
ENERGY EFFICIENCY AND MOBILITY
A roadmap towards a greener economy 
in Latin America and the Caribbean
Fabian Maximilian Kreuzer
Gordon Wilmsmeier



Project document 

 

Energy efficiency and mobility 

A roadmap towards a greener economy 
in Latin America and the Caribbean 

Fabian Maximilian Kreuzer 
Gordon Wilmsmeier 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

Economic Commission for Latin America and the Caribbean 



 

 
 

 

 

 

 

 

 

 

 

 

This document was authored under the technical coordination of Fabian M. Kreuzer and Gordon Wilmsmeier of the 
Division of Natural Resources and Infrastructure of the Economic Commission for Latin America and the Caribbean 
(ECLAC). Its preparation was made possible through a financial contribution from the Government of Germany, in the 
framework of the cooperation project with ECLAC on energy (GER/12/004).  

Manlio Coviello, Chief of the Energy Unit of the Division of Natural Resources and Infrastructure of ECLAC, was 
coordinator of this project and supervised the activities relating to the preparation of this document. 

Substantive contributions were made by Ann-Kathrin Zotz (chapter 11) and Lauren Guidry (chapter 9) of ECLAC; by Erik 
Fridell (chapter 5), Hulda Winnes, (chapter 5) and Linda Styhre (chapter 5) of the Swedish Environmental Research 
Institute; by Luiz a Horta Nogueira (chapter 6) and Nilton Carvalho (chapter 6) of the Centre for Excellence in Energy 
Efficiency (EXCEN) of the Federal University of Itajubá (UNIFEI), Brazil; by Riccardo Enei of the Institute of Studies for the 
Integration of Systems (chapter 2); and by the following consultants: Daniel Carvalho Mejía (chapters 8 and 10), Dirk 
Peters von Rosenstiel (chapters 3 and 4), Edder Alexander Velandia Durán (chapters 8 and 10), Felipe Targa (chapters 8 
and 10), Juan Pablo Ospina Zapata (chapters 8 and 10) and Lara Moura (chapters 7 and 10). 

This document is the English language version of LC/W.602/Rev1. 

The opinions expressed in this document, which has been reproduced without formal editing, are solely the responsibility 
of the authors and do not necessarily reflect those of the Organization. 

 

 

 

 

 

 

 

 

 

 

 

 

 

LC/W.602 
Copyright © United Nations, October 2014. All rights reserved. 
Printed at United Nations, Santiago, Chile. 
 



ECLAC – Project Documents Collection           Energy efficiency and mobility: a roadmap towards a greener economy... 

3 

Index 

Abbreviations……………………....................................................................................................13  

Foreword ........................................................................................................................................ 19 

Summary ....................................................................................................................................... 21 
A. Energy efficiency and mobility ........................................................................................ 21 
B. The mobility perspective —the Avoid, Shift and Improve approach .............................. 24 
C. Energy efficiency and mobility patterns in LAC .............................................................. 30 
D. Conclusions and recommendations: towards a joint agenda in energy efficiency and 

mobility in Latin America and the Caribbean ..................................................................... 34 

I. Fundamentals of energy efficiency and mobility .................................................................... 39 
A. Introduction ..................................................................................................................... 39 
B. Context ........................................................................................................................... 40 
C. Objective ........................................................................................................................ 42 
D. Key concepts .................................................................................................................. 42 
E. Energy efficiency and mobility ........................................................................................ 44 
F. Regulation, incentives and policy coordination .............................................................. 46 
G. The call for sustainable and integrated policies for mobility ........................................... 49 
H. Outline ............................................................................................................................ 49 

II. A global overview on energy efficiency and mobility ............................................................. 51 
A. The energy perspective —current situation and global challenges ............................... 51 
B. Trends of energy consumption in the transport sector ................................................... 51 

1. Passenger transport ............................................................................................... 54 
2. Freight transport ..................................................................................................... 54 
3. Vehicle technology and sales ................................................................................. 56 

C. Future trends and scenarios on energy efficiency in transport ...................................... 57 
1. Fuel economy ......................................................................................................... 59 
2. Conclusions ............................................................................................................ 60 

D. Energy efficiency policies in the transport sector ........................................................... 61 
1. Introduction ............................................................................................................. 61 
2. Overview of policies and measures improving energy efficiency in transport ........ 61 
3. Emerging patterns in energy efficiency policies ..................................................... 69 
4. The case of fuel subsidies ...................................................................................... 70 

E. Requirements for an efficient regulation ........................................................................ 72 
F. The role of regional integration ...................................................................................... 77 



ECLAC – Project Documents Collection           Energy efficiency and mobility: a roadmap towards a greener economy... 

