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What is the GEF?

• Global Environment Facility, Established in 1991

• Helps developing countries fund projects and 
programs that protect the global environment.

• GEF grants support projects related to biodiversity, 
climate change, international waters, land 
degradation, the ozone layer, and persistent 
organic pollutants.

• UNEP is an Implementing Agency for the GEF



The GEF and Transport

• OP-11: Sustainable Mobility
– Mode switching efforts
– Improved transit systems
– Promotion of non-motorized transit options
– Support for infrastructure design, operation/management 

systems
– Travel demand management, pricing
– Land use planning
– Limited fuel switching (e.g. electric vehicles, fuel  cell vehicles)

• Probably NOT ELIGIBLE:
– Anything related to private vehicles (efficiency progra ms)
– Biofuels (though under reconsideration)
– Pollutant emissions reduction efforts



GEF Project Info 

• Project Types
– Full-size projects ($1 million and up)
– Medium-sized projects (up to $1 million)
– Small Grants Program (up to $50,000)
– Enabling activities
– Project Development Funds (PDF-A up to 

$25,000; PDF-B up to 350,000)

• GEF Projects can be executed by:
– Government Agencies
– UN Specialized Agencies
– Non-Governmental Organizations
– Bilateral Development Cooperation Agencies
– Others from the private sector/institutes



Transport and Urban Planning

• What scope?
– Planning for the “city we want to live in”
– Land use, spatial structure, zoning
– Using transport planning to leverage neighborhood re-

vitalization
– Build a transport system to support moving people, not 

(necessarily) cars
– Typically meld transport initiatives in terms of:

• Investments into high-capacity transit systems (BRT)
• Infrastructure for non-motorized transport
• Safety measures
• Traffic demand management

– Avoid encouraging more car travel



How transit systems reduce CO 2 emissions

• Modal shift from smaller vehicles (minibuses, cars) to much more 
efficient larger vehicles (buses, trams, and other rail cars)

• Improved urban traffic flow can yield improved in-use efficiency for all 
vehicles

• For rail – highly efficient electric trains provide reductions per vehicle 
km compared to even large buses

• For bus systems, especially Bus Rapid Transit (BRT) :
– Dedicated bus corridors yield much faster speeds, smother operation –

better in-use efficiency

– Fewer, much larger buses can displace greater numbers of smaller buses, 
improving net efficiency

• Maybe the biggest one: LONG TERM PLANNING
– Long-term planning around a transit system “backbone” allows a city to 

become much less vehicle dependent. 

– Synergies with walking and cycling 

– Changes in patterns of where people live, work and shop. 
– Many cobenefits including air quality, safety, health, convenience



Pollutant and GHG Emissions
A schematic of potential impacts from different mea sures

��� ���� �Reduce motorized travel

��� ��Improve Vehicle efficiency

��� ���� �Modal shift from cars / 
motorbikes to buses / rail

��� � to �
� to �Blend ethanol

� to ��� �� to ��� �Switch to CNG

���� �Improve vehicle maintenance

���� �Add oxidation or 3-way catalyst

���� �Improve fuel quality (e.g. lower 
sulphur)
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Emissions
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Emissions



BRT Systems

“Full” BRT

� Segregated, median busways with 
median stations

� Pre-board fare collection and fare 
verification  

� Restricted operator access (closed 
system) 

� Free transfers between corridors

� Competitively bid concessions  

� High frequency service and low 
station dwell times

� Clean bus technologies

� Modal integration  

Bus Rapid Transit is a mass 
transit system that mimics 
the rapidity and performance 
of  metros but utilises buses 
rather than rail vehicles.

Volvo



Mass transit costs

BRT
US$ 1 – 5 million / km

Manfred Breithaupt

Trams / Light rail
US$ 10 – 30 million / km

Elevated rail
US$ 50 – 100 million 

Subways
US$ 50 million – 300 million / km

Lloyd Wright



Passenger flows

8,000Light railStrasbourg

3,600Matatu (4 per minute, 
15 people each)

Nairobi 

13,400Light railTunis

42,000BRTBogotá TransMilenio

32,000Elevated railBangkok BTS

25,000SubwayLondon Victoria Line

36,000SubwaySantiago La Moneda

15,100BRTCuritiba Eixo Sul

26,000BRTPorto Alegre Assis Brasil

60,000SubwaySao Paulo East Line

Actual capacity 
(passengers / hour / 
direction)

TypeLine



Some GHG Cost Reduction Scenarios: 
Fuel Switching

Fuel / 
technology 
type

Carbon 
dioxide 
reduction 
(per km)

