
Climate and Clean Air in Latin American Cities
(CALAC+)



Reduce harmful air pollutants, protect human health 
and mitigate climate change by deploying soot-free 
and low-carbon engines in public transport systems 

and off-road machinery in Latin American cities
(Bogota, Santiago de Chile, Mexico City and Lima)

General objective



Mexico City

www.ciudadmexico.com.mx/

Lima

www.metropolitano.com.pe/

Bogota

www.transmilenio.gov.co/

Santiago

www.transantiago.cl/ www.viarural.cl/

www.guiamexico.com.mx/

Cities where the project intervenes



Project components

1. Soot-free and
low-carbon buses 

2. Urban policy 
incubators for off-
road machinery

3. Global knowledge 
management 
network

Impact on climate change and clean air



• Technical assistance for the 
introduction of less carbon-intensive 
technology (Euro VI technology, 
natural gas, electric, hydrogen)

• Measurement of particulate number 
in vehicles as a basis for a 
measurement standard

• Evaluation of electric versus
diesel buses

Component 1 –
Soot-free and
low-carbon buses



Life cycle analysis of electric buses in
Santiago's public transport system

Comparison of CO2
generation in the 
life-cycle of buses 
with 100% 
renewable energy 
contract tendering

TCO considering that the costs of the battery, electric terminal 
and charger are halved, and that the electricity supply contract 
is 100% renewable

https://programacalac.com/publicaciones/analisis-de-
ciclo-de-vida-de-buses-electricos-del-sistema-de-
transporte-publico-de-santiago-red/

Electric Diesel

Electric

Diesel

https://programacalac.com/publicaciones/analisis-de-ciclo-de-vida-de-buses-electricos-del-sistema-de-transporte-publico-de-santiago-red/


Sustainable Route Project Study

Bus fleet
• At distances in the range of 40-80 km, 

the best performances are obtained
• At average speeds around 30 km/h, 

average efficiencies of 1.5km/kWh are 
obtained

• Yields perform favourably at initial
% SOC between 50% and 90%

• More favourable yields are reported in 
April compared to January 2020

Taxi fleet
• At short trip distances, regeneration allows doubling 

of performance
• Highest yields are concentrated at average speeds 

below 50 km/h
• Performance is favourable at initial % SOC between 

50% and 90%, and ambient temperature between 
10°C and 25°C



Analysis of Economic and Social Impacts for particle number
measurement standard for busses 

Evento
Casos evitados 

2023-2032
Intervalo de 

confianza 90%
Mortalidad 76 [37-116]

H. Hospitalarias 50 [23-77]
Visitas salas urgencia 1.156 [399-1.913]

Restricción activ. (días) 59.099 [52.784-65.415]

Indicador Valor MM USD $
Costos $10,4

Beneficios $25,0
B/C 2,4

VAN $14,6



Working Group: Technical Guidance for the Periodic Technical Inspection
of vehicles with diesel particulate filters, based on particle counting

https://programacalac.com/publicaciones/guia-tecnica-para-la-inspeccion-tecnica-periodica-itp-de-vehiculos-provistos-con-filtros-de-particulas-
diesel-basado-en-el-conteo-de-particulas/

https://programacalac.com/publicaciones/guia-tecnica-para-la-inspeccion-tecnica-periodica-itp-de-vehiculos-provistos-con-filtros-de-particulas-diesel-basado-en-el-conteo-de-particulas/


Project components

1. Soot-free and
low-carbon buses 

3. Global knowledge 
management 
network

Impact on climate change and clean air

2. Urban policy 
incubators for off-
road machinery



• Preparation/update of the off-road 
machinery’s emission inventory

• Technical assistance for the 
implementation of filters in off-road 
machinery

• Formulation of regulatory framework 
to establish efficient technology 
introduction and emission control 
standard

Component 2 –
Urban policy incubators for 
off-road machinery



Component 2: Inventory of off-road machinery’s emissions (base 2018)

[ton/year] PM10 PM2.5 NOx CO HC CO2 BC SO2 N2O CH4 NH3

Agricultural-
Forestry

282 273 3,397 2,013 337 359,340 189 3 16 7 1 

Construction 537 521 7,613 4,010 776 888,184 385 8 40 11 2 
Industrial 90 88 1,420 860 131 179,451 69 2 8 2 0 
Mining 227 220 3,978 1,731 307 446,104 162 4 21 5 1 
TOTAL 1,136 1,102 16,409 8,615 1,551 1,873,079 804 17 86 25 5 
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Economic & environmental impact of the measures
which CALAC+ is contributing to
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Project components

1. Soot-free and
low-carbon buses 

2. Urban policy 
incubators for off-
road machinery

3. Global knowledge 
management 
network

Impact on climate change and clean air



Virtual events – Buses



Virtual events – Off-Road Machinery



HETRANS
Cost-Benefit of Euro 6/VI scenarios, 

electromobility, vehicle labelling

HEMAQ
Cost-Benefit of regulatory
scenarios for machinery 

HEBASH
Environmental and Human Health 
Benefit Calculator for Air Quality 

Improvements

  
  
 
 

 
 

 

 
 

Impactos en 
salud
• Funciones RR
• Mortalidad, YLL, 

YLD, DALYs

Beneficios y 
Costos
• Salud
• Inversión
• Ahorros

Análisis 
costo-
beneficio
• Valor presente
• Razón B/C

Flota
•Rubro, tipo, 

potencia, NA, 
estándar 
emisión, edad

Emisiones
•Metodología 

EPA/EEA/ 
Geasur 2014

Cambios 
PM2.5
•Fracciones 
consumo/Matrices 
concentración
•FEC

  

 
  

 

   

 
 

Tools for Cost-Benefit Analysis of Policies



Thank you
for your attention
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