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1. DEVELOPMENT CHALLENGE

Context

1. Bhutan is located in the foothills of the Eastern Himalayas, bounded by China in the North and India in the East,
West and South with a total area of 38,394 square kilometres. It has a national population of approximately 757,979
peoplel. Despite a relatively small population, similar to global trends, the country faces the challenge of increasing
rural-urban migration. Between 2000 and 2015, the number of Bhutanese living in urban areas has doubled from
around 150,000 in 2000 up to 300,000 in 20152. The population in the capital city of Thimphu has expanded even
faster: in 2000, roughly 43,479 people lived in Thimphu compared to approximately 122,242 people today?. It is
expected that Thimphu will further double its population by 20403,

2. Increase in the urban population results in larger city areas which in turn increases the demand for urban
mobility, for instance due to workers’ commutes, and leads to increases in private motorized transport. As a result,
Bhutan is facing an alarming growth rate of private vehicles. Keeping aside the vehicle import restriction period from
2012 until July 2014, the numbers of light vehicles including taxies were increasing on a Compounded Annual Growth
Rate (CAGR) of 11.5% per annum tripling from slightly less than 25,000 in 2000, to over 75,000 in 2015 (Figure 1)*
and reaching up to 89,300 in August 2017.

Figure 1: Motor vehicle ownership and fuel imports in Bhutan, 2005-2010
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3. Consequently, Bhutan, especially the capital Thimphu, is facing some of the typical problems associated with
traffic growth, i.e. growing distances travelled, traffic congestion, local air pollution, negative impact on health,
decreasing road safety, social exclusion and inefficient land use. Further, since the transport sector is entirely
reliant on imported fossil fuel, the rapid increase of private internal combustion engine (ICE) vehicles results in
increasing fossil fuel imports as shown in Figure 1. The import of the petroleum products in particular diesel and
petrol grew at a CAGR of about 9% from USS 10m (Nu. 721m) in 2002 to about USS 90m (Nu. 6 billion) in 2013°
and USS 115m (Nu. 7.53 billion) in 2016. This not only exerts budgetary pressures on foreign exchange accounts
and exposes the country to energy security risk but also represents a serious threat to Bhutan’s commitment to
remain carbon neutral unless innovative low emission transport systems are promoted to become the preferred
choice for urban mobility.

1 Statistical Year Book of Bhutan 2016, National Statistical Bureau

2 Analysis based on the data from World Development Indicators

3 World Bank 2016

4 Analysis based on the data from Annual Info-Comm and Transport Statistical Bulletin 2016, MOIC
5 Bhutan Energy Data Directory 2015, Department of Renewable Energy, MoEA

6|Page



4. Indeed, a direct consequence of traffic growth is the rapid increase in transport sector greenhouse gas (GHG)
emissions, which are projected to more than double from 177,000 tCO. in 2005 to 376,000 tCO2 in 2020
subsequently decreasing to 348,000 tCOz in 2040, based on assumption that the market for vehicles will become
saturated as the need for transport services stabilizes (Figure 2). According to Bhutan’s Second National
Communication to UNFCCC (2011) and National GHG Inventory (2008), the energy sector (including
transportation) is the second-highest contributor of GHG emissions after agriculture. The transport sub-sector
emitted 118.11 Gg of COze, accounting for about 45% of all energy-related emissions and about 8% of the total
GHG emissions® as shown in Table 17.

Figure 2: GHG emissions from road transport compared to total energy related emissions (ktCO.e), 2005-2040
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Table 1: GHG emissions from Energy Related Activities
SI No. Particular GHG Emission [Gg COze] % Share
1 Energy Industries 0.7 0.26%
2 Manufacturing Industries & Construction 108.5 40.34%
3 Transport 118.11 43.92%
4 Other Sectors 41.64 15.48%
Total 268.95

5. Emissions of air pollutants are among the most pressing urban environmental challenges faced by Bhutan. For
example, emissions for Particulate Matter (PM10) are rapidly increasing: 6-fold increase has been recorded
between 2006 and 2011 (Figure 3), with some values even overcoming 75 pg/m?3 threshold, i.e. the highest level
allowed for sensitive hotspots, such as hospital or school areas. Even if PM10 are not only produced by diesel

6 Second National Communication to UNFCCC, 2011, National Environment Commission
7 Analysis based on data from Second National Communication to UNFCCC, 2011, National Environment Commission
8 UNDP, 2016: Bhutan low emission development strategy for the transport sector. UNDP, Bhutan
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engine vehicles (other particulate producers are mainly building construction and wood fire cooking), the impact
of road transport on these concentrations is likely a large contributor®,

Figure 3 Daily average concentration of PM10 in Thimphu
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Further, gender analysis of Thimphu transport sector revealed that disparity exits in travel modes, patterns and
needs of men and women. Specifically, women assume a higher share of households’ travel burden and make
more trips associated with reproductive and care responsibilities. Men have more access to private vehicles,
while women predominantly rely on public transportation in their travel patterns (59% of all female trips are by
public transport as opposed to 51% for men). Overall, women exceed men in their reliance on and use of public
transportation, in particular for trips to hospitals, work or schools (See Figure 6 and Gender analysis in Annex G
for further details).

Alignment with national priorities

7.

The Royal Government of Bhutan (RGoB) recognizes the need to address and curtail the rapid growth of fossil
fuel consumption and GHG emissions in transport sector, along with improving the quality and accessibility of
transport services to the people. RGoB therefore puts significant emphasis on promoting sustainable low-
emission transport systems in its key strategic and programmatic documents and plans in line with “Avoid-Shift-
Improve (ASI)” framework which envisages the following three complementary types of policy measures (See
also Figure 5):
e Avoid: it focuses on reducing the demand for travel, either reducing the distance travelled or the number
of trips needed, or a combination of both
o Shift: this option involves the switch from private motorized transport (i.e. mostly cars and motorbikes) to
a less carbon-intensive modes of transport, such as non-motorized transport or public transport
e Improve: seeks the reduction of negative impacts of motorized transport, increasing efficiency and reducing
fuel consumption or the introduction of alternative fuels.

Bhutan’s Vision 2020, a 20-year strategy for national development, places transport and infrastructure
development at the core of its strategy and, inter alia, highlights the need for development of a safe, reliable
and comfortable system of public transport. Since then a National Strategy and Action Plan for Low Carbon
Development has been prepared, which identifies significant additional GHG emission reduction potential in the
road transport sector (i.e. by 15% by 2040 on top of forecasted decrease by 8% in the BAU — see Figure 2).

Bhutan National Transport Policy 2006 (currently being updated), Draft National Transport Policy 2017 vision is
to provide the entire population with a safe, reliable, affordable, convenient, cost-effective and environmentally

9 ADB 2011. Capacity Buildings of the National Environmental Commission in Climate Change. Transport Sector
Report.

8|Page



10.

11.

12.

13.

friendly transport system. The policy supports the principles of inclusiveness, sustainability, sound asset
management, effective governance and an emphasis on low carbon transport solutions such as Electric Vehicles
(EVs).

The Nationally Determined Contribution (NDC) submitted in 2015 affirmed the Royal Government of Bhutan'’s
(RGoB) target of remaining carbon neutral, which was pledged in 2009 at the 15th session of the Conference of
the Parties to UNFCCC. The NDC notes that the emissions from transport are showing a rapidly increasing trend
and includes the promotion of low carbon transport system as a key mitigation measure. Bhutan’s First National
Communication (2000) and Second National Communication (2011) to UNFCCC both report significant
contributions of the energy sector to national GHG emissions. Options for the transport sector proposed include
promotion of alternative fuels, electric and hybrid technologies and mass transport options.

The 11t Five-Year Plan (2013-2018) includes “Carbon neutral/green and climate resilient development” as one
of the 16 key results and the plan envisages introduction of eco-friendly, safe, reliable and affordable transport,
as well as alternative modes of transport. Draft 12th Five-Year Plan (2019-2024) also identifies promotion of EVs
to address environmental issues and reduce dependency on fossil fuels as one of the key programmes envisaged
for the transport sector and contributes to National Key Results Area 6 — Carbon Neutral, Climate and Disaster
Resilient Development Enhanced.

