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Allows scaling down carbon-problem to local
level by addressing local priorities

Allows local decision makers to make forward
looking steps without much compromises

Gives momentum for climate concerns

How that plays out in Kathmandu’s urban
transportation and air pollution context?



Among the various factors, what are the most
iImportant factors for air pollution and CO2
emissions from urban transportation?

What are the strategies for local priority
Issues? and

How that address the issue of carbon
mitigation?



1.6 million population, 666 sq km, 30% of nation’s urban
population, five municipalities; PM10 is major concern

27 km Ring Road

Containment policy advocated but largely failed due
to non-implementation of recommended measures



Limited road infrastructure- 1,331 km with only 54% paved

57% of country’s registered vehicles are
concentrated in the Kathmandu Valley - 68% for cars
and 64% for motorcycles

6.8 times increase in vehicle population in last 15
years, 13% annual average growth rate, 17% for

motorcycles

Operating public transport:

About 2000 buses and minibuses, about 1000 LPG and
battery-operated three wheelers, about 1000 microbuses,

6-7 thousand taxies
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Private vehicle’s share is almost 90%
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Modal Split of Motorized Passsenger-Km
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» 8.7 times increase in pass
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 Largely unchanged
structure of travel demand

e 57% of travel demand met
by public transportation
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PM10 Emission from Passenger Transportation in 2004

Three Wheeler
LPG MicroBus 3.9%
0.2%

Bus
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19.3%

Tw o Wheeler
41.7%

Private modes are
responsible for 53% of PM10

and 55% of CO2 emissions In

2004

"HHS

Criteria pollutant
Increased by four to six
times based on pollutant
type in 1989-2004

CO2 Emission from Passenger Transportation in 2004
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Planned and existing measures will be effectively
iImplemented

Phase out of 20 years old vehicles within next 5
years

20% increase In fuel efficiency for new vehicles by
2025

Travel demand grow by 3 times
Ownership of cars and motorcycles will double
Energy use will grow by 2.2 times



PM10 will reduce in 2010 but rebound later

Reasons

Existing measures
would not be
sufficient to reduce
PM210 due to rise
In-vehicles-number

Rapid phase out of 20 years old vehicles
Increase in fuel efficiency of new vehicles
Greater penetration of EURO-I vehicles
Phase out of 2 stroke three wheelers in 2004
Retirement of two stroke motorcycle by 2010
Slower expected economic growth for first few years



POP: Activity control (reducing population stress in
the Valley through decentralization of economic,
political and administrative functions); dampenlng
annual average pop growth to 2% from 2.54% till
2025

PUBLIC: Transport structure control  (public
transport to cater 70% of travel demand; reducing
similar share of private transport through car
restraining policies, reducing load factor of buses
and minibuses, increasing share of high occupancy
public modes over low occupancy modes)




Intensity and fuel control

ELECTRIC: Higher penetration of electric vehicles by making
all three wheelers to battery operated, 30% of government
cars to battery operated progressively by 2025, and
expanding trolley bus to ring road and existing routes so
that 20% of buses would be trolley buses by 2025

EURO: Introduction of more stringent emission standards;
EURO Il by 2010, EURO lll by 2015 accompanied by
compatible fuel quality (Gasoline 500 and 150 ppm; Diesel
500 and 350 ppm)



PACKAGE: A comprehensive set of policies without
too much stressing a particular sector that makes
Implementation politically feasible (ASIF)

Moderate population control

Public transport share in total travel demand to 65% at the
expense of private mode, high share of high occupancy
public transport- 80%, buses meeting demand 10% more
than minibuses, increasing comfort in buses and minibuses

All 3 Wh to be electric, 5% of total buses to be electric

EURO Il by 2010, S content of Gasoline and Diesel to be
each 500 ppm
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Local contributions to
PM10 reduction

Congestion mitigation (vehicle population as

proxy)
Energy saving

Greater use of indigenously produced energy
resources (electricity in this case)

Contributions to global issues
Reductions in CO2 emission



In short term (next five years), existing and already
planned countermeasures can reduce large amount
of emissions, if implemented and if in-use emission
controlled in enforced strictly

