DRAFT - NOT TO BE CITED
This is an interim draft that has been completed prior to the implementation of demonstrations in
cities and was finalised based on individual city reports (status as of 31 March 2021)

Working Paper: Impact Assessment - KATHMANDU
Background and context
The Kathmandu valley includes 18 municipalities, including the capital city of Kathmandu. It
is the biggest urban centre in Nepal with a combined population of more than 2.5 million. Nepal’s GDP per capita is US$835 (2017) and the
country’s CO2 emissions account for less than
0.1% of global emissions (MSTE, 2014). Nepal
does not have fossil fuel reserves and relies on
imports, at an average annual growth rate of
more than 8% since 1991 (GGGI, 2018). In addition, fuel prices are volatile putting pressure on
national budgets (CEN, 2020). The majority of
Nepal’s electricity is from hydropower generated within the country. Nepal’s total installed
generation capacity is 1,182 megawatts (MW)
against a peak electricity demand of 1,320 MW
in fiscal year 2018-2019. The remaining requirements were fulfilled by importing electricity
from India, mainly to balance the shortage of
power in winter (dry season). In the near future, Nepal will have surplus electricity (mainly in wet season and during off-peak hours)
through hydropower projects, which are in different stages of development and construction.
This will support the deployment of electric vehicles in Nepal. The recently submitted second
Nationally Determined Contribution of Nepal
(GoN, 2020) stipulates that 15% of the total energy demand will be supplied from renewable
energy sources (mini and micro-hydro power,
solar, wind and bio-energy) by 2030. Likewise,
it refers to an increased electric vehicle sales
target of 25% for all private passenger vehicles
and 20% for all 4-wheeler public passenger vehicles (excluding electric rickshaws and electric
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Geography and the social/urban context
Location

The Kathmandu valley is bowl-shaped, surrounded by mountain ranges. It stands at an
elevation of approximately 1,425 metres above
sea level. According to Nepal Road Standard
(2013), Nepal’s vehicle maximum gradient is
12% for design speed 20km/h, and 10% and 9%
for design speeds of 30 and 40 km/h respectively.
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tempos) until 2025, resulting in reduced fossil
fuel energy demand.

Climate
Nepal’s climate is influenced by the Himalayan
mountain range and the South Asian Monsoon.
Kathmandu has four seasons (summer, autumn, winter and spring). The average temperature goes from min 2˚ to average max 30˚, with
110 rainfall days (1,450mm).
Population
Out of the 2.5 million residing in Kathmandu
valley, around 1 million is the population of
the Kathmandu city alone. It is one of the fastest-growing metropolitan areas in South Asia,
growing at 6.5% per year (Timsina et al., 2020).
In 2020, Kathmandu experienced a population
growth rate of 3.45%. Kathmandu accounts for
1/12 of Nepal’s total population, with a population density of 20,288 people per square
1

kilometre. The city is ethnically and culturally
diverse, and has a history of more than 2,000
years.
Urban transport
Modal shares
Road transport dominates transportation in Nepal, accounting for over 90% of the movement
of passengers and goods (ADB, 2013). Buses are
one of the main modes of public transportation
in the valley, followed by micro-bus, vans and
3-wheelers (tempos). According to JICA/Department of Roads, about 27% of trips in Kathmandu are made on public transport – out of
which bus accounts for 16.6%, mini-bus for 8%,
tempos for 2.3%. In comparison, the percentage
of trips by motorbikes was 25.8% in 2011 (JICA,
2012). The modal share of motor bikes increased
almost threefold in two decades between 1991
and 2011 and it has probably increased further
since 2011 as the number of motorcycles has
continued to grow fast.
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Public transport
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Vehicle fleet
The increase in vehicle registrations in Nepal
is impressive, causing air pollution and health
problems. According to the Department of
Transport Management (DoTM, 2019), during
1990-2018 the total number of vehicle registration grew by 16% per year (refer to Figure 5.1).
By March 2019, there were a total of more than
3.5 million vehicles registered in Nepal, a major
share of which was concentrated in the Kathmandu valley. It is worth noting that although
private vehicles (cars and 2-wheelers) make up
78% of the vehicle fleet, they carry only up to 10
% of the daily trips (CSE, 2012).
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The highest growth is exhibited by motorcycles, which in the 1990-2018 period grew at an
annual rate of 17% (Figure 5.2). As of March
2019, the number of motorcycles were 78.6% of
the total number of vehicles registered.

In Kathmandu, the number of buses rose from
4,000 units in 1990, to more than 35,000 units
in 2015. This category includes full size buses,
minibuses, microbuses and 3-wheelers (tempos). However, as a share of the total vehicle
fleet, buses have declined from 11% of the total
in 1990, to only 3% in 2015 due the rise of private vehicles (GGGI, 2018). In the Kathmandu
valley, public transport provision starts around
4.30am and stops after 9pm (night buses were
introduced in 2012 but suspended soon after)
with less than 25% plying after 8pm. After
this hour, those without their own means of
transport either use taxis or are transported by
work-arranged means. The peak hours (8.3011am and 5-7pm) are heavily dominated by
people travelling for work or education.
5.1.3. Identification of main problems
With growing urbanization and income, the
demand for private vehicles increases fast also
straining the available public transport services
in the city. Adverse effects are observed in several directions.
Emission and air pollution
According to recent data, the national public
and private vehicle fleet, excluding commercial vehicles (such as trucks, mini trucks and
construction vehicles), contributes about 4.5
million tonnes CO2 emissions per year, and
1.9 million tonnes in the Kathmandu valley
(among others, Sadavarte et al., 2019). Vehicular emissions constitute around 38% of total

emissions in Kathmandu alone (CEN, 2020).
Enforcement problems of emission control have
worsened the situation. Kathmandu is ranked
as one of the most polluted cities in Asia. Vehicular emissions and more specifically traffic
related particulate matter have serious health
repercussions such as increased respiratory
disease, mainly due to the old and inefficient
diesel powered vehicles. As shown in Figure
5.3, air pollution varies with seasons, getting its
higher values during winter and spring (Saud
& Paudel, 2018).
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Comfort, safety and frequency
Public transport services in Kathmandu have
not yet integrated real time arrival and departure information, with the noticeable exception of the Mero Sajha app covering just
Sajha Yatayat. People just wait at the stops
and embark as the vehicles arrive – resulting in cramped conditions and overcrowding
particularly during peak hours and mainly in
smaller vehicles such as vans. Disabled people,
people travelling with young children and luggage find public transport use difficult. However, smaller public transports are still being
preferred due to their ability to access narrow
streets (e.g. secondary and tertiary routes) and
bring passengers closer to their destinations. In
contrast, buses usually run along the primary
routes. Tempos (electric and gas 3-wheelers),
run mostly by women drivers, are preferred by
many travellers for safety reasons. They have a
limited top speed (around 30mph) and drivers
do not permit overloading that can create stability problems (IBRD, 2019).
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Figure 5.3 Outdoor air pollution in Kathmandu
Valley in 2015
(Source: Saud & Paudel, 2018)
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eration is governed by the syndicate system,
which fixes routes, allows higher fares and impedes competition. The system is considered as
a significant barrier for prospective transport
entrepreneurs. It is further affected by weak
monitoring by the regulatory authorities. This
has led to deteriorated quality of customer services (IBRD, 2019).