In order to establish clean, safe and affordable and reliable mass transportation systems, the Economic
Development Policy (EDP) 2017 explicitly recommends introduction of electric/hybrid public transport system
in major urban centres by 2017. It also encourages to provide subsidy and incentives in the targeted intervention
where economic viability is at stake due to low mass.

The draft “Vehicles Emission Road Map” under development proposes a comprehensive packages of policy
measures to control vehicle emissions which Bhutan intends to implement until 2025 to maintain clean air and
reduce transport CO2 emissions additionally by 25%, including specifically development of a low-carbon vehicle
roadmap with clear incentive instruments and targets. RoadMap also emphasizes the need for international
climate finance to support its implementation and achievement of GHG emission reduction targets.

Relevance to SDGs

14.

In 2016, Bhutan initiated the integration of Agenda 2030 and the 17 Sustainable Development Goals (SDGs) into
the development of its 12th Five Year Development Plan. RGoB will strive to achieve all SDGs for the
achievement of Gross National Happiness (GNH), with an initial priority focus on SDG 1 on poverty, SDG 13 on
climate action, and SDG 15 on life on land. In 2010, the RGoB adopted Sustainable Transport Goals as part of
the voluntary Bangkok 2020 Declaration agreed at the Fifth Regional Environmental Sustainable Transport (EST)
Forum. The project will develop solutions, support financially and technically to shift to energy efficiency and
transform to clean energy and zero-carbon development, and at the same time opening the livelihood
opportunities for poverty eradication. Low carbon transport measures will contribute to SDG achievement, as
set out in Table 2.
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Table 2: Contribution of low-emission vehicles to SDGs

SDG Indicator Rationale

NO
1 e Improve accessibility of essential public services for all, including most vulnerable population groups
. s L]

AR and women with creation of livelihood opportunities in the Low Emission transport sectors

Reduction of harmful emissions at local level reducing associated health impacts (i.e. respiratory
diseases, deaths)
Noise reduction

Improved comfort and safety for women, through mobile application to monitor fare overcharge
and ensure safety for those travelling, especially during the night

_Facil in the F I - . i

Provision of a suitable model to support use of clean energy in the passenger transport subsector,
switching from fossil fuel use

D woee Creation of new jobs in the EVs market
Support innovation and industrial development
Reduction of fossil fuels imports

i

Improvement of air quality at urban level and availability of low-carbon transport modes

— Support Bhutan in entering a new market and to develop sufficient technological knowledge and
m experience in the country
13
Q Reduction of GHG emission associated with fossil fuel use in transport sector

Baseline scenario, root causes and barriers to low-emission transport system

15. Despite high-level political support and international commitments, in the baseline scenario the trend in the
private car ownership and car ridership is increasing. Each successive living standards survey conducted in 2003,
2007 and 2012 has shown an increasing trend toward private vehicle ownership and use, as shown in Figure 4%,
In 2003, almost 64% of the people walked to the nearest post office or health centres, while only 4% of the
households own a car. Over the years, the trend has been revised. In 2012, 36% of the households owned a car,
whereas only 20% of the people walked to the regional headquarters or nearest service centres.

10 Analysis based on data from Bhutan Living Standard Survey 2003, 2007 and 2012, National Statistics Bureau
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16.

17.

18.

19.

20.

Figure 4: Trend in transport illustrated by Bhutan Living Standard Survey
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Recognizing the urgency and scale of the problem, the RGoB aspires to make a technology leap and scale-up
uptake of Low Emission Vehicles (LEVs), hybrid and/or electric vehicles, as a more sustainable alternative and
preferred choice for urban mobility in Bhutan. Specifically, electric vehicles (EVs) were accorded the highest
priority of the RGoB with an ambitious aspirational target to roll-out 3,000 electric vehicles by 2020.

Leapfrogging from the predominant use of conventional internal combustion engine (ICE) vehicles to LEVs and
in particular EVs, requires addressing a wide range of barriers, which can be grouped into the following three
categories: a) lack of enabling policy and regulatory framework for LEVs; b) misperceptions and low level of
technical knowledge among the various market/sector stakeholders; and c) high up-front costs and inadequate
infrastructure. Each of these categories is discussed in detail below.

Lack of enabling policy and regulatory framework: In its recent Global EV Outlook 2017, the International
Energy Agency (IEA) concludes that the global electric car market growth is still largely driven by policy support.
Policy support mechanisms are indispensable to lower barriers to wider adoption of LEVs; they can be grouped
into several categories: targets, mandates and regulations, financial incentives, and other instruments to
increase the appeal of electric cars over competing alternatives and provide advantages in terms of reduced
fees, privileged access and time savings to electric car drivers. These targeted policies should be developed at
the municipal level to suite the unique, local mobility conditions of each urban area, and facilitated by supportive
national LEV policy frameworks. In Bhutan, despite existence of high-level political commitment to LEV
promotion, a comprehensive policy support package has not been explicitly covered under the National
Transport Policy 2006. On-going revision of the National Transport Policy seeks to address this gap in order to
level the playing field for LEVs in comparison with conventional ICE vehicles.

However, there is currently limited capacity both in terms of knowledge and technical expertise in the country
and key RGoB transport agencies, as well as in city/municipal councils to design and implement supportive LEV
policies. Policy makers also lack the information on LEVs performance, technological development and results
of relevant policy actions internationally. They are also in need of assistance to develop and implement
appropriate mix of enabling mechanisms and regulations including vehicle characteristics assessment, standards
and requirements for charging infrastructure, network planning, evaluation and accounting of policies’
effectiveness and impacts.

Attitudes, misperceptions and low level of technical knowledge among the LEV market/sector stakeholders:
Consumers’ perception in terms of LEV risks and established preferences towards ICE vehicles is also a key
barrier. This is compounded by the dearth of visible proof on the roads which is key to stimulate awareness and
information. Much of the general public is either unaware or are not clear on key aspects of low emission
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21.

22.

23.

24.

25.

(carbon) transport options, particularly EVs. There is concern and lack of understanding among the public, for
example, about health and safety issues from battery operated vehicles. Specifically, through stakeholder
consultations and Gender analysis conducted in the course of PPG (See Annex G) a number of public concerns
and misperceptions regarding operation and maintenance of EVs has been revealed, such as their limited
mileage, unsuitability for Bhutan road conditions, complicated maintenance, under-developed technology,
safety of the batteries and their disposal. Further, wider use of low carbon transport requires an improved
understanding of operators/passengers needs and desires, as well as passengers’ willingness to change travel
behaviour.

Commercialization of LEVs in Bhutan is also complicated as the capacity and infrastructure for service delivery
models are not sufficiently established, even though a few assemblers and manufacturers of private vehicles
have come forward as early movers in this sector. The insufficiency of local after sales services and product
standards complicated further the situation. Though Bhutan has started witnessing an early inflow of low
emission vehicles such as EVs and hybrids, the quality of products varies across dealers and manufacturers. So
far, there are no basic minimum standards and protocols for dealers and operators on vehicle safety and
reliability, efficiency, battery performance and service life, charging infrastructure, to safeguard consumers from
low quality and unreliable products.

Lack of technology validation issues, inadequate support infrastructure such as integrated charging solutions,
perceived range anxiety vis-a-vis the costs involved, and problems with temperatures variation could pose
several limitations to LEV performance and charging. On the other hand, lower temperature at -10°C, the battery
charging power decreases by 15% compared to standard 20°C temperature!. Lack of reliable and safe operation
of vehicle while charging and improper management of battery waste could pose both environmental and safety
risks2.

Weak coordination among different institutions: There is no explicit clarity on the institutional mandates when
it comes to transport system in general and the promotion of LEVs in particular. While MolC has overarching
mandate for transport sector development, many other national and local agencies, such as the Road Safety
and Transport Authority, Royal Monetary Authority, Traffic police, municipalities and many others (See Figure
9) have a critical role to play in LEV market promotion. Absence of effective coordinating mechanism among
those agencies on the issues related to LEVs is an important barrier to establishing enabling policy and regulatory
environment for this new market. It is, therefore, important to clarify the roles and responsibilities of concerned
agencies on how to provide supportive policy signals and implement specific programs or projects that address
low emission transportation and LEVs in particular.

High up-front costs: financial incentives directed at electric car customers and users are essential for reducing
the purchase cost and total cost of ownership (TCO) gap between electric and conventional cars. Currently in
Bhutan there are several policy instruments that can influence the purchase decision of final users: pure EVs
benefit from exemptions of import duties, sales tax and 10% green tax. However, this package of financial
incentives is still insufficient to make a decisive influence regarding EV purchases and the latter remains less
competitive economically than conventional ICE vehicles.