Impact of EURO Il would be more substantial than
EURO lll, EURO Il will have marginal benefits

Tightening of emission standards is necessary but
not sufficient: Effective for SO2, PM10 and NOX but
Ineffective for reducing CO2, energy use, reducing
congestion and greater utilization of local energy
sources



Large scale introduction of bus system will
reduce large no of vehicles and save energy.
However, in absence of progressive emission
standards this will increase PM10 and SO2

Impact of large scale introduction of EVs will
reduce other factors nominally (but greatly
Increase electricity use) but will not decrease
congestion

In long-run, a number of countermeasures
would be necessary
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PACKAGE Scenario is the most desirable




Promoting public transportation, especially with
those which high occupancy modes are essential for
a number of factors

A package of countermeasures are necessary which
only can address various priority issues such as
PM10, congestion, energy saving, greater use of
electricity and CO2

There are synergies, not the conflicts, between local
and global priorities in the Kathmandu Valley



Ministry of Population
and Environment, Nepal
(now Ministry of Science,
Technology and
Environment)



For comments and suggestions

Shobhakar.dhakal@nies.go.|p
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. ASIF portrayal of PACKAGE scenario and their implementation challenges

Component | Approach Associated challenges

A Reducing travel demand 0 The low population influx to the Valley needs
through dampening regionally balanced national development and
population influx rate to decentralization of the political, administrative and
the Valley economic function of the Valley.

0 Most of the past urban development plans of the
Valley were not implemented and there was a lack of
political commitments to implement such plans.

o Fragmented jurisdiction of the Valley between many
municipalities and Village Development Committees
that do not encourage a comprehensive planning.

o Improving some of the roads, intersection and link
roads to calm downtown traffic.

S Increasing the share of o Reforming bus system and improving their reliability
public transport and and quality
reducing that of carsand o Parking management and other ways (fiscal,
motorcycles economic, physical) to restrain cars and motorcycles

o0 Improving robustness of Inspection and Maintenance
Programs

I Phasing out vehicles o0 Implementing such measures in spite of fierce
older than 20 years opposition from concerned stakeholders

F Progressive emission 0 Mobilizing government agencies for new emission
standards, use of more standards
battery-operated three- o Finding right incentives to electric vehicles industry
wheelers and trolley 0 Reviving trolley bus systems and expanding them

buses
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Where, n is year, i is vehicle age, AEFn is average fuel efficiency of
vehicle fleet in year n, NVPn is number vehicles added in year n,
NFEnN is average fuel efficiency of added vehicles in year n, NVPn-
20 is number of retired vehicles in year n, VPn-1 is vehicle
population in previous year, AFENn-1 is average fuel efficiency of
previous year, and VPn is total number of vehicles in year n.
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Where, AEFn is average emission factor in year n; NEFn is emission
factor of new vehicles in year n; DEFin is emission deterioration level
of vehicles which are used in year n with i age.

Where, SO2 is emission factor of SO2 in grams/liter, S is sulfur
content of the fuel in ppm (0.001 for gasoline; 0.003 for diesel), f
Is the density of fuel in kg/liter (0.75 for gasoline and 0,82 for
liesel). | ecul » : I

respectively.
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Factors and challenges in ASIF framework

Major factors or determinants

Related options

Compone

nts

AS Income -Reorganizing urban activities towards
Rate of urbanization reducing needs to travel by motorized modes
Urban form -Improving the efficiency of public
Urban functions transportation and mass transportation
Rate of motorization -Limiting personalized transport such as cars
Non-motorized modes and motorcycles and their rate of vehicle use
Modal mix, para-transit -Reducing congestion by increasing
Utilization rate of personalized modes efficiency of transport infrastructure
Others -Others

IF Energy efficiency of modes and vehicles -Controlling tailpipe emissions through

Size, engine types and age of vehicles
Occupancy rates (capacity mix and
utilization)

Congestion

Fuel quality: lead, sulfur content,
reformulation, octane enhancements
Fuel choice: CNG vs. diesel, electricity,
gasoline, bio-fuels