To alleviate the air pollution in the Kathmandu valley, the Government of Nepal banned the
operation of highly polluting 3-wheeler diesel
vehicles, as well as the imports of new 2-stroke
and second hand vehicles from 1999 onwards.
Since 2017, the Government of Nepal has also
banned in the Kathmandu valley the operation
of public vehicles more than 20 years in age.
The introduction of Safa Tempos (e-3-wheelers)
in late 1990s and the more recent imports of private e-cars, e-scooters, and e-buses are mainly
the result of these developments (CEN, 2020).
Public transport regulation and monitoring
Public transport in the Kathmandu valley is
exclusively managed and operated by private
companies or individuals and co-operatives
(such as Sajha Yatayat). The government support for public transport is non-existent, with
the exception of lower import taxes for this
class of vehicles. Public transport vehicles are
typically old and not well maintained. Op-
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Description of demonstration project
The demonstration action in Kathmandu aims
at contributing to the development of an ecosystem for electric mobility in the city by
demonstrating different EVs to enhance public
transport, as well as suitable charging solutions
and related services (which will come at the later stage of the project). The main demo activities include conversion of a diesel bus to e-bus
and production of remodelled e-3 wheelers, eshuttle van and e-micro bus carried out by local
manufacturers with imported equipment and
technical support from the consortium.
Conversion of diesel bus to e-bus
An old diesel bus will be converted to e-bus,
mainly replacing the drive system (motor,
3

transmission and rear axle). The required components for the conversion will be imported
and assembled locally. For this research and
development project, appropriate simulation
software (e.g. Matlab and ANSYS) will be used
for the design, optimisation and model development. Data loggers will be manufactured to
measure and develop local drive cycles. Electro-mechanical systems will be developed to
measure road gradeability as this is still uncertain in Nepal.

Prototype of e-shuttle van

Prototype of e-microbus

The SOLUTIONSplus Kathmandu team has
identified 20 experts under eight main stakeholder groups for the initial user needs assessment (UNA). Interviews were arranged with 13
of these experts. An online survey was further
circulated among additional stakeholders from
groups that had already provided sufficient
feedback. Table 5.1 presents the contacted organisations by group and UNA activity. Two
targeted organisations were not contacted by
the time this report was drafted. This section
summarises the key findings of the user needs
assessment. For a comprehensive discussion
refer to D 1.3 (User needs assessments) and the
Kathmandu User Needs Assessment – City Report (here).

SOLUTIONSplus will collaborate with local
manufacturers to develop/assemble an electric microbus (15 seater). The e-microbus will
be used as a public transportation (feeder) and
has a high potential to replace thousands of
diesel-powered micro-buses running in different routes of the Kathmandu valley.

Through a multi-purpose concept, local manufactures selected under a SOLUTIONSplus
local innovators call will redesign currently
running e-3 wheelers (Safa Tempos) into: (i)
modular e-3 wheelers (new design), and (ii) a
remodelled Safa Tempo suitable for applications inspired by the current COVID pandemic:
●
Modular e-3 wheelers: The local manufacturer will develop prototypes for a modular
e-3 wheeler, providing deployment flexibility.
With the same or minimal change in the technical specifications and main body, vehicle use
can vary according to need. In addition to the
powertrain provided by Valeo from the SOLUTIONSplus project (e.g. eAccess technology),
other required components for the prototypes
will be either imported or locally manufactured. The prototypes (in total six units) include passenger EV-mini Safa Tempo (6 seater),
municipal waste e-trike, and cargo e-trike.
●
Remodelled Safa Tempo: It includes
design, development and deployment of improved Safa Tempo (three units) that are suitable for different purposes and will support
entrepreneurs in modifying their Safa Tempos
in order to improve their performance and sustainability.
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Relevant stakeholders and user needs
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Prototypes of e-3 wheelers

One prototype of e-shuttle van (4 wheeler, 6
seater) will be developed to replace conventional cars and vans used for tourist pick-up/
drop-off and sightseeing in the inner city. Lalitpur Metropolitan City is planning to offer more
such vehicles in Kathmandu mostly for heritage sightseeing.
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Aims of the city in relation to urban mobility
Air pollution is the main environmental challenge in Kathmandu (which is well beyond the
threshold of WHO). The increasing number of
fossil-fuelled private vehicles and the resulting
vehicle emissions have seriously affected public
health in the city. The situation is aggravated by
the vehicle condition (old and not maintained),
which is not controlled sufficiently. Furthermore, the share of public transport is low in the
city (27% of the total trips). The city needs higher public transport ridership (an increase by
at least 50%) to reduce vehicle emissions and
improve air quality. EVs for public transport
are, thus, seen as a solution to this challenge. It
follows that public transport needs to become
more effective, efficient and attractive to riders.
This will also enhance the economic growth of
the transport service sector.
On a positive note, the majority of Nepal’s

