the traffic congestion situation in Fiji improved in the last five

years?

Yes
No
Other:

In your opinion, has your ability to travel within Fiji improved in the last five years?

Yes
No
Other:
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In your opinion, what is the most dangerous threat on Fiji Roads?
What transport problems would you like to solve or see improved?

(Identify any issues, specific or general, you may have noticed during your commute or any

other travel)
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