To understand and quantify the scale of the investment barrier and the appropriate level of additional financial
incentives required to level playing field for EVs vehicles, the financial analysis has been undertaken in the
course of project preparation phase. Main conclusions of this analysis are presented below, as well as in the
Section V of this document (see Annex X for full report). The focus of the analysis has been on a taxi sector as a
targeted market segment for initial up-take of EVs: the rationale and justification of the chosen segment are
presented in the Section Il (Strategy) of the project document.

11 Juuso Lindgren and Peter D. Lund, Effect of extreme temperatures on battery charging and performance of electric vehicles, 2016
(Department of Applied Physics, Aalto University of School of Science, Finland)

12 Kjosevski, Kostikj and Kochov , Risks and safety issues related to use of Electric and Hybrid Vehicles, 2017 (University Mother Teresa in
Skopje, Republic of Macedonia)
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26.

27.

28.

First, the financial analysis clearly demonstrated that, although retail prices of a new EV in Bhutan (taking into
account available financial incentives'3) are twice as high as the price of an analogous ICE vehicle, the total costs
of ownership (TCO) of an EV compared to the TCO of its conventional (fossil fuel-based) analogue is lower (Table
3). It may therefore be concluded that purchase of a new EV is an attractive investment opportunity if

comparison is made taking the full lifecycle costs and benefits into account.

Table 3 Total costs of ownership (TCO): ICE and EV

Details Fossil Fuel EV Taxi (Scenario 1) EV Taxi (Scenario 2)
CAPEX 900,000 1,800,000 1,800,000

OPEX (Fuel) 275,000 0 (electricity) 12,000 (electricity)
o&M 9,000 9,000 9,000

Discount rate 10% 10% 10%

Life-cycle cost 2,700,000 1,850,000 1,910,000

(Nu)

However, individual choices are being influenced by other short-term considerations, established preferences
and convenience, and most importantly the limited availability of finance to afford the initial investment. The
significant up-front cost of EV makes such investment not affordable for vast majority of potential consumers
in Bhutan.

Specifically, through extensive consultation and interviews with potential EV buyers (taxi drivers) it has been
established that the maximum amount of cash payment (equity) a buyer can provide up-front does not exceed
360,000 Nu (5,455 USS), i.e. up to 20% of the EV retail price. The remaining funding gap, i.e. 80% of the CAPEX,
has to be secured in the form of debt. However, current financial market regulation in Bhutan limits the total
value of a loan that a commercial bank can provide to finance purchase of a vehicle to 30% of the CAPEX, i.e,
540,000 Nu (8,182 S). This means that even if a potential buyer is willing to make a rational investment decision
in favour of EV, there is a financing gap in the amount of 900,000 Nu (13,636 S) or 50% of the CAPEX, which
can’t be covered through equity or debt and will have to be addressed through additional support mechanisms,
such as concessional loan, grant financing and/or other financial incentives (Table 4).

Table 4 BAU Financing for EVs

Nu S %
CAPEX 1800 000 27 273 100%
Equity available 360 000 5455 20%
Loan maximum (30% - CAPEX) 540 000 8182 30%
Financing gap 900 000 13 636 50%

3 The price of the EVs varies strongly by type and make. As of 2017, there were 99 EVs in Bhutan with only few types and brands. Indian EVs,
such as the Mahindra-Reva is a small car with limited range compared to the other EVs and therefore the demand for these models have been
rather limited so far. Its price is around Nu. 8.3 lakh ($12,700). The second vehicle is the Nissan Leaf with a cost of around Nu.18 lakh ($27,500).
According to the experience of the users in Bhutan, it can achieve up to 70 percent of the range as specified by the manufacturer. A new model
of the Nissan Leaf is expected to be introduced to the market in 2018, with a reported range of 400 km. The other model, such as Tesla, is yet to
enter the Bhutanese market due to its very high cost although it provides longer ranges compared to other EVs. The models to be supported
and promoted by the project will be selected in the course of project implementation based on proposed technical specifications, as explained
in para 68 and Technical Annex B.
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29.

30.

31.

Additionally, it is also important to note that financial sector has insufficient knowledge about emerging low
carbon emission transport technologies, such as EVs, and lack capacities, experience and positive track record
with evaluating such loans, hence a tendency to over-estimate the risks resulting in the higher costs of EV loans
compared to the cost of finance for conventional ICC vehicles.

Inadequate electric vehicle supply equipment (EVSE) (charging stations): EVSE is one of the key elements for
the successful dissemination of LEVs in Bhutan, as in any other country. IEA analysis looking at early EV market
developments shows that the availability of chargers emerged as one of the key factors contributing to the
market penetration of EVs. Availability of a sufficiently extended network of recharging stations is necessary to
enable and incentivize users to switch to EVs and to reach a comparable level of ease of refuelling to that of ICE
vehicles. Different models of EVs have different ranges from 100 km to above 300 km and new models can reach
350 to 400 km. Range of the EVs is expected to increase over time, however the theoretical range of EVs in real
life is reduced due to factors such as geography, weather conditions and driving habits. Beside the spatial
coverage of charging stations, the connectivity of different EV types and different types of charging station
needs to be considered. There are different standards for the charging stations connectors, depending on the
brand and the type of charging provided (i.e. slow and fast).

There are currently only five quick charging stations installed in four different areas in Bhutan, of which only
three (two in the capital Thimphu and two in Paro including one at the airport) are fully operational and serve
on average 100 EVs per month (cca 3 EVs per day). While the number of stations is appropriate for the current
nascent stage of EV market, it is clearly not sufficient to support achievement of RGoB’s ambitious EV
deployment plans. The national policy framework is needed to provide investment and financial incentives for
individuals, businesses and local authorities willing to invest in the installation of EVSE. For example, there is a
need to simplify building code requirement and the adaptation of property and tenancy laws to integrate EVSE
charging infrastructure in building and to simplify EVSE deployment.

32.

33.

34.

STRATEGY

The strategic objective of the project is to facilitate initial stage of low-carbon transition in the Bhutan’s urban
transport sector by promoting wider uptake of LEVs, in particular the EVs since this is one of the priority
interventions as per the Low emission development strategy, as the preferred fuel source for transport sector
in Bhutan. The ambition and the expected scale of market transformation is to ensure that, by the end of the
project, the share of EVs in the taxi fleet in the country has increased substantially from 1.6% up to 6.5% or in
absolute numbers from 99 up to 399 vehicles.

The project forms an integral part of a broader RGoB’s efforts to significantly reduce fossil fuel import and its

use to reduce GHG emissions in the Bhutan’s transport sector in line with the objectives of the National

Transport Policy and the Low-emission Development Strategy and based on the “Avoid-Shift-Improve (ASl)”

framework. Under the ASI framework, RGoB collaborates with the World Bank on a larger “Green Transport

City Program for Thimphu” initiative to support “Avoid-Shift” policies and investment to reduce the growth of

motor vehicle use in Bhutan, specifically in the largest and most dynamic city, the capital Thimphu (Section IV

for further details about the WB project)

e  “Avoid”: focuses on reducing the demand for travel by promoting integrated planning and management of
the urban environment (master plan for low emission transport in Thimphu);

e  “Shift”: promotes switch from private motorized transport to a less carbon-intensive modes of transport,
such as public transport (e.g. preparation of investment in bus-rapid transit system for Thimphu).

Realizing that the residual demand for public and private transportation will have to be met by individual
motorized vehicles, the proposed UNDP-GEF project focuses on the third “Improve” (I) component of the ASI
framework aiming at reducing energy and emission intensity of motorized transport by promoting the shift from
traditional ICE vehicles to alternative low or zero carbon vehicles, such as EVs, while keeping the total number
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35.

36.

of vehicles on the roads at the same or even lower level than in the BAU. Figure 5 presents ASI Framework for
low-carbon transition of the Bhutan’s transport sector and the role UNDP-GEF project is intended to play in its
implementation.