electricity comes from hydropower generated within the country. In the near future, Nepal will have surplus electricity through new
hydropower projects, which are in different
stages of development and construction. Nepal needs to tap this electricity generation plan
and go into the direction of an environmentally
friendly transport system, which will also support reducing the external trade deficit (mainly
fossil fuel import).
Due to the higher upfront cost, the public transport operators are reluctant to invest in e-buses. Moreover, they have not yet been convinced
that e-buses will have lower operating costs
and will increase the comfort level of the passengers. The improved comfort level could induce additional demand leading to higher revenues and/or lower total costs.
Regulations
The government plans to promote EVs in Nepal
and is in the process of drafting the supporting
policies. However, there is the need for intensifying the required effort in this direction. Existing regulations in need or re-visiting include:
●
Provision of financial incentives that
can be critical in view of the high capital requirements of EVs (e.g. green climate funds,
subsidies and favourable tax treatment until
the e-mobility technology matures and market
penetration improves, reduced tax on EV components for local manufacturers);
●
Utilisation of the accumulated pollution
taxes on fossil-fuelled vehicles for the promotion of EVs; and
●
Reform EV tax (consider measures such
as annual and/or income tax breaks for electric
public transport besides 1% import duty).
SOLUTIONSplus project and demo prototypes
On the targeted uses of e-vehicles, stakeholders expressed the view that passenger transport
(all citizens, mostly for commuting purposes) is
of higher priority than transport of goods, also
indicating the city centre and suburbs as the
targeted areas for EV use.
All the stakeholder groups acknowledged that
the SOLUTIONSplus project with its numerous
international partners and its variety of city networks provides a massive platform for knowledge exchange and diffusion. This is even more
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important when it comes to a new technology
such as EVs. So, knowledge, networking and
the demo project are all important for Kathmandu.
The following stakeholder comments provide
interesting insights in relation to SOLUTIONSplus demo prototypes:
●
Routing: In line with findings of recent
projects on urban transport in the Kathmandu
valley and aiming at reduced congestion and
emissions, some stakeholders suggested the
gradual discouragement of smaller vehicles
such as e-3 wheelers and micro-buses from using the city’s main routes and their restriction
to secondary and tertiary routes.
●
Vehicle integration: A mobile application
for vehicle integration that provides information on trip plans and real time vehicle arrivals
and departures would be useful and urgently
needed.
●
Bus conversion: The cost of the converted bus is expected to be much lower than that
of a new bus and the relevant SOLUTIONSplus
prototype can be a good example for raising
awareness on the concept among private operators.
●
Technical standards: There is an urgent
need for technical standards and operational
guidelines both for e-buses (and EVs in general) and charging stations. SOLUTIONSplus
could support the request for such technical
standards.
●
Prototypes: Two stakeholders expressed
concerns over the rationale of remodelling
e-wheelers if the new law is going to prohibit
their use along the city’s primary routes. Alternatively, if these prototypes are converted into
e-4 wheelers, Safa tempos could be rescued,
as licensing will become easier. In general, the
conversion of smaller vehicles can be very useful in Kathmandu and the SOLUTIONSplus
demo prototypes exhibit significant potential
for transforming mobility in Nepal through
proper scaling-up.
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Obstacles, limitations and barriers for EVs
Stakeholders highlighted several factors that
can challenge the successful implementation
of e-mobility in Kathmandu. The reliability of
electricity supply (transmission lines, distribution network and voltage fluctuations) needs to
be improved to support the EV market uptake.
EVs are a new transport system in Nepal and
the lack of charging infrastructure is another
serious issue. In view of lower public demand
for electricity overnight, several stakeholders
pointed to the overnight charging as the optimal option for Kathmandu; and given a normal
travel range of 120-130 kms per day for public
transport in the city, charging once a day would
be sufficient.
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Business model
Given the common practice of private sector’s
involvement in the provision of public transport services in the city, several stakeholders see
the scheme of public-private partnerships as a
promising business model, basically due to its
advantages in relation to the necessary investments. In any case, the current revenue stream
determined by the government may not be able
to support the necessary transition to e-mobility, signifying the need for external funds.
Implications for planning and urban development
The full transition to e-mobility in the longterm generates the need for seriously enhanced
planning in the public transport domain. Currently, various institutions are involved in planning and development of transport and road
management in Kathmandu, but not in a co-
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Additionally, the requirements imposed by
e-mobility need to be integrated in urban planning and infrastructure development. On the
electricity supply system, there is the need for
a massive upgrading of the network in order to
bear the additional load on the grid associated
with EVs.
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The vehicle conversion is still not legally accepted. A draft amendment is being processed,
and SOLUTIONSplus demos can enhance the
amendment process showcasing the technical
and financial viability of conversions.
The lack of local capacity to operate and maintain EVs is a major concern for all stakeholders.
There is a need for training curricula for workshop mechanics, as well as ‘Train the Trainers
programme’ that delivers knowledge in a simple and practical manner. Moreover, the decision makers/policy makers/bureaucrats need to
become aware of the EV benefits.

T

hesive manner. This situation hinders smooth
planning and infrastructure development,
despite the willingness of local authorities to
support sustainable transport. Acknowledging
this weakness, the government has constituted
through a special legal act the ‘Kathmandu Valley Transport Authority,’ which is envisioned
as the sole authority responsible for managing
the public transport system. Furthermore, the
government plan to purchase and operate 300
e-buses, which was revoked in 2018, might be
resumed through this authority.
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Key Performance Indicators (KPIs)
Prioritization of KPIs addressing the specific
city needs
As explained in Section 2.1.4, the priorities
of the stakeholders are formally determined
through the weights assigned to the selected attributes (KPIs). The attribute weighting activity
in Kathmandu took place in conjunction with
the stakeholder interviews organised in relation to the user needs analysis of Section 5.1.5.
The procedure described in Section 2.1.4 was
followed for all 13 interviewed stakeholders,
representing eight stakeholder groups (refer to
Section 5.1.5).
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Figure 5.4 Attribute weights indicated by the Kathmandu stakeholders (tentative)
7