Emission control technologies

Others

emission control technology

-Improving energy efficiencies of existing
vehicles and other travel modes

-Choosing alternative fuels such as
electricity, CNG, bio-fuels and making them
cost effective

-Improving inspection and maintenance
systems for in-use vehicles

-Banning decades old vehicles and promoting
fuel efficient vehicles

-Others
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Travel demand and their desegregation

Average future fuel efficiencies of vehicle
fleet by type

Average emission factors of vehicle fleet by
type

Travel demand projection

Using multiple regression with population and
economic activities as independent variables
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E (1= Vi()*VKT®)*EF () *F (1)

Traveldemandt) = V.(1) *VKT (t) * occupancyate(t)

E;(t)= passkm(t) * 1/ vehoccupancyate(t))* EF; (t) * F (t)

Where,

Ej (t) is the total emissions of emission type | in year t by passenger
transportation in tons, Vi(t) is vehicle population on street, VKTI(t) is the
average annual vehicle kilometer traveled by a vehicle of i in year t,
EFij(t) is the emission factor of pollutant type j of vehicle type i in year (t)

in grams/liter, and Fi(t) is fuel economy of vehicle type i in year (t)in
liter/km.
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For fuel efficiency and emission factors:
spreadsheet model using roll-back method
(1) average fuel efficiency of the base year

(2) fuel efficiencies of new venhicles

(3) addition of new vehicles into the fleet

(4) scrappage of old vehicles in twenty years (10 years in
case of three-wheelers and motorcycles)

(5) average emission factor in base year

(6) emission factor of newly added vehicles,
(7) addition of new vehicles into the fleet, and
(8) emission deterioration rate of vehicles
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Long-range Energy Analyses Alternative
Planning (LEAP) — SEI Boston

Facilitates for making projection models,
scenarios, scenario comparison and analyses

Facilitates to analyze end-use based
accounting type systems analyses

A number of exogenous variable can be
estimated from outside LEAP structure



Sector

Passenger-km

Sub-sector ()

Share
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24 million population, 240 US$ GDP/capita

GDP growth about 4% 1987-2001, leftist rebellion’s
effect on economy is enormous

Urban population share 14%

About 16,042 km road length with merely 22%
black-topped

GHG emissionsl.9 tons/capita CO2 equiv.

CO2 emission per capita from transport is 180 times
less than USA, 6 times less than China
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Banning new registration of diesel three wheelers
in 1991

Emission standards for in-use vehicles in 1994
(amended several time later)

Green sticker system

Nepal Vehicles Mass Emission Standards 2056
for new venhicles in Jan 2000 (EURO I)

Banning all operating diesel three wheelers In
1999
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Subsidies for electric vehicles unveiled in 1999

20 years old vehicle ban was announced from Nov 2001
but could not be implemented

New registration of two stroke motorcycles stopped from
2000

Gov announced 10% additional annual vehicle tax for
vehicles older than 15 years

National Transport Policy was endorsed by 9™ National
Plan

National Ambient Air Quality Standards was introduced
iIn 2003

Two stroke three wheelers were banned from operating
from July 2004
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Carbon friendly transport - Trolley bus; rise
and stagnation of electric vehicle industry
Emissions from motor vehicles

Over 20% failed in spot-test of emission, this is as
high as 70% for diesel vehicles

Fuel quality

S contest: 2,500 ppm for diesel, 2000 ppm for
gasoline
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Joint event with Ministry of Population and
Environment, Nepal for 2 days
Composition (30 people)
Locally recognized experts from academic and non-
academic institutions

Decision maker from national government (National
Planning Commission, Department of Transport
Management, Nepal Oil Corporation, Traffic Police, Ministry
of Environment)

Local municipalities
Transport entrepreneurs, Local NGOs, Media
Some donors (JICA, EU)



_imited road infrastructure: 1,331 km with only 54%
paved

Peak-time modal split (2001): public transport 57%,
orivate transport 11%, bicycle 4%, walking 18%

_Imited traffic mgmt infrastructure and Largely
unmanaged traffic

Signal light on 11 junctions, few pedestrian overpass
About 600 traffic police with merely 70% trained)







W & "HHSD

Average for Passenger Transportation
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2.2 times increase