4 

G. Conclusion and recommendations ................................................................................. 80 

III. The mobility perspective – the A-S-I approach for improved energy efficiency  
in mobility: Avoid, Shift and Improve ...................................................................................... 83 
A. Introduction ..................................................................................................................... 83 
B. AVOID motorized trips and reduce travel distances ...................................................... 86 

1. “Increase the efficiency of transport and distribution of goods through urban  
and interurban intelligent logistics systems and specialized logistics  
infrastructure” (Objective 1) .................................................................................... 86 

2. “Integrating the concepts of land use and accessibility,  and using strategic 
planning tools for urban  and regional development” (Objective 2)........................ 87 

3. “Increase the virtual interaction between people using information and 
telecommunication technologies” (Objective 3) ...................................................... 89 

C. SHIFT the transport of goods and persons to the most efficient transport mode .......... 90 
1. “Promote increased use of maritime, river, and railway modes (…),  

through strategic investments (…), as well as the promotion of intermodal  
logistics management” (Objective 4) and “Promote the use of more sustainable 
modes of interurban passenger transport, (…) offering alternatives to private  
cars and air transport” (Objective 6). ....................................................................... 91 

2. “Promote and preserve the use and safety of pedestrian and bicycle  
transportation, as an integral part of efficient sustainable transport systems” 
(Objective 5). .......................................................................................................... 94 

3. “Promote measures to discourage increased share of private motor vehicles  
(…), through Transport Demand Management” and  “Promote behavioral  
changes (…) through information and education of the population”  
(Objectives 8 and 9) ............................................................................................... 96 

4. Effectiveness of SHIFT measures ............................................................................... 96 
D. IMPROVE technology and management of transport services ..................................... 97 

1. "Promote the increased use of cleaner vehicles and fuels, and greater energy 
efficiency and emission control measures in all transport modes"  
(Objective 10) ......................................................................................................... 97 

2. “Work to establish or improve technical vehicle inspection regimes, and to 
progressively implement safety standards, and standards to  
reduce atmospheric emissions.” (Objective 12) ................................................... 101 

3. “Promote the adoption of Intelligent Transport Systems such as  
electronic tolls, transport control centers and user information in real time” 
(Objective 13) ....................................................................................................... 101 

4. Effectiveness of IMPROVE measures .................................................................. 102 
E. Cost benefit Analysis for ASI-strategies ....................................................................... 103 
F. Summary and recommendations ................................................................................. 104 

IV. Understanding market-mechanisms for development of markets 
for energy efficient mobility .................................................................................................. 105 
A. Introduction ................................................................................................................... 105 
B. Key concepts for market introduction of new products or services .............................. 106 
C. Comparison of market development of clean technologies in selected  

economies at the examples  of natural gas vehicles (NGVs) ...................................... 109 
D. Factors that affect the consumers’ willingness to demand .......................................... 110 

1. Needs and preferences ........................................................................................ 111 
2. Income development ............................................................................................ 111 
3. Price of substitutes and complements .................................................................. 111 
4. Expected price development ................................................................................ 112 

E. Factors that affect producers’ willingness to supply ..................................................... 112 
1. Costs of inputs ...................................................................................................... 113 
2. Productivity ........................................................................................................... 113 
3. Competition........................................................................................................... 113 

F. Elasticity of demand and supply ................................................................................... 113 



ECLAC – Project Documents Collection           Energy efficiency and mobility: a roadmap towards a greener economy... 