However, the aggregation procedure described
in Section 2.1.5 has not been completed yet. The
feedback collected so far pertains only to the
first round of the Delphi method (Step 1 of Section 2.1.5). In this sense, the results presented
here should be seen as tentative, pending completion of the Delphi application during the
coming months.
Figure 5.4 exhibits the mean values of the
weights received from the 13 stakeholders for
all L1, L2 and L3 attributes. Both relative (in
black) and cumulative (in red) weights are
shown. Relative weights indicate stakeholder
priorities within a family and sum to 1. Cumulative weights at each level are determined by
applying the relative weights of that level to the
cumulative weight of the parent attribute. To
minimise potential mistakes, the sum of all cumulative weights at each level is set to 100. The
cumulative weights of L1 are identical to the
corresponding relative ones, only expressed at
a different scale.
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With a cumulative weight of 20.22, project finances appear as the main priority of the stakeholders apparently reflecting the necessity to
take action even in the case the proposed project is not self-sustainable. In line with the findings of the user needs analysis (refer to Section
5.1.5), the institutional framework constitutes
the second highest priority with a weight of
17.80, probably signifying the entrance barriers of nascent technologies on top of the institutional/political realities of the country.
Following these rather overarching groups of
attributes, the environmental concerns (16.76)
rank high in the stakeholder priorities due to
the pollution problems in the Kathmandu valley and the well-known effect of e-mobility in
this regard. Interestingly, the effects on the wider economy (15.88) attract more attention than
the less visible effects on climate change (14.81).
With a very small difference in weight (0.29),
the effects on society exhibit the lowest priority, a fact that needs to be confirmed when the
Delphi methodology is fully deployed and the
stakeholder feedback becomes stabilised.
Some interesting observations can be made
among the L2 attributes:
●
The ‘availability of finance’ indicator gets
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a weight comparable to that of ‘financial viability’ (9.63 vs. 10.60). This can be explained either
by the expectation that such a project may not
be sustainable financially despite generating
social benefits that exceed costs (in which case
external funding would be necessary) or by the
need to provide low-interest loans to support
the relatively high initial investments required.
●
In relation to the institutional framework, the ‘ease of implementation’ gets a higher weight than ‘alignment with legislation,’
indicating the existence of administrative barriers also confirmed by the user needs analysis,
as well as the importance of project ownership
from the side of the national and local authorities.
●
The ‘effect on affordability’ is the first
priority of the stakeholders among the eight societal L2 indicators, signifying the role of pricing in the promotion of public transport in the
city.
In relation to the L3 attributes, it is worth noting the significant preference of additional jobs
(3.07) over increased wages (1.93), probably
due to the stickiness in the level of real wages.
Although the stratification of the attribute
weights by stakeholder groups needs to be
handled with caution due to the small samples
involved, some indicative findings result from
such comparisons. From Figure 5.5, one can infer that:
●
The stakeholders who assign above average weights (20.22) to ‘project finances,’ in
addition to academia (22.63), are the city (28.18)
and national (22.73) authorities, who probably
have to cover any financial deficits.
●
The institutional issues have overwhelmingly higher importance to city authorities than
any other group, apparently due to the ongoing
discussion on jurisdiction over public transport
design and operation in the Kathmandu metropolitan area, as well as the debated operation of
the foreseen 300 new e-buses by the municipalities.
●
A rather surprising observation concerns
the highest (among all KPI groups) importance
assigned by the public transport operator to
the environment, which is usually not the case.
A possible explanation relates to the fact that
the interviewed representative of Sajha Yatayat
happens to be the chairman of Clean Energy
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Nepal (CEN), an NGO focusing on research
based education and advocacy campaigns on
issues related to sustainable energy use and environmental conservation.
●
On the contrary, the emphasis placed by
environmentalists/NGOs on the climate- and
environment-related attributes is of no surprise
at all.
●
The preference of donors on the GHG
emission reduction is also worth noting, maybe
due to the macro-regional role of these stakeholders.
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Figure 5.5 Level 1 weights by stakeholder group
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The main finding of Figure 5.6 relates to the
selection by four out of the eight stakeholder
groups of implementation as the most important institutional aspect, indicating the existence of administrative barriers and the lack of
policy ownership by the relevant actors. Note
that the groups sharing this view include all
market players (manufacturing sector, service
providers, and public transport operators) plus
the national authority represented in the sample.
The weights assigned by the stakeholder groups
on societal attributes are depicted in Figure 5.7.
It is interesting to note that:
●
Affordability and accessibility are the
highest priorities for most of the stakeholder
groups.
●
Road safety is the dominant concern of
the public transport operator.
●
City authorities, service providers and
environmentalists/NGOs exhibit a high interest
for service quality.
●
Charging safety comprise a notable concern of academia, service providers, manufacturers and the national authorities.
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Figure 5.6 Level 2 weights on institutional issues by stakeholder group
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Figure 5.7 Level 2 weights on societal attributes
by stakeholder group
KPI estimation methods and data needs
Data requirements are determined by the KPIs
selected for the impact assessment in conjunction with the methods to be deployed in their
estimation. Table 5.2 briefly presents the Level
2 KPIs and the corresponding estimation methods and data needs. Note that a distinction is
provided for the estimation method, depending on whether the assessment concerns the
demonstration project/component or the corresponding scaled up project. The absence of
a demo entry in the estimation column signifies no expected effect at demonstration level.
Some indicative data sources are provided in
Table 5.3, while Table 5.4 lists the stakeholders
and other institutions that are expected to be
involved in data provision and collection.
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Table 5.2 KPI estimation method and data needs
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Table 5.2 KPI estimation method and data needs (continued)
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Table 5.2 KPI estimation method and data needs (continued)
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Table 5.2 KPI estimation method and data needs (continued)
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Baseline scenario
The purpose of this section is to provide estimates of the attribute values in the target years
of 2025 and 2030 under the imaginary scenario
that there were no SOLUTIONSplus interventions. This applies to all L3 attributes that enter
the assessment framework (refer to Figure 5.4)
with the exception of those that are considered
irrelevant for the particular application in Kathmandu. Furthermore, no baseline estimates are
necessary for attributes explicitly or inherently
defined as differentials between the with- and
without-SOLUTIONSplus scenarios.
The attributes that need to be examined under
the baseline scenario include emissions (CO2,
NOx, PM2.5). In view of their importance in
impact assessment, the challenges associated
with their estimation, and the time limitations
of this early edition of the present deliverable,
it was decided to restrict for the time being the
baseline scenario definition to merely the emission aspect. A further limitation stems from the
fact that the available information at the time
these lines were drafted pertained only to buses. Thus, emissions generated by other SOLUTIONSplus related vehicles (smaller buses and
3-wheelers) will be incorporated in later editions of this deliverable.
The UNEP e-mobility calculator (eMOB) will
be used for estimating the emissions of the relevant (in terms of size) bus fleet in Kathmandu
valley. The required input include socio-economic data (population, GDP and their growth
rates), vehicle stock and sales, vehicle technology shares and several other vehicle techno-economic variables. This input, the corresponding
data sources used, the assumptions made and
the results obtained are presented below.
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An explanatory note on the way the vehicle
conversion activity is treated conceptually is
required here. Figure 5.8 presents the relative
positioning of a diesel bus (A), an electric bus
(C) and a converted e-bus (B) in terms of their
acquisition cost and WTW emissions. It is assumed that the savings in emissions due to the
mass production of a brand new electric bus
are balanced out by the savings due to the recycling of certain mechanical components of the
converted e-bus. Thus, these two vehicles generate the same emissions, EB. It follows that in
case the conversion is seen merely as a means
of reducing the acquisition cost of an electric
bus (moving from C to B), there should be no
effect on emissions. However, if the converted
e-bus is going to replace a diesel bus in the Sajha Yatayat fleet (moving from A to B), a gain
of EA-EB in emissions should be expected. It
is the latter perspective that is taken here. Furthermore, given that the usual comparisons,
including eMOB, pertain to diesel- and electric-buses (moving from A to C), it is more practical and maybe more illuminating, too, to perceive the direct move from A to B as a two-step
approach involving the moves from A to C and,
then, from C to B. in addition, the simultaneous
or separate comparisons of a converted e-bus
to its diesel and/or electric counterparts can be
very helpful later on in the various project activities.
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Socio-economic data
Population
The Central Bureau of Statistics of the National Planning Commission of Nepal provides not
only historical data but also projections up to
2031 for the population of the three districts
comprising Kathmandu valley (Nepal Statistical Year Book, 2019). As shown in Table 5.5
and graphically in Figure 5.9, the valley’s population exhibits an impressive growth having
more than quadrupled during the last four decades. The annual growth rate peaked during the
first decade of this century at 4.34%. Although
the next census is scheduled for June 2021, the
country’s Central Bureau of Statistics expects
a lower growth rate since 2011. The forecasted
annual growth rates for the four 5-year periods
up to 2031 show a progressive drop from 2.71%

during 2011-16 to 1.52% during 2026-31. Under
these assumptions, the Kathmandu valley population is expected to be roughly 3,505,000 in
2025 and 3,790,000 in 2030.