Figure 5 ASI Approach to Low-Carbon Transport Sector Development in Bhutan

Objective - to improve access,
reduce social exclusion, reduce
energy use, improve air quality,

reduce road accidents
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person transport transport
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traffic flow technology fuel quality
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World Bank “Green Transport City UNDP-GEF “Low Emission Urban
Program for Thimphu” Transport Systems Project”

The UNDP-GEF project consists of three inter-linked components dealing with 1) policy derisking, 2) awareness
raising and capacity building and, 3) investment support. The first component addresses policy barriers by
supporting the development and implementation of enabling policy and regulatory framework for LEVs. The
second focuses on barriers related to awareness and technical capacities of the various market stakeholders.
The third component envisages the design and implementation of the financial support mechanism to address
affordability barriers, as well as investment in the EVSE (see Figure 7 for a graphical presentation of the Theory
of Change).

The project target Bhutan’s taxi sector as the primary market segment to enable and promote wide-scale
deployment of electric vehicles. The focus on taxi cabs as the primary target and eventual driving force for EV
market transformation in Bhutan has been made based on the following considerations:

Higher potential for GHG emission reduction: Even though taxis account for only 5% of the total vehicle fleet in
Bhutan, their contribution to GHG emissions and fossil fuel use is 3 times higher, i.e. 15.53% of the fuel use/GHG
emissions, due to higher travel intensity and higher annual mileage

Business case: due to taxi’s high mileage (cca 75,000 km/year), a switch to electric car use would make a stronger
economic case and faster return on investment for taxi drivers due to higher level of cost savings from fossil fuel
Visibility and Communication: taxis offer high visibility with regard to awareness raising among the inhabitants
of Bhutan and are also effective and trusted source of information and knowledge about EVs operations and
benefits among potential end-users

Gender: taxis are the main transport mode for Bhutanese women to access essential social services, such as
health (See Figure 6). It is critical to ensure that this essential demand can be met in the most sustainable and
low-carbon manner.
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Figure 6 Preferred transport mode for men and women in Bhutan
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37. While the proposed project, due to its limited scope and budget, will target and directly support promotion of
EV taxis (under Component 3), the goal in the long term is to incentivize EV uptake for other target groups (e.g.
government and company fleets as well as private cars) through related policy work (Component 1) and capacity
building (Component 2).

Figure 7 Theory of Change
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38. Component 1 “Policy support for low-emission transport” will address policy and regulatory barriers hampering
growth of LEV market in Bhutan. It will put in place conducive policy and regulatory framework for LEVs which
combines a range of fiscal and other economic incentives with enabling technical regulation. Specifically, the
project will provide technical assistance to RGoB to identify, adopt and enforce a range of policy measures
enabling operation of EVs, in particular E-taxis, develop roadmap for gradual phase-out of ICE vehicles, as well
as regulation addressing environmental risks associated with EV operations and disposal. The scope of work
under this Component will include both legal and technical support with drafting and implementing relevant
policy documents, as well as capacity building and advisory support to relevant public agencies involved in policy
design and implementation.

39. Component 2 “Awareness and capacity development” aims at addressing awareness, misperception and
capacity gaps and constraints among wide range of transport market stakeholders. The project will conduct
nation-wide awareness raising campaign targeting various categories of potential EV end-users (taxis, but also
public at large), financial sector - about economic and other benefits of low-emission vehicles, as well as about
new public policies and financial support mechanism to be developed under Component 1 and 3 respectively.
It will also develop and disseminate EV user information guide to clarify concerns regarding EVs (limited mileage,
safety issue, gender-related concerns, batteries safe disposal and management, etc) and will promote sharing
experience between existing and potential EV end-users, including women. This will also form a basis to enhance
awareness on customer behaviour, vehicle and battery performance, financial benefits, charging infrastructure
and other support services. In order to strengthen institutional capacities, the project will also support the
establishment of coordination mechanism among public and donor agencies involved in low emission transport.

40. Component 3 “Investment in low-emission transport systems and support services” will address barriers
related to affordability of and access to finance for LEVs, as well as investment in EVSE. It will, in partnership
with the local financial institutions and regulator, design and implement an innovative financial support
mechanism and financial product for EVs, including enabling revision of relevant banking and fiscal regulations,
as well as capacity building for financial sector stakeholders. It will also support expansion of the charging
infrastructure network and establishment of a viable business model to ensure its sustainability, reliability and
further growth.

41. These components retain all of the elements and intended outcomes elaborated at the PIF stage, but the
elements have been streamlined and reorganized for greater clarity and ease of orderly implementation.
Collectively, these components seek to put in place cornerstone policy instruments for LEV promotion,
supported by technical, policy-related, educational, and financial measures to raise capacity, reduce investor
risks and address the funding gap. The three components will involve various planned outputs and activities, all
designed to remove the barriers enumerated above. Table 5 shows how the planned work addresses the
barriers. Then in the following section, outputs and activities are presented in detail.

Table 5 Key Planned Outputs and Activities to Address Barriers by the proposed UNDP-GEF Project

Barrier Description Mitigation measure(s) Planned activities

e Charging network expansion is crucial to ensure e Activity 3.3.3 Procurement and
= the uptake of the EV in Bhutan. Even the existing installation of charging stations
g infrastructure will have to be properly maintained for EVs
o Lack of AR for to ensure quality and safety of the service to EV e Activity 3.2.2 Identify and
:; the charging sta.t|on drivers. The proposed project’s partners, enable alternative sources of
o net.work extension and government and private sector, will allocate financial support to promote
£ maintenance. sufficient resources for maintenance. EV market development
§ e Supporting models to mobilize resources (public beyond project duration
w and private) for expansion of the charging

infrastructure will be identified.
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Planned activities

Barrier Description

Loss of taxi revenues
due to recharging or
problems during long
distance journeys. Any
stoppage time for the
taxi drivers is seen as
loss of business
opportunities.

Mitigation measure(s)

Install fast chargers in Thimphu and at sufficiently
small distances along main highways to minimize
recharging time.

Activity 3.3.3 Procurement and
installation of charging stations
for EVs

Initial investment cost
for EVs is still too high.
Existing financial
incentives for
supporting EV uptake
are insufficient.

The required level of financial incentives should be
calculated carefully in order to understand its
impact on the Total Cost of Ownership (i.e. the
cost for purchasing, operating, and maintaining a
vehicle over its lifetime).

Activity 3.1.1 Design of
financial support mechanisms
for EVs: National EV Discount
Program for Taxi Drivers

State budget is in deficit
and cannot be used to
provide long-term
incentives for EV
uptake.

Identification of a business model that can support
EV purchase in the long term.

Activity 3.2.2 Identify and
enable alternative sources of
financial support to promote
EV market development
beyond project duration

Technical & Knowledge

Long recharging time
limits attractiveness of
EVs for consumers. Only
those customers that
can recharge the vehicle
at home during night
time, or at the
workplace will be
satisfied with slow
chargers.

Introduce fast chargers, see above.

Activity 3.3.3 Procurement and
installation of charging stations
for EVs

Lack of experienced
technicians to ensure
maintenance of EVs and
charging stations.

Provision of capacity building and on-the-job
training, ensuring sufficient mechanics have been
trained to service all EVs in the country in a proper
way.

Activity 2.2.1 Development of
EV user information guide and
training package

Performance of the EV
does not satisfy users
(e.g. shorter ranges,
shorter battery life than
stated by
manufacturer), given
Bhutanese road
conditions and
ruggedness of the
country. This has been
one of the main issues
with EV dissemination
to date.

Only EVs with sufficiently high performance
should be included in the programme to avoid
dissemination of vehicles with insufficient
performance that would impact negatively the
consumers’ attitude towards EVs.

Activity 3.1.2 Preparing
technical specifications and
selection of qualified EV
suppliers

Proper handling and
disposal of batteries is
not guaranteed.

To reduce potential future impacts of exhausted
batteries the following measures should be taken:
- Ensure training of relevant personnel in
Bhutan, including south-south learning to
share experiences among the countries
- Target vehicles that are sold with the option
of battery takeback.

Activity 1.3.3 Supporting
implementation of e-waste
disposal and management
regulation for EVs
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Barrier Description Mitigation measure(s) Planned activities

e Activity 2.1.3 Implement
nation-wide marketing and
awareness campaign about EVs

e Ensure dissemination of information among the
public regarding environmental benefits of EVs,
both at local and global level through media and
social media campaigns.