5 

G. Market failure ................................................................................................................ 114 
1. Market failure Nº 1: Principal-agent issues .......................................................... 115 
2. Market failure Nº 2: Coordination failure in complementary markets ................... 116 
3. Market failure Nº 3: Failure of competition ........................................................... 117 
4. Market failure Nº 4: Imperfect information ............................................................ 117 
5. Market failure Nº 5: Bounded rationality ............................................................... 117 
6. Market failure Nº 6: Negative externalities and undersupply of public goods ...... 117 

H. Summary and recommendations ................................................................................. 118 

V. The engine of global trade—energy efficiency in shipping .................................................. 119 
A. Introduction ................................................................................................................... 119 
B. Ship design for energy efficiency ................................................................................. 120 

1. Alternative fuels .................................................................................................... 121 
2. Operational measures .......................................................................................... 122 

C. Effects and barriers ...................................................................................................... 123 
1. Shore side electricity ............................................................................................ 124 
2. Modal comparison ................................................................................................ 124 

D. Policies and incentives ................................................................................................. 126 
E. Conclusions .................................................................................................................. 128 

VI. A regional perspective ......................................................................................................... 129 
A. Consumption and energy intensity ............................................................................... 129 

1. Energy consumption in the Latin American transport sector ................................ 130 
2. The energy intensity of the transport sector in Latin America .............................. 134 
3. An assessment of the energy outlook for the Latin American transport sector .... 137 

B. Programs and initiatives in Latin America to promote energy efficiency in mobility .... 138 
1. Vehicle inspection and driver training programs .................................................. 138 
2. Overview of freight vehicle fuel-efficiency programmes ....................................... 147 

C. Outlook and conditioning factors for fuel-efficiency programmes in Latin America ..... 147 
D. The potential impact of increased energy efficiency in mobility ................................... 150 

VII. Energy efficiency in international mobility options between Buenos Aires,  
Argentina and Montevideo, Uruguay ................................................................................... 153 
A. Introduction ................................................................................................................... 153 
B. Socioeconomic context and general data on mobility .................................................. 153 
C. Mobility options and comparative analysis ................................................................... 157 

1. Road Transport ..................................................................................................... 159 
2. Rail Transport ....................................................................................................... 162 
3. Maritime Transport ............................................................................................... 162 
4. Air Transport ......................................................................................................... 163 
5. Combined transport .............................................................................................. 164 
6. Comparison of energy consumption and efficiency of mobility options ............... 167 

D. What solutions are available to improve energy efficiency? ........................................ 167 
1. Regulatory framework .......................................................................................... 168 
2. Technical solutions ............................................................................................... 171 
3. Public information ................................................................................................. 171 
4. Financial and non-financial incentives .................................................................. 171 
5. Energy efficiency measures: Identifying the success criteria ............................... 172 

E. Conclusions .................................................................................................................. 173 

VIII. Metropolitan mobility and energy  efficiency —Medellin ...................................................... 175 
A. Geographical and urban context .................................................................................. 175 

1. Decisive geographical factors............................................................................... 175 
2. Urban sprawl ........................................................................................................ 176 
3. The reign of the automobile and the decline and rebirth of mass transit ............. 176 
4. A complex institutional environment ..................................................................... 177 
5. The energy situation in Aburra Valley .................................................................. 178 

B. Comparative evaluation of different passenger and freight mobility options ............... 181 



ECLAC – Project Documents Collection           Energy efficiency and mobility: a roadmap towards a greener economy... 

6 

1. Available options for passenger mobility .............................................................. 181 
2. Current state of freight transport .......................................................................... 190 

C. Existing and planned solutions for improving energy efficiency .................................. 192 
1. In terms of management and regulation ............................................................... 192 
2. Technical solutions ............................................................................................... 195 
3. Freight transport solutions .................................................................................... 200 
4. Public information ................................................................................................. 201 
5. Financial and non-financial incentives .................................................................. 201 

D. Identifying the keys to success in energy efficiency measures ................................... 202 
1. Monetary considerations —the cost of the solution ............................................. 202 
2. Feasibility .............................................................................................................. 203 
3. Direct impacts on users ........................................................................................ 209 
4. Indirect impacts on users ...................................................................................... 212 