Table 5.5 Population of Kathmandu valley (1981 - 2031)

1981
Kathman- 422,237
du
Bhaktapur 159,767
Lalitpur
184,341
Kathman- 766,345
du Valley

1991
675,341

2001
1,081,845

2011
1,744,240

2016
2,011,978

2021
2,300,890

2026
2,522,103

2031
2,729,056

172,952
257,086
1,105,379

225,461
337,785
1,645,091

304,651
468,132
2,517,023

340,066
525,211
2,877,255

377,660
585,982
3,264,532

408,472
635,151
3,565,726

436,553
680,157
3,845,766

Source: Nepal Statistical Year Book, 2019
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Figure 5.9 Population of Kathmandu valley
(1981 - 2031)
(Data source: Nepal Statistical Year Book, 2019)
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Gross domestic product (GDP)
Historical data on the GDP of Nepal, expressed
in purchasing power parity (GDP PPP), are
provided by the IMF World Economic Outlook
(Oct. 2020). The data cover the period 19802020, while a projection for years 2021-2025 is
also provided. They are specified in current
prices and billion USD. In the period 2000-2020,
shown in Figure 5.10, GDP PPP grew from 28.1
to 103.4 billion USD, exhibiting an average annual growth rate of 6.7%. Over the same period, the real GDP grew at an average rate of
4.2% per year.

Figure 5.10 Gross Domestic Product PPP (20002030)
(Based on IMF World Economic Outlook (Oct.
2020) data for the period up to 2025)
For the projected period 2021-2025, IMF applies
to GDP PPP an average annual growth rate of
6.77%. For the 2026-2050 period , we accept a
conservative growth rate of 5% per year, which
is in line with the IMF forecasts for real GDP
in Nepal for years 2024 and 2025 (the longest-termed ones provided). Under these assumptions, the GDP PPP in Nepal is expected
to reach 143.4 and 183.0 billion USD in 2025 and
2030 respectively.
No official data exist on the domestic product
of the Kathmandu valley. A rough estimate of
13

30% was mentioned during a meeting of the
city team with the Central Bureau of Statistics.
We will provisionally use this estimate here for
the Kathmandu valley GDP PPP until a more
justified figure is obtained. Under this assumption, the estimated values for the Kathmandu
valley are 43.0 and 54.9 billion USD in 2025 and
2030 respectively (refer to Figure 5.10).
Vehicle sales and stock
The Kathmandu bus fleet data are sourced
from the Transport Management Office of the
Bagmati province. The Bagmati province is one
of the seven provinces in Nepal and comprises of 13 districts including Kathmandu valley.
The collected data concern vehicle registrations
during the period July 2001 to December 2019.
It is assumed that 70% of the vehicles registered
in Bagmati operate within the Kathmandu valley, a figure requiring validation by the local experts. Based on this assumption, the Kathmandu bus stock and yearly sales are presented in
Figure 5.11.

T
F
RA

D

Techno-economic vehicle parameters
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According to the public transport operator Sajha Yatayat, the share of non-diesel buses in
Kathmandu until 2020 was negligible and the
fleet can practically be classified as 100% diesel ICE powered. However, this is expected to
change soon. Sajha Yatayat itself plans to publish a tender for 40 electric buses expected to be
in operation by 2022, while the Government of
Nepal has announced its intention to procure
300 electric buses in the coming years. In view
of these developments, the share of diesel ICE
drive in the Kathmandu fleet is expected to
gradually decrease as shown in Figure 5.12 in
favour of BEVs.
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Annual bus mileage: According to a recent
GGGI study on the potential of deploying
e-buses in the Kathmandu valley, the average
mileage of a Sajha Yatayat bus along the typical
Lagankhel-Budhanilkantha route was estimated at 43,574km per year (GGGI, 2018b).
Load Factor: According to Sajha Yatayat, a
number of 40 passengers is assumed traveling
in a bus on average.
Technical lifetime: In line with the eMOB default value, the average lifespan of a bus is assumed to be 14 years.
Fuel economy (FE) diesel ICE: According to the
GGGI study mentioned above, the average fuel
economy for a diesel bus along the Lagankhel-Budhanilkantha route is estimated at about
37 lt/100km on average.
Vehicle emission and petrol standards: According to the Ministry of Physical Infrastructure and Transport (MoPIT), Nepal introduced
EURO III standard for vehicles and petrol in
2012, while the EURO I standard was in use
until then. The EURO IV standard was introduced in Nepal from 2017 onwards. The application of the EURO VI standard is expected to
take place from 2025.
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Technology share of the fleet
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Figure 5.12 Expected composition of bus sales
in Kathmandu valley (2020-2050)
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Model results
Under the assumptions mentioned above, the
energy consumed and emissions generated by
the Kathmandu bus fleet as projected by the
eMOB model are presented in Figure 5.13. The
corresponding values for the target years of
2025 and 2030 are given in Table 5.6.
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Figure 5.13 Projected energy consumption and emissions of the Kathmandu fleet
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Table 5.6 Target year values
2025
101.9

Energy
consumed
CO2 emis- 303.1
sions
NOx emis- 859.3
sions
PM emis- 20.4
sions

2030
96.9

275.4

unit
Million
Lge
Thousand
tonnes
Tonnes

7.1

Tonnes

287.8

gradient of max 10°)
●
the local climatic conditions (avg. temperature min 2˚C to max 30˚C, 110 rainfall days,
1,450mm)
●
the functional needs (about 130 km per
full charge)
Once properly licensed, the converted e-bus
will be operated on one of the current Sajha
Yatayat routes. The initial technical specifications appear in Table 5.7.
Table 5.7 Initial technical specifications of the
converted e-bus