Lack of continuous o It will be crucial to ensure sufficient political ® Activity 1.2.2 Develop and

p'olitica.l su!oport for EV support in the country is provided and relevant adopt road-map and target for
dissemination over EV market development

Lack of awareness
regarding EVs.

institutional stakeholders are committed to

IR YIS, supporting EV dissemination over many years.
g e Key stakeholders in the RGoB will have to e Activity 2.3.1 Strengthen cross-
s cooperate closely to ensure the successful agency coordination
= implementation of the proposed project. mechanism
£ Poor coordination and Commitment over time is also another key
3 low level of element for success. Proposed mitigation
.g commitment from measures are: _ _ _
= relevant stakeholders. - Ensure inclusion of main stakeholders in the
o

design, implementation and supervision of
the project

- Periodic inter-ministerial coordination to
ensure alignment of priorities.

V. RESULTS AND PARTNERSHIPS

Expected Results:

42. Project goal is to contribute to the key objectives of the Bhutan’s draft National Transport Policy 2017:
- Establish an eco-system to promote sustainable and inclusive transportation services which is safe,
reliable, accessible and affordable for all
- Contribute to the goal of remaining carbon neutral at all times
- Promote development of alternative and energy efficient transportation modes for both passenger and
freight transport

43. Project objective: The strategic objective of the project is to “facilitate the initial stage of low-carbon transition

in the Bhutan’s urban transport systems” by promoting wider uptake of low emission vehicles (LEVs), with a
particular focus on electric vehicles (EVs) and taxi sector.

Component 1: Policy support for low-emission transport

44. Component 1 will directly address identified policy and regulatory barriers hampering growth of LEV market in
Bhutan and will be delivered by the main Governmental agency in charge of transport policies and project’s
National Implementing Partner, the Ministry of Information and Communication (MolC) in close collaboration
with numerous other public agencies and bodies (as detailed below in the stakeholder analysis). Specifically,
this Component will collaborate with the complementary MolC-led Sustainable Urban Transport Programme
and the National Electric Vehicle Initiative under auspices of the Gross National Happiness Commission (GNHC).
Expected outcome of this component is “By the end of the project period required policy and regulatory
environments are in place to support the promotion of low emissions transport systems” which is to be
achieved as a result of the following project-supported outputs.
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Output 1.1: Regulations developed and promoted to enable operations of EVs and EVSE

Activity 1.1.1: Conduct detailed policy and regulatory gap analysis to identify a package of most suitable and
appropriate policy and regulatory measures

45. Based on the analysis conducted, the specific regulatory measures and instruments will be identified which
could shift preferences of the potential buyers, in particular taxi drivers, in favour of EVs. Such policy and
regulations, at both national and local/municipal level, may include clarified and simplified procedures for
obtaining operating licences for e-taxi drivers, reduced license fees, preferential provisions for parking and
urban transit, additional fiscal and economic incentives for EV buyers, dealers and financial institutions (in
conjunction with financial support mechanism design under Component 3).

Activity 1.1.2: Conduct EV sector stakeholder consultations to discuss and agree on the scope and modalities of
proposed policy and regulatory measures.

46. The project will organize one stakeholder consultation with participation of all relevant public agencies, and also
businesses and NGOs, to discuss, verify and prioritize the need for and scope of suggested policy and regulatory
measures.

Activity 1.1.3: Develop technical norms, standards, regulations and guidelines to enable operations of EVs and
EVSE.

47. The project will provide technical assistance to the relevant agencies to develop and facilitate official approval,
if required, of the technical norms, standards and guidelines for operating EVs, installation of charging
infrastructure, technical standards for design of charging infrastructure and its connection to national power
grid, to assure the quality and safety of products per local context and requirements; guidelines for city
authorities regarding approval of related supporting infrastructures (e.g., charging station locations, right-of-
way for public transport, hybrid or electric vehicles), revisions of building codes to mandate investment in ENVSE
for all new commercial and public development projects, etc.

Output 1.2: Mid-term and long term target for National EV and EVSE developed

Activity 1.2.1: Conduct technical and economic analysis to establish achievable mid-term and long-term target
for transition to EVs

48. The project will support the RGoB in formulating national mid-term and long-term EV deployment targets, i.e.
qguantified policy objectives, regarding transition to EVs, as well as sustained investment in EVSE. Such targets
send an important signal to market stakeholders, especially those not yet present in the country, about new
business opportunities and the strong Government commitment to promotion of e-mobility.

Activity 1.2.2: Develop road-map for EVs

49. In line with provision of the Vehicles Emission Road Map and based on recommendations prepared under
Output 1.1, the project will support development of a Low-carbon Vehicle Roadmap with clear incentive
instruments and EV deployment targets enabling achievement of the national policy objective to reduce
vehicles’ GHG emissions by 25% by 2025.

Output 1.3: Policy guidelines and regulations developed to address e-waste disposal and management

Activity 1.3.1: Develop policy guidelines and regulations for disposal and recycling of EV batteries
50. The project will liaise with relevant agencies to develop policy guidelines/regulation for the disposal or recycle

of batteries to ensure health hazards from EV batteries are prevented. Relevant training will be provided to
minimize or avoid any community health risks and safety issues stemming from batteries (see also Output 1.4).
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Activity 1.3.2: Conduct feasibility study to explore options for batteries’ re-use and recycling domestically

51. Feasibility of domestic re-use and recycling of the used car batteries will be explored through a study to be
commissioned by the project. The study will also inform the design of appropriate regulation (under Activity
1.3.3)

Activity 1.3.3: Support implementation of e-waste disposal and management regulation for EVs of safe disposal
and recycling of EV batteries

52. The project will work with the EV dealers to design and implement a pilot programme on proper collection,
disposal and recycling of the batteries in line with developed policy guidelines and regulations.

Output 1.4: Technical capacity of the relevant agencies and public bodies are enhanced on various aspects of EVs
and EVSE

Activity 1.4.1: Design and support provide the training and capacity development programme
53. To support RGoB in implementing proposed policy and regulatory changes (Outputs 1.1-1.3), training
programme for relevant public bodies will be designed and delivered continuously through the course of the

project to gradually strengthen capacities of public employees to apply and implement those policies and
regulations in practice, in particular new technical standards and environmental regulation.

Component 2: Awareness and capacity development

54. Component 2 is aimed at addressing significant institutional and technical capacity constraints, as well as
misperception and “disbeliefs” regarding EVs among general public, but more specifically among targeted
category of end-users, the taxi drivers. This Component will be delivered in close partnership and collaboration
with EV manufacturers, dealers and existing EV users. Expected outcome of this component is “by the end of
the project period institutions and consumers are fully aware and knowledgeable on the EVs”, which will be
achieved through following project-supported outputs interventions.

Output 2.1: Awareness campaign supported

Activity 2.1.1: Conduct awareness/perception survey (baseline)

55. To better understand the level of awareness about and attitudes towards EVs among general public and
targeted group of taxi drivers and their clients, an opinion/perception survey will be conducted during the
inception period of the project. The key objective of the survey is to identify main issues and concerns of the
end-users which would have to be addressed and removed through awareness campaign and training. Women'’s
specific needs as drivers and users of EVs will also be reflected in the design of the survey. The purpose of the
survey is also to establish quantified baseline against which project progress and results will be tracked and
monitored.

Activity 2.1.2: Design and publish relevant awareness and promotional materials

56. Based on the results of the survey (Activity 2.1.1), specific information and knowledge gaps will be identified
and addressed through this activity by developing and publishing relevant awareness raising and promotional
materials.

Activity 2.1.3: Implement nation-wide marketing and awareness campaign about EVs and their benefits

57. A nationwide marketing and awareness raising campaign focused on EVs will be designed and delivered across
the country for targeted segments of end-users such as drivers, public vehicle operators, service providers and
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general public. This campaign will cover: a) socio-economic, financial and environmental benefits of EVs; b)
information about existing policies and regulations promoting and enabling EVs (Outcome 1); and c) information
about financial support mechanism and financial loan products available (Outcome 3). This campaign will involve
television, social media and other means aiming specifically to address the significant knowledge constraints
regarding EVs among general population, in particular women. This will also form a basis to enhance awareness
on customer behaviour, vehicle and battery performance, financial benefits, charging infrastructure and other
support services.