Incremental 
vehicle 
purchase 
cost 
(thousand 
US$)

Refueling 
infrastructure 
investment 
cost per 
vehicle 
(thousand 
US$)

Incremental 
operating/ma
intenance 
costs ($/km)

Incremental 
fuel costs, 
including 
amortised 
refueling 
infrastructure

Estimated 
cost per 
tonne CO2

Pessimistic 0% $30 $20 $0.02 equal n/a
Optimistic 10% $20 $10 $0.02 equal $442

Pessimistic 5% $100 $0 $0.02 5% lower $1,912
Optimistic 25% $65 $0 $0.02 20% lower $148

Pessimistic 30% $1,000 $50 $0.05 50% higher $3,570
Optimistic 75% $250 $20 $0.03 50% higher $463

Compressed natural gas

Hybrid-electric

Fuel Cell



Some GHG Cost Reduction Scenarios: 
Mode Switching

Case (Mode share 
increase)

Cost 
(US$ 
Millions)

CO2 reduction 
over 20 years 
(thousand tonnes)

Cost 
$/tonne

BRT 0 to 5% 125 1,906 $66

BRT 0 to 10% 250 4,229 $59

Walking 20 to 25% 60 3,427 $18

Biking 1 to 5% 30 1,922 $16

Biking 1 to 10% 60 4,160 $14
Combined (BRT 10%, 
Walking 25%, Biking 10%) 370 12,398 $30

Source: Wright and Fulton, 2005, “Climate Change and Transport in Developing 
Nations”, Transport Reviews. Note: Estimates based on a city with 10 million trips 
per day; mode shift assumptions linked to size of investment, based on experience 
in cities like Bogotá; detailed assumptions outlined in paper



A UNEP GEF Project: Dar-es-Salaam BRT Planning

• Dar BRT system under development, final implementatio n and 
financial plan nearly complete as of November 2006

• Planning and design funded through $0.5M from a GEF gra nt and 
$1m cofunding from World Bank, national and city gov ernments.

• 6 construction phases anticipated; first phase will i nclude 23 km of 
BRT corridors running mainly east-west through city cen ter.

• Construction cost expected to be around $100 million;  system 
expected to turn an operating profit at a fare of abou t US$0.25

• Will feature: 
– Large capacity buses with frequent service

– dedicated bus lanes, 

– pre-pay stations with level boarding and alighting,  
– Integrated feeder services

– bike lanes in all corridors, 

– pedestrian and disabled-friendly accessibility to a ll stations
– parking restructuring along affected corridor



BRT: Where is it happening?

Bus transit projects completed

Latin America
Belo Horizonte
Bogotá
Campinas
Curitiba
Goiania
León
Manaus
Mexico City
Porto Alegre
Port of Spain
Quito
Recife
Sao Paulo

Ottawa
Orlando
Philadelphia
Pittsburgh
Vancouver

Asia
Beijing
Jakarta
Kunming
Nagoya
Seoul
Shejiazhuang
Taipei

Europe
Amsterdam
Bradford
Claremont Ferrand
Eindhoven
Essen
Ipswich
Leeds
Lyon
Nice
Rouen
Runcorn
Utrecht
West Sussex

Oceania
Adelaide
Brisbane
Sydney

Africa
Abidjan
Saint-Denis

North America
Alameda
Boston
Chicago
Las Vegas
Los Angeles
Miami



Projects in planning or construction

Latin America
Barranquilla
Calí
Cartagena
Ciudad Juarez
Cuenca
Guatemala City
Guayaquil
Lima
Medellín
Panamá City
Pereira
Puebla
Querétaro
San Juan
San Salvador
Santiago
Santo Domingo

North America
Albany
Charlotte
Cleveland
Eugene
Hartford
Houston
Louisville
Montgomery Co.
Reno
San Francisco
Toronto

Asia
Bangalore
Bangkok
Chengdu
Delhi
Dhaka
Guangzhou
Hangzhou
Hanoi
Ho Chi Minh City
Shanghai

Oceania
Auckland

Africa
Accra
Cape Town
Dakar
Dar es Salaam

Lloyd Wright



Conclusions

• Not many options to substantially reduce both 
pollutant and GHG emissions; development of transit  
systems does 

• Transit development should be part of a long term 
effort to transform a city

• BRT systems are promising from a cost-effectiveness  
point of view – however, need a full commitment or c an 
fall short or even fail 

• For GHG reduction (and mobility improvements), BRT 
options compare favorably to technology/fuel 
switching options for buses.

More info: Lew.fulton@unep.org
www.unep.org