Ex-ante assessment of the SOL+ demonstration project
The stakeholder feedback of Section 5.1.4
serves as a firm validation for the design of the
Kathmandu demo. The knowledge exchange
potential of SOLUTIONSplus is seen as pivotal
in developing an e-mobility ecosystem in the
city. If financially and technically feasible, the
bus conversion can become a valuable option
for reducing the capital cost of e-mobility in
this sector, while contributing to the necessary
regulatory reform. The conversion/ remodelling of smaller vehicles exhibit substantial potential in transforming urban transport. The
risk associated with the intention of the new
legislation to prohibit the use of 3-wheelers
along the city’s primary routes is real. It can be
addressed, however, by the re-routing of these
vehicles into secondary and tertiary routes and
their integration with the main lines through
appropriate applications, which, in fact, can be
supported by SOLUTIONSplus at a later stage.
In view of the key role that the bus conversion
plays in the Kathmandu demo and its more
advanced status, the ex-ante assessment at this
stage will be focused on this component.
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Requirement
9,490*2,460*3,120
20+1
70
4,765
8,000
11,600
PMSM/AC Asyn 80 KW
rated (may change during
the pro-ject period)
Battery (KWh)
LI-fepo4, 130 KWh (detailed
information will depend on
the battery pack selected)
Driving range (km) 135
Climbing capacity 12
Steering position
RHD
Charging system
Overnight charging system
Rated torque (Nm) 800
Chassis
Ladder chassis (in most of
the cases)
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Expected output
The output of this component is an e-bus that
results from converting an old diesel-powered
vehicle through installing an electric drive system (motor, transmission and rear axle) on the
existing chassis. The conversion will be performed locally using imported components
and will take into consideration:
●
the local topographical conditions (road
16

Parameter (unit)
L*W*H (mm)
Max. passengers:
Max speed (km/h)
Wheel base (mm)
Curb weight (kg)
Max G.V.W (kg)
Motor (KW)
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Initially an old Japanese-made Hino bus was
selected for this component. However, the price
quotation received from Chinese manufacturers for the corresponding conversion kit was
much higher than the available budget, as the
required discount was tied to a minimum order
of 100 pieces. As such, a smaller Nissan Civilian
bus, also manufactured in Japan, was identified
as replacement. Final decision is pending as
quotations for the conversion kits of both buses
from various manufacturers are still expected.
Planned input
The input required for the bus conversion include:
●
Human resources of various skills (elec-

trical engineers and technicians, mechanical
engineers and technicians, draft-persons, lathe
and milling machine operators, quality control/
procurement/administration officers, cleaners,
etc.)
●
Fixed assets (land and facilities)
●
Capital goods (equipment and tools)
●
Bus parts (old bus, electric powertrain,
battery, other components, etc.)
●
Specialized software
For the needs of the demonstration project, it
is assumed that no new facilities will be constructed or equipment/tools will be purchased.
Thus, the marginal cost of such inputs is taken
to be zero, despite the fact that this cost needs
to be accounted for in the scaled-up operation.
The contribution of SOLUTIONSplus partner
expertise is budgeted through different project
budget lines. As such, only the locally provided human resources need to be included in the
demo specific budget. The total value of the
planned input is presented in Table 5.8.
Table 5.8 Budget for bus conversion
Cost item
Staff time and in-house
facility
Old bus
Components & power
train
Battery (Li-ion 70kwh)
Other components
TOTAL

Budget (€)
10,000

T

F
A
DR

3,700
15,000

Table 5.9 Total cost of ownership of an electric
vs. a diesel bus
Cost component
Acquisition
cost
Lifetime
fuel cost
Lifetime
maintenance cost
Total financial cost
(NPR)
Total financial cost
(USD)1
Economic
cost
Social cost
Environmental cost
Total
socio-economic cost
(NPR)
Total
socio-economic cost
(USD)
TOTAL
COST
(NPR)
TOTAL
COST
(USD)

Diesel
(Ashok
Viking)
3,198,345

Electric
(BYD K7)2

Differential

23,104,100

-19,905,755

13,087,901

2,861,036

10,226,865

6,576,587

3,288,293

3,288,293

22,862,833

29,253,429

-6,390,596

222,401

284,566

10,393,303

-

11,723,683
3,338,927

-

24,455,913

-

24,455,913

247,626

-

247,626

48,318,746

29,253,429

19,065,317

470,027

284,566

185,460
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22,000
4,400
55,100

Expected effects
Financial and socio-economic profitability
A recent pre-feasibility study for the deployment of e-buses in the Kathmandu valley,
concluded that the total ownership cost of an
e-bus can be 39.5% lower than that of a diesel
bus (GGGI, 2018b). The main results of this
study, which was performed on behalf of Sajha
Yatayat and involved the comparison of an Indian-made Ashok Leyland (Viking) diesel bus
and of a Chinese-made BYD (K7) electric bus,
both deployed along the Lagankhel-Budhanilkantha route, are shown in Table 5.9.
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-62,165

10,393,303
11,723,683
3,338,927

Source: GGGI, 2018b
The striking difference in acquisition cost (the
capital cost of the e-bus is more than 7 times
that of its diesel counterpart) is the decisive factor in this comparison. Although the fuel and
maintenance costs of the e-bus over its 10-year
long expected useful life are much lower than
the corresponding diesel estimates, the differences are not sufficient to cover the capital deficit. In financial terms, the BYD K7 ends up costing Sajha Yatayat about USD 62,000 more than
the Ashok Viking during its lifetime.
The picture is completely reversed when the
socio-economic costs are considered. They in17