Activity 2.1.4: Conduct awareness/perception survey to measure the level of awareness and perception (end-of-
project)

58. By the project end analogous awareness/perception survey will be conducted following the same survey
techniques and methodology as in the baseline survey. The purpose of the end-of-project survey is two-fold: a)
monitor, assess and report on the achieved results and their effectiveness in terms of changes in perception and
attitudes; and b) identify remaining capacity and knowledge gaps where additional PR/capacity building needs
will have to be provided post project.

Output 2.2: Information Guide developed and technical training implemented on EVs

Activity 2.2.1: Develop EV user information guide and training package

59. Technical assistance will be provided to design EV user information guide and the associated training package
and to provide other required technical advisory services (on-the-job training) to targeted EV users, such as taxi
drivers, technical personnel on charging infrastructure and in O&M businesses.

Activity 2.2.2: Implement capacity and training program

60. It is envisioned that the project will work with Vocational Training Institute to conduct training, leading to
certification, of local technical experts, existing and prospective taxi drivers. This way, the training programme
will be formalized through key government agencies assuring long term sustainability well after the project
closure.

Output 2.3: Effective and functional Coordination mechanism established to promote EVs

Activity 2.3.1: Support inter-agency coordination mechanism

61. The project will facilitate more effective and systematic coordination and collaboration (vertically and
horizontally) among relevant transport management agencies and key stakeholders involved in low carbon
transport, including GNHC, MolC, Bhutan Power Corporation (BPC), Thimphu Municipality, etc. Support to be
provided may include, for example, identification of gaps, overlaps and appropriate modalities for effective
collaboration, organization of regular meetings and identification of specific issues which require coordination
and collaboration. Wherever needed, additional regulatory and institutional changes will be proposed to
increase the effectiveness of inter-agency work on transport issues.

Component 3: Investment Supported for Low Emission Transport Systems and other Services

62. Component 3 will directly address policy and investment barriers and will be implemented in partnership with
national financial institution(s) and competitively selected EV manufacturers and their dealers. Expected
outcome of this component is “by the end of the project period necessary financial support/incentive
mechanisms are in place to increase investment in low emission transport systems and support services” which
will be achieved as a result of the following project-supported outputs.
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Output 3.1: Financial support mechanism for EVs established and operational

Activity 3.1.1: Design of financial support mechanisms for EVs: National EV Discount Program for Taxi Drivers

63.

64.

Strong financial incentives in the form of grants, subsidies or tax rebates proved their effectiveness in jump-
starting EV market growth around the world. Based on comparative analysis of relevant international experience
(See Text Box 1), the project will design financial as well as non-financial support mechanism for EVs with a
specific focus on taxi cabs. During the project inception, regional and International best practices will be
discussed further to identify appropriate elements during project implementation.

Text Box 1 International Examples of Financial and Non-Financial Incentives for EV

Japan: New subsidy scheme was introduced in 2016 that grants progressively higher subsidies as the electric
range of the model increases, with the maximum subsidy set at JPY 850 000 (USD 7 700). For a medium-range
model with a 30-kWh battery, the purchase incentive amounts to JPY 330 000 (USD 3 000).

India: India introduced the Faster Adoption and Manufacturing of Hybrid and Electric Vehicles Policy in 2015 to
support EV uptake in the country. The scheme provides incentives to the purchase of EVs and hybrid vehicles
(electric bicycles are also included) from 13,000 Rs up to 6.1 lakh Rs, depending on the vehicle model. In addition
to this incentive, India is also reducing excise duties for hybrid and electric vehicles (from 30% for conventional,
down to 12.5 and 6% for hybrid and EV respectively).

USA: The United States invested 25 billion USD for and Advanced Technology Vehicle Manufacturing Incentive
program and 2.4 billion USD grants for EV's development. The tax credits for around 54 million USD for alternative
refuelling, including charging have been provided. Furthermore, there are subsidies for the purchase of EVs and
for charging making them more economic in terms of total cost of ownership in many American cities.

Norway: In Norway, EVs are exempt from acquisition tax, representing around NOK 100 000 (USD 11 600).
Battery EV (BEVs) are exempt from the 25% value-added tax (VAT) on car purchases. This environment, coupled
with a large number of waivers on fees such as road tolls and ferries, provides a highly favourable environment
for electric car uptake and for BEVs in particular. BEV taxation should remain unchanged until 2020, while higher
purchase rebates and tax waivers were introduced for plug-in hybrid EVs (PHEVs) in 2016 compared to 2015.
Free parking for electric cars has also been provided for some time in the beginning of market development, but
is no longer applicable nationwide as of 2016.

Netherlands: The Netherlands have a differentiated CO2-based taxation scheme for which taxation rates are
gradually evolving through 2020 (the rates for each year to 2020 have already been announced). The changes
primarily affect PHEVs, which will be subject to tax rates that will keep increasing compared with the rates in
2015. Zero- emission cars are exempt from registration tax, while cars with CO2 emissions per km corresponding
to a PHEV were subject to a EUR 6 per g CO2/km tax rate in 2016 — this will increase to EUR 20 per g CO2/km in
2017.

Sweden: The Swedish government used to offer purchase rebate to PHEVs: initially at about SEK 40 000 (USD 4
500) in 2015 and then at SEK 20 000 (USD 2 250) in 2016 (for BEVs, this has been maintained at SEK 40 000 [USD
4 500] since 2011). The PHEV sales growth, in spite of the significant cut in purchase incentives, could be due to
the large share of PHEVs sold as company cars and the incentives resulting from a reduction in value of the
“fringe benefits” allowed for plug-in cars compared to conventional cars of the same class (estimated savings of
SEK 1 000 [USD 110] or more per month).

Within the framework of financial and affordability analysis conducted at PPG phase, three potential design
options of the financial support mechanism have been considered, including Option 1 “Grant (discount)”, Option
2 “Grant (discount) + Concessional loan (interest rate subsidy)”, and Option 3 “Concessional loan (interest rate
subsidy)”. Option 3 “Concessional loan” has been found not feasible because the level of monthly loan
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repayment even at concessional rate exceeds established affordability threshold (i.e. monthly disposal income),
as well as limits set up by the financial regulations. Table 6 shows that costs and leveraging ratio of the two
feasible options, i.e. Option 1 “Grant (discount) only” and Option 2 “Grant (discount) + interest rate subsidy”
are comparable. However, Option 2 is slightly more expensive on a per vehicle basis. Also, transaction costs and
complexity of designing, implementing and communicating a combined financial support package to potential
clients would be significantly higher compared to Option 1. Based on these preliminary conclusions, it is
suggested to prioritize Option 1 (EV Discount) for further consideration and detailed elaboration like increase in
loan component and tenor of the loan at project implementation phase. (Please refer to Technical Annex A for
full details of the conducted analysis)

Table 6 Cost of proposed financial support mechanism and leveraging ratio

% TOTAL,
Discount  subsidy Nu TOTAL, S # of EVs Co-financing
Option 1 (Discount only) 360 000 360 000 5538 300 6 646 152
Option 2(Discount +%) 180000 188582 368 582 5670 293 6491 396

65.

66.

The key elements and justification for the proposed design of the financial support mechanism is as follows:

Potential EV owners (taxi drivers) are constrained in their ability to pay high up-front cost of EV and can’t fully
afford monthly loan repayment at existing market rates and regulations for commercial loans;

It is established that financing gap accounts for 20% of the EV retail price provided new financial regulation is
enabled allowing to increase the maximum limit of the volume of loan as a share of CAPEX (from 30% up to
60%);

Out the three considered alternatives' to address financing gaps, “20% EV Discount program” represent the
least complex, implementable and the most cost-effective option.

“EV Discount Program” envisages provision of GEF-sponsored 20% discount on the purchase of EV vehicles.
Proposed financing structure for the investment in new EV under the Discount Program is presented in the Table
77 below and consists of 20% equity from the buyer, 60% commercial loan and 20% discount. The Program will
thus address both affordability barriers for the investor as it requires only 20% investment upfront while at the
same time monthly loan repayment will stay within 22, 770 Nu/month, as required by the banking regulation.
However, implementation of EV Discount Program, as proposed, is only feasible when/if of the RGoB and
Regulator approve changes in the banking regulation to allow for an increase in the maximum loan threshold -
up to 60% of the CAPEX costs (See Output 3.2).