clude:
●
Economic cost: The cost of Nepal’s total
dependence of foreign sources for fossil fuel
imports, exacerbated by the landlocked character of the country
●
Social cost: Health costs associated with
the air and noise pollution caused by the combustion of diesel oil
●
Environmental cost: Climate change
costs due to the GHG emissions generated by
the combustion of diesel oil
The total socio-economic cost of the diesel bus
amounts to USD 248,000 exceeding by far the
financial advantage of this technology. However, a number of remarks need to be made here
in relation to the assumptions entering these
calculations.
Firstly, the economic cost of fuel import dependency is estimated on the assumption that, in
the event of a fossil fuel supply disruption, the
provision of e-mobility urban services in Kathmandu will suffice to attract 20% of the tourists
who would have visited the city under normal
conditions. As the urban mobility problems
constitute only one of the multi-faceted effects
of a fossil fuel disruption on a local economy,
this assumption is considered rather drastic.
Although the resilience against such extreme
situations has certainly an economic value, the
proposed figure appears as an overestimation.
In the absence of a better estimation approach,
it is safer to neglect this issue altogether.
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Thirdly, the environmental cost is calculated on
the basis of a unit value ranging from USD 40
per CO2 tonne in year 1 to USD 80 per tonne
in year 10. The climate change avoidance costs
of the EU handbook ranges from 60 to 189 €/
tCO2-equivalent for the period up to 2030 (expressed in €2016). It follows that the GGGI estimate lies in the low side and is accepted as a
conservative estimate.
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Secondly, the social costs consist of the impact
of air and noise pollution on the health of the
affected population. The air pollution related
cost is calculated on the basis of the health cost
associated with one kg of PM emissions in Delhi, India and results in a figure of NPR 4,611,619
for the 10-year life of a bus, which seems reasonable. What sounds excessive, however, is
the noise cost estimate (NPR 7,721,415), which
is based on a cost per household figure from
a single dB increase in noise level from road
transport in the UK. A noise cost estimate that
is higher than the air pollution one contradicts
not only the relevant weights specified by the
stakeholders (refer to Figure 5.4) but also the
figures provided by the latest EU handbook
on the external costs of transport (van Essen et
al., 2019). The latter stipulates a marginal noise
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cost of 0.50 €-cent per pkm for a bus in a dense
traffic situation of an urban area during daytime. The corresponding marginal air pollution cost for a mid-sized (<=15t) diesel bus in
urban roads ranges from 2.79 €-cent per pkm
for a Euro 0 to 0.13 for a Euro VI bus. On the
assumption that the Sajha Yatayat fleet consists
of Euro II and Euro III vehicles, the average
figure of these two categories, 1.60 €-cent per
pkm, is considered. The application of the 0.50
/ 1.60 ratio (of noise over pollutant cost) on the
abovementioned PM cost estimate produces a
figure of NPR 1,441,131. The total social cost,
then, becomes NPR 6,052,750.
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The total socio-economic cost, then, amounts to
NPR 9,391,677. This is equivalent to USD 91,359
and, as such, suffices to overcome the financial
deficit of USD 62,165. Therefore, it can be concluded that even under the most conservative
assumptions, the use of an e-bus is advantageous over a diesel one from the societal point
of view.
The situation where an investment is beneficial
to the society but can only happen at a financial loss to the undertaker calls for some kind of
financial aid to the executing entity under the
condition that the societal benefit outweighs
the financial loss. In such a case, the net benefit
to the society would be the difference between
these two amounts. The provision of a financial
aid, however, is a rather cumbersome procedure involving political sensitivities. To avoid
these complications, Sajha Yatayat is looking
for ways to address the projected financial deficit and turn the electrification of its fleet into
a win-win situation. The conversion of an old
diesel bus into an e-bus aims exactly at eliminating the financial burden to the cooperative
while securing the multiple societal gains of
e-mobility in public urban transport.
The USD 62,000 deficit of Table 5.9 was calcu-

lated based on an acquisition cost of NPR 23
million or equivalent to about USD 224,000. It
follows then that, ceteris paribus, any capital
cost below USD 162,000 would be sufficient
to make the project break even. The budgeted
amount of € 55,100 for this component (refer to
Section 5.4.2), which is equivalent to about USD
67,000 is way below this limit. Even when the
investment cost (about USD 700,000 according
to GGGI (2018b)) is considered, amortized over
10 years and allocated to mere 700 vehicles per
year, there is plenty of room for warranty costs,
sales and administration expenses, overhead
and a hefty profit margin, not to mention contingency reserves for potential cost overruns on
importing the necessary parts. In fact, the savings may enable a tariff reduction enhancing
the affordability of the services offered.

As already mentioned in Section 5.1.5, vehicle
conversion is still not legally accepted in Nepal, while a draft amendment in this direction
is currently being processed. It is expected that,
if successful in showcasing the technical and
financial viability of conversions, the SOLUTIONSplus component under examination can
enhance this amendment process.
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Under the assumption that all electricity used
by the converted e-bus will be generated exclusively by renewable sources, the figure of 44.2
tonnes/year will be the expected gain in GHG
due to the conversion. This is not unrealistic
considering the fact that Nepal’s hydropower
generation capacity is expected to rise as new
stations come online (refer to Section 5.1.5).
It is also worth noting that the above figure does
not take into account upstream or downstream
GHG emissions associated with the production
and distribution of fossil fuels and electricity,
and with the manufacture/disposal of the buses. Should be decided to include these aspects
in the analysis, further research is required.
Effect on NOx emissions
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Alignment with legislation
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of diesel (GGGI, 2018b) leads to an estimate of
44.2 tonnes of CO2eq generated by a diesel bus
over a year.
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Effect on GHG emissions
Along the Lagankhel-Budanilkantha route,
which is the first Sajha Yatayat route to be electrified, a bus travels on average 126.3 km on a
daily basis (GGGI, 2018b). Assuming an average deployment of 345 days per year (=28.75
days per month), the annual mileage of a bus
on this route amounts to 43,574 km.
Although under test conditions, the manufacturers of the Sajha Yatayat fleet (TATA and
Ashok Leyland) specify a fuel economy of more
than 3 km per liter of diesel, actual consumption data of the operator point towards an average fuel economy of only 2.75 km/lt (GGGI,
2018b), mainly due to the local topography and
the traffic conditions in the city. It follows that
the annual consumption of a Sajha Yatayat bus
on the Lagankhel-Budanilkantha route is estimated at about 15,845 liters of diesel per year. A
diesel emission factor of 2.79 kg CO2eq per liter
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The converted e-bus combined with renewable
electricity will ensure the elimination of NOx
emissions. The quantities involved will depend
on the emission standards of the existing fleet
and require further research.
Effect on PM2.5 emissions
The expected effect on PM2.5 emissions is also
a function of the emission standards of the existing fleet and, as such, will be estimated upon
collection of the relevant data.
Effect on noise
Figure 5.14 shows the pass-by noise at constant speeds for three bus technologies. The 17
dBA difference between the electric trolleybus
(green curve) and the diesel bus (blue curve) at
the speed of 20 mph (= 32.2 km/h) is really striking. Given that dBA is counted on a logarithmic
scale, this difference indicates that an e-bus is
about half as noisy as its diesel counterpart is.
Of course, at higher speeds the noise differential drops as the main source of noise is the tires
rather than the engine. However, the dense
traffic conditions in Kathmandu slow down vehicle movement. At an average speed of 17 to
25 km/h (GGGI, 2018b), the shift to e-mobility
is expected to have a significant effect on noise.
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Figure 5.14 Speed-noise diagrams for various
bus technologies
(Source: Ross & Staiano, 2007)

The risk of accidents related to re-charging of
EVs is expected to grow with the proliferation
of e-mobility in Nepal. The lack of institutionalised standards in the country can aggravate
this risk. The formal standardisation of the locally produced EVs is expected to reduce this
risk in addition to facilitating consumer trust.
In any event, the quantification of this effect
requires data on the probability of occurrence
and extent of damages related to EV charging,
as well as the comparison of these figures with
the corresponding ones for the re-fuelling of
ICE vehicles. In the absence of country-specific data, available data from the literature will
have to be used.

Effect on recycled resources
In addition to its other effects, the bus conversion component is expected to contribute to a
more sustainable use of materials and the promotion of the circular economy concept in the
framework of SDG 12 (Ensure sustainable consumption and production patterns). Although
specific figures can only be estimated after the
detailed conversion design is finalised, it is
likely that this contribution will be significant
due to the bulky character of the old chassis
and other vehicle parts that will be re-used.
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A related issue concerns the recycling of batteries. No such facility exists in Nepal at present
and batteries are either improperly dumped or
exported to India (GGGI, 2018c). The expansion
of e-mobility in the country will benefit from
such an investment through the availability of
recycled by-products locally in addition to the
reduction of pollution caused by the improper
disposal of used batteries.
Effect on affordability
Although the effect on affordability will depend
on the financial implications of electrifying the
Sajha Yatayat fleet, which cannot be projected
at this stage, it is probable that the locally undertaken conversions might lead to cost reductions that under specific conditions can enable
reductions in ticket prices.
Effect on charging safety
20

According to the Kathmandu Valley Development Authority (Khokhali, 2017), the quality of
public transport is the weakest characteristic of
urban transportation in Kathmandu (refer to
Figure 5.15). The aspects of service quality that
can be improved through the proposed conversion include:
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Effect on service quality

Figure 5.15 Values of the Sustainable Urban
Transport Indicators in Kathmandu
(Source: Khokhali, 2017)
●
Suitability for climate changes: During
winter, the temperature in Kathmandu can
drop to 2oC at night. At such temperatures,
diesel fuel can gel causing operational problems and additional costs. EVs are free of such
problems.
●
Perceived comfort and personal security: The concept of local manufacturing pro-

moted by this demonstration component is
associated with increased customisation at affordable prices. The converted buses can thus
be equipped with seats reserved for women
and children ensuring their personal security
and comfort while travelling (in addition to the
reduced level of noise mentioned above).
●
Perceived drivability (prof. drivers): The
fact that the electric drive train provides high
torque at low speeds with no need for a clutch
gear system greatly improves the drivability of
e-buses especially in a hilly terrain such as the
Kathmandu one. In fact, the reduced fatigue
of drivers might have a positive effect on road
safety, an issue that requires further research.
Effect on external trade
Due to the limited size of the demonstration
project, no measurable effect on external trade
is expected. At the scaled-up project level, however, such effects are expected in terms of both
the importation of fossil fuels, which will be replaced by locally generated electricity, and the
local manufacturing activity, which will reduce
the values of imported products and services.
Effect on employment
Once again, no measurable effect on employment is expected from the demonstration activity under consideration due to its limited scope.
However, the experiences in both Nepal and
other countries suggest a significant effect on
job creation associated with EV manufacturing.
Following the successful implementation of the
Global Resources Institute electric vehicle programme in Kathmandu during 1993-1996, five
different manufacturers produced a total of 706
safa tempos during 1996-2011, an average of
47 a year. In China, the previous plan aimed at
creating 1.2 million jobs engaged in producing
1.67 million new EVs annually during the decade 2010–2020. The new jobs are expected to
exceed by far the losses due to reduced maintenance required by the EVs in comparison to
the ICE ones.
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ment of the demo project. The main findings
and next steps associated with each one of these
aspects are presented below.
User needs analysis
Findings: With 16 responses to our online survey and 13 interviews with stakeholders in
Kathmandu, the user needs analysis is considered complete to a large degree. The stakeholders have validated the design of the Kathmandu
demo, which is seen as pivotal in developing
an e-mobility ecosystem in the city. The bus
conversion can become a valuable option for
reducing the capital cost of e-mobility in this
sector if proven financially and technically feasible. It can also contribute to the necessary
regulatory reform on conversion activities. The
conversion/remodelling of smaller vehicles
also exhibit substantial potential in transforming urban transport.
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Discussion
The chapter summarises the work performed
until March 2021 in relation to the impact assessment of the Kathmandu part of SOLUTIONSplus. This work relates to four different
aspects: user needs analysis, evaluation framework, baseline scenario, and ex-ante assess-
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Future actions: No contact was made possible
with two stakeholder groups (the Nepal Electricity Authority, and private operators of public transport vehicles). Their views will be incorporated in the report as soon as the project
team succeeds in contacting them.
Evaluation framework
Findings: A first round of feedback has been
obtained from stakeholders in relation to their
priorities (KPI weights). Among the findings,
the following are worth noting: (i) the significant weight of ‘availability of finance,’ probably indicating the need to provide low-interest
loans to support the relatively high initial investments required, (ii) the significant weight
of ‘ease of implementation,’ indicating the existence of administrative barriers, and (iii) the
highest priority placed on ‘affordability’ among
all societal indicators examined.
Future actions: The KPI weights need to be concluded by organising a second round of stakeholder feedback during which stakeholders
will be presented with the results of the first
round and asked to modify their responses if
needed appropriate (Delphi method). Furthermore, the value functions transforming the KPI
21

values into the stars of the evaluation framework need to be estimated in order to build an
operable assessment tool.
Baseline scenario
Findings: After establishing the conceptual
foundations of the baseline scenario, the collection of data was commenced starting from the
estimation of CO2, NOx and PM2.5 emissions.
The UNEP eMOB model was applied for the
bus segment of the Kathmandu public transport fleet.
Future actions: The activity is still at a very early stage. The assumptions made on the operational characteristics of the bus fleet need to
be validated and the calculation of emissions
needs to be expanded to cover the smaller vehicle segments of public transportation in the
city. Baseline values need to be estimated for all
relevant L2 attributes other than emissions.
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Ex-ante assessment
Findings: The ex-ante assessment of the bus
conversion component is well advanced with
only a few secondary aspects missing due to insufficient information. Significant cost savings
are expected due to the conversion. The battery
recycling infrastructure of the country needs to
be addressed in order to enhance the environmental advantages of e-mobility.
Future actions: Some missing aspects of the
ex-ante assessment of the bus conversion component need to be put in place. Furthermore,
the analysis needs to be expanded to cover
the remaining components of the Kathmandu
demo.

O
N

O
T
T

D
E
IT

C
BE

DRAFT - NOT TO BE CITED
This is an interim draft that has been completed prior to the implementation of demonstrations in
cities and was finalised based on individual city reports (status as of 31 March 2021)
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