Table 7 Financing structure for Option 1

Nu S %
CAPEX 1800 000 27273 100%
Equity available 360 000 5455 20%
Loan maximum (60%) 1080 000 16 364 60%
Discount (20%) 360 000 5 455 20%
Financing gap - - 0%

4 Alternative 3 “Concessional finance only” is not feasible because monthly loan repayment even at concessional rate exceeds affordability
threshold (i.e. monthly disposal income).
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67. During inception phase, the project will support detailed elaboration of the EV Discount Program and its key
parameters, including the exact size and eligibility criteria for the Discount, technical specification and
categories of EVs, marketing and promotion activities, etc.

Activity 3.1.2 Preparing technical specifications and selection of qualified EV suppliers

68. The selection criteria developed during the PPG will be the basis for selecting the potential suppliers of EV cars.

Table 8 Criteria for selection of EV

Possibl
Criterion | Description Thresholds . ossible
importance
Suitable for operating conditions of Bhutan
Al (e.g. climate, altitude, road gradient) na. [Yes / Noj
The specification of the operating conditions should be
provided by the stakeholders.
Vehicle age
A2 We assume vehicles should be new. Otherwise, criteria on New [Yes /No]
age / kilometre reading can be added.
Size of the car
A3 = 4 full seats [Yes / No]
To be suitable for taxi service operations.
Investment (purchase price), including 3 battery < 15,000 USD 2-5
replacements
A4 < 25,000 USD 1-4
The lower the better. Price of below 35,000 USD should be
[Yes / No] criterion < 35,000 USD [Yes / No]
Range = 100 km [Yes / No]
A5 The higher the better. 100 km range should be [Yes / No] = 150 km 1-4
criterion
= 200 km 2-5
Motor power = 75 kW [Yes / No]
A6 The higher the better. 75 kW should be [Yes / No] criterion > 90 kW 1-4
= 100 kW 2-5
Battery capacity = 20 kWh [Yes / No]
A7 The higher the better. 20 kWh should be [Yes / No] = 30 kWh 1-4
criterion
= 50 kWh 2-5
Capability of fast charging (DC)
A8 All EVs should be capable of using fast charging to be n.a. [Yes / No]
suitable for taxi service operation.
Charging protocol CCS Combo [Yes / No]
A9
Type 1: SAE 1-5
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Criterion | Description Thresholds . Possible
importance
Should the stakeholders think one of the fast standards 1167271292_|§C
should be preferred as already existing in Bhutan or
envisaged for future use, the corresponding standard CCS Combo [Yes / No]
could be assigned a higher importance level or even be Type 2: IEC
selected as [Yes / No] criterion. 62196-3 1-5
[Yes / No]
CHAdeMO
1-5
GB/T 20234.3- [Yes / No]
2015 (China) 1-5
Compliance with existing or currently planned regulations
A10 f)n road .vehicles in Bhutan if existing orFomparabIe na. [Ves / No]
international regulation (e.g. safety equipment such as
seat belts, ABS, airbags, etc.)
ALl Mal'ntena.nce, repair and supply of spare parts should be na. [Ves / Noj
available in Bhutan
f i Id of i
AL2 Manu acturgr/suppller should o. fer to take use.d batteries na. [Yes / No]
back for environmental sound disposal / recycling.
Extended warranty of manufacturer/supplier (years or 50,000 km
km) on the vehicle or at least its main components 1-3
1 year
100,000 km
Al13 2-4
2 year
150,000 km
3-5
3 year
Al4 Any o'ther |n9ent|ves (e.g. comprehensive insurance, Ves 1.5
charging stations, etc.)
No 0

Activity 3.1.3:

Implementation of EV Discount Program

69. EV Discount Program will be implemented in stages as follows (see Figure 8):

- Stage A: MOIC will launch an open tender to pre-select several qualified suppliers of EVs on the Bhutanese
market, based on agreed specifications (See Technical Annex B for proposed technical specifications),
including established quality standards, availability of O&M services in Bhutan, and competitive market
price for specified vehicle type and/or range. Long-term agreements (LTAs) will be signed with qualified
suppliers. Based on LTAs, the project will reimburse up to 20% of the agreed EV price for each EV sold on
the market. Each signed LTA will also have the upper limits on the number of vehicles for which discount

can be offered within set-up timeframe.

- Stage B: Qualified EV suppliers and qualified buyers (registered and licenced taxi drivers with vehicles which
are due to retire, i.e. reach end-of-service period, to avoid increase in the total number of taxis on the road)
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enter into sale-purchase agreement for EV for up to 80% of the retail price (noting that additional discounts
can be offered by the supplier at own costs)

- Step C: EV supplier invoice MolC to claim reimbursement of up to 20% of the agreed retail price for each
sold EV.

- Step D: MolC pays to EV supplier based on LTA and invoice and provide financial report to UNDP on
quarterly basis along with request for budget release.

Figure 8 Process diagram for implementation of the financial support mechanism

MOIC

(UNDP-GEF PMU)

A. Selection and signature of Long-Term | C. MOIC reimburse EV supplier the
Agreements with qualified EV suppliers ' agreed amount of discount for each EV

B. Taxis select and purchase “qualified” EVs from “qualified” suppliers with discount

Taxi Taxi [ Taxi Taxi Taxi Taxi [ Taxi

drivers drivers | drivers drivers drivers drivers | drivers

70. The main advantages of the proposed EV Discount Program and implementation modality compared to other
alternatives are as follows:

e Avoiding market monopolization by single EV supplier (as would be the case of publicly-sponsored bulk
procurement)

e  Promote competition between EV supplier and further decrease in CAPEX

e  Ensures high leveraging ratio, at least 1:4

e Ensures that only EV which meet pre-agreed quality standards and with available O&M are promoted on the
market (See Technical Annex B)

e The scheme is technology and/or supplier neutral

e Consistent with UNDP POPP (no direct cash transfer/subsidy provisions to final beneficiaries): provision of
subsidy component is done in line with UNDP procurement procedures

e UNDP keeps controls of the procurement and financial transactions.

Activity 3.1.4: Independent evaluation of EV Discount Program

71. In the course of the program implementation two independent evaluation will be carried out: after first year of
its implementation and at the end. Mid-term evaluation will assess interim progress and suggest corrective
measures in the Program design to account for lessons learnt, including the changes in the level of discount
(higher or smaller depending on the market reaction), expansion to other type of beneficiaries and/or localities
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in Bhutan, etc. Final evaluation will assess result and the need and scale for continuation of EV Discount Program
beyond GEF project duration.

Output 3.2: Financial regulations are revised to enable implementation of EV Discount Program and its
sustainability

Activity 3.2.1:  Prepare a package of amendments and changes in the existing banking and financial regulations
to enable and facilitate implementation of the EV Discount Program

72. In order to fully enable implementation of the EV Discount Program and address the established affordability
barriers with regard to both up-front EV costs and monthly loan repayment, a number of changes in the existing
financial regulations will be proposed, such as, for example, an increase threshold for maximum loan amount
up to 60% of the CAPEX cost (against current 30%), regulations enabling provision of loans at reduced interest
rate, increased tenor of the loans as well as possible financial incentives for banks with large loan portfolio for
low-emission vehicles, etc.

Activity 3.2.2: Identify and enable alternative sources of financial support to promote EV market development
beyond project duration

73. Under this activity, sustainability and exit strategy (aligned to a predetermined target penetration as per
current transport policy, which targets 50% of vehicle fleet to be converted to clean and eco friendly technology
by 2030) for financial support mechanism will be developed to assist decision makers in identifying potential
funding sources to sustain and expand the EV Discount Program (if such will be required — based on the results
of Program evaluation in the Activity 3.1.3); the latter may include additional fiscal measures, as well as
international sources of climate finance. All the proposed options will be explored together with other non-
financial incentives for faster promotion of EV adoption.

Output 3.3: Charging infrastructure expanded through demonstrated viable business model to ensure
sustainability

Activity 3.3.1: Prepare cost — benefit analysis and develop business model for network operations (PPP, concession
agreement) and develop technical design of the charging network expansion

74. Feasibility study will be prepared, including technical, economic and financial analysis, as well as environmental
and social impact assessment of the proposed charging network expansion, in line with relevant provisions of
the RGoB.

Activity 3.3.2: Design contractual and financial agreement mechanism for dedicated operator(s) is in place for EVSE

Activity 3.3.3: Prepare detailed specifications for charging infrastructure, procurement and installation of charging
stations

75. Technical specifications and criteria for EVSE developed in the course of PPG (
76.

Table 9 Technical requirements and criteria for EVSE
77. 9) will be further refined based on analysis of relevant international experience, consultations with EV market
stakeholders and EVSE suppliers/manufacturers. Based on agreed specifications and technical design for
charging stations network (Activity 3.3.1), procurement, installation and commission of the equipment will be
conducted. The MolC will work on criteria for selecting the strategic locations of charging stations. The project
will take into the considerations the criteria used for installing the current charging stations and lessons learned
while finalizing the need.
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Table 9 Technical requirements and criteria for EVSE

Criterion | Description Thresholds . Possible
importance
Suitable for operating conditions of Bhutan
B1 n.a. [Yes / No]
(e.g. climate (temperature, humidity), altitude)
Equipment age
B2 New [Yes / No]
We assume EVSE should be new.
B3 Compatible with seIecFed .EV and its fast charging protocol na. [Yes / Noj
and mode of communication
Capability of fast charging (DC)
B4 AII.E Vs should Qe capable of us.mg fast charging to be na. [Ves / No]
suitable for taxi service operation.
Does the charging station model offer one or more CCS Combo [Yes / No]
additional fast charging protocol (multiple charging Type 1: SAE 1.5
standard integrated in one charging station) 11772 / IEC
Should the stakeholders think one of the fast standards 62196-3
should be preferred as already existing in Bhutan or CCS Combo [Yes / No]
envisaged for future use, the corresponding standard Type 2: IEC
B5 , , . 1-5
could be assigned a higher importance level or be even 62196-3
select as [Yes / No] criterion.
[ves/No] CHAdeMO [Yes / No]
1-5
GB/T 20234.3- [Yes / No]
2015 (China) 1.5
Investment (purchase price of charging station), not < 15,000 USD 2-5
includi id ti t i tati
!nc u mg grid connection, transformer station, < 35,000 USD 1-4
B6 installation, etc.
The lower the better. 55,000 USD should be [Yes / No] <55 000 USD [Yes / No]
criterion
B7 Suitable for outdoor installation n.a. [Yes / No]
Maximum Output Power > 20 kW [Yes / No]
B8 The higher the better. 20 kW should be [Yes / No] criterion > 30 kW 1-4
> 40 kW 2-5
Number of vehicles that can be charged simultaneously 1 1-3
B9 per station. 5 9.2

29 |




Criterion | Description Thresholds . Possible
importance
4 3-5
Compliance with existing or currently planned regulations
on electric equipment in Bhutan (if existing), or
B10 comparable international regulation (e.g. safety, n.a. [Yes / No]
insulation, hardware and electronic protection, protection
class (IP class), EMC compliance, emergency stop, etc.
B11 Mai'ntena.nce, repair and supply of spare parts should be na. [Yes / Noj
available in Bhutan
Extended warranty of manufacturer/supplier (years) on > 1 year 1-3
charging station or at least some main components
B12 =l P >3 year 2-4
>5 year 3-5
Human interface (e.g. display), communication (CAN or
other standard to communicate with vehicles, etc.) and
B13 monitoring functionality (electricity provided for charging, tbd thd
timing and number of charging events, etc. submitted via
Ethernet, GSM, etc.)
Payment functionality (e.g. card, phone, cash, etc.)
B14 We assume that the electricity is provided at public thd tbd
charging stations for free. However, if this might change,
the topic would become relevant.

Partnerships:

78. The project forms an integral part of a broader RGoB's efforts to reduce fossil fuel use and GHG emissions in the
Bhutan’s transport sector in line with the objectives of the National Transport Policy and the Low-emission
Development Strategy. To ensure synergies and coherence of these efforts, the project under MOIC leadership
will collaborate closely with the following initiatives:

®,
0.0

Green Transport City Programme for Thimphu, MolC under World Bank Support (for which the funding
from the Green Climate Fund (GCF) is being requested in the amount of 1.5 miIn USS for project preparation
grant). The programme envisages the following activities: (a) Development of master plan for low emission
transport in Thimphu, including public and private LEVs; (b) Technical preparations for Program investments
including a BRT system, Bus Information System, e-ticketing technology, pedestrianization works, an
upgraded city bus depot, an upgraded city bus terminal, non-motorized transport infrastructure, a signal
control system, a parking management system, and an integrated traffic control centre; (c) Knowledge
development and transfer activities to strengthen the institutions that manage transport in Bhutan. The
key element of the proposed partnership is the need to ensure that support and strategic planning for low-
emission public transport in Bhutan by the World bank (GCF) and UNDP (GEF) is well coordinated and
complementary. Specifically, coordination is required on such issues as design and compatibility of EV
charging infrastructure for vehicles and buses, as well as design of the public transport network for Thimphu
and other areas so that buses and taxis do not compete but effectively complement each other and at the
same time ensuring that sufficient priorities have been given to EV-based and non-motorized transport
modes.
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NAMA for Enhancing the Urban Transport System in Bhutan: Within the framework of UNDP-supported
Low Emission Capacity Building (LECB) Programme, the Nationally Appropriate Mitigation Action (NAMA)
to leverage financing for Enhancing the Urban Transport System in Bhutan has been developed which
envisages, inter alia, the introduction of Intelligent Transport System (ITS) in public transport, such as
cashless ticketing and real-time information system. The proposed UNDP-GEF project will coordinate efforts
with planned ITS support measures, such as the development of web applications for taxi drivers and users
to improve safety, comfort and quality of taxi services for end-users, in particular women.

79. The proposed project also envisages partnerships with three groups of private sector stakeholders: taxi drivers,
EV suppliers/dealers and local banks. Each group has an important role to play in the market transformation
process promoted by the project and therefore dedicated efforts will be made by the project team to establish
collaboration and meaningful engagement in the project work. Following is an overview of each group of private
sector partners:

*,
*

°,
*

Taxi drivers: As of 31 August 2017, 4,290 registered taxies operated in the country while the total number
of registered taxi drivers are 7,000%. The taxi association was formed in May 2017, as a formal organisation
to represent interest of the sector and provide various forms of support to taxi operators. As of September
2017, about 3,000 taxi drivers have registered with the association.

EV dealers: Singye Agencies is the first dealership who introduced Fully Electric Vehicle in Bhutan. Singye
Agencies launched 1st fully electric car in 2011 called Mahindra “REVAI” a two door hatch back with four
seating capacity (2 adults and 2 children). Total number of cars sold in 2011 were 8 units. Currently, the
Singye Agencies are closely monitoring the two new models of EV, “REVA e20 Plus” a four door hatchback
carand “E-Verito” a Sedan full electric car recently launched by Mahndra & Mahindra Ltd. The other agency
is the Thunder Motors, which initiated the import of Nissan Leafs Electric Vehicles since February 2014. As
of now, a total of 89 Nissan Leafs were imported. Of these 77 were new vehicles and 12 were used vehicles
at the time of import. The Thunder Motors’s future plans are to import only new 2018 model Leafs since
older models will not be made any longer. The 2018 Leafs have a battery capacity of 40 kWh and can drive
for 350 km on a single charge.

Financial institutions: Bhutanese financial sector comprises five commercial banks, Bank of Bhutan (BoB),
Bhutan National Bank (BNBL), T Bank (TBL), Druk PNB and Bhutan Development Bank. In the non-banking
sector in Bhutan, there are three insurance companies in Bhutan i.e., the Royal Insurance Corporation of
Bhutan Ltd (RICBL) and the Bhutan Insurance Ltd. Both institutions offer retail loans. The Royal Monetary
Authority of Bhutan (RMA) is the central bank of Bhutan and is responsible for the supervision of all these
institutions.

Risks and Assumptions:

Some of the key risks identified are associated with safe management and disposal of battery, construction and
operation of charging station and gender consideration. As per UNDP’s Social and Environmental Screening
Procedures and Plans (SESP), the project has been categorized as “moderate risk”. Targeted assessments are
proposed and would be validated at the project inception stage and implemented. Overall, the project risks are
categorised as environmental, operational, market, financial and policy and specific risks and mitigation measures
are indicated below:

5 http://www.bbs.bt/news/?p=80613
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Project risks
Description Type Impact & Mitigation Measures
Probability
Inadequate E-waste Environ Enabling regulation on e-waste manage