E. Analysis of lessons learned in Medellin in terms of factors affecting  
energy efficiency .......................................................................................................... 213 

IX. Mobility and energy efficiency in small island economies  
—Jamaica and Trinidad & Tobago ...................................................................................... 215 
A. Introduction mobility patterns of passengers and goods within the Caribbean 

(CARICOM) .................................................................................................................. 215 
B. Jamaica ........................................................................................................................ 216 

1. Mobility Options and Comparative Analysis ......................................................... 217 
2. Recommended Solutions to Improve Energy Efficiency ...................................... 222 
3. Energy Efficiency Measures: Identifying Success Criteria ................................... 224 
4. Lessons Learned: Jamaica ................................................................................... 225 

C. Trinidad and Tobago .................................................................................................... 225 
1. Mobility Options and Comparative Analysis ......................................................... 226 
2. Recommended Solutions to Improve Energy Efficiency ...................................... 229 
3. Energy Efficiency Measures: Identifying Success Criteria ................................... 231 
4. Lessons Learned: Trinidad and Tobago ............................................................... 231 

X. Existent policy solutions and future challenges to increase energy efficiency  
in mobility of goods in Latin America ................................................................................... 233 
A. Overview of current situation ........................................................................................ 233 
B. Regulatory framework and its impact in energy efficiency ........................................... 236 
C. Future challenges towards energy efficiency ............................................................... 237 
D. Vision and strategy for urban transport in Latin America ............................................. 238 

XI. Conclusions, recommendations and outlook ....................................................................... 247 
A. The challenges in decoupling mobility and energy consumption ................................. 247 

1. Decoupling Mobility and Energy ........................................................................... 247 
2. Current Trends ..................................................................................................... 248 
3. Challenges ahead ................................................................................................. 249 

B. Towards a joined agenda in energy efficiency and mobility......................................... 250 

Bibliography : ............................................................................................................................... 253 
 

List of tables 

 

Table 1 Policy Instruments for Sustainable Development ................................................... 46 
Table 2 Growth rates of transport energy use 1990-2006 .................................................. 53 
Table 3 Energy use by type of trucks and freight rail transport ........................................... 55 
Table 4 Long term passenger transport modal split, 2000-2050 ......................................... 58 
Table 5 Long term freight transport modal split – land transport, 2000-2050 ..................... 58 
Table 6 Transport energy use by world regions, 2008-2035 ............................................... 59 
Table 7 Fuel economy status at global level ....................................................................... 60 



ECLAC – Project Documents Collection           Energy efficiency and mobility: a roadmap towards a greener economy... 

7 

Table 8 ASEAN countries: policies for improving energy efficiency in transport ................ 62 
Table 9 On-going policies raising energy efficiency in transport in Brazil ........................... 63 
Table 10 On-going policies raising energy efficiency in transport in China ........................... 64 
Table 11 On-going policies raising energy efficiency in transport in India ............................ 67 
Table 12 On-going policies raising energy efficiency in transport in the United States ........ 68 
Table 13 The transport energy efficient regulatory framework components ......................... 80 
Table 14 Energy efficiency indicators in transport in different economic contexts ................ 84 
Table 15 Examples for efficiency improvements of AVOID-measures in different 

contexts for both freight and passenger transport .................................................. 90 
Table 16 Shift measures for urban transport ......................................................................... 92 
Table 17 Examples for efficiency improvements of SHIFT-measures 

in different contexts ................................................................................................ 96 
Table 18 IMPROVE measures in urban transport ................................................................. 97 
Table 19 Measures to improve energy efficiency and GHG-emissions 

in motorized vehicles .............................................................................................. 98 
Table 20 Examples for ICT-based energy efficiency measures in transport....................... 101 
Table 21 Examples for efficiency improvements of IMPROVE-measures .......................... 102 
Table 22 Cost—benefit analysis for selected measures on non-motorized transport ......... 103 
Table 23 Average annual growth rates in the transport sector’s energy demand 

between 1990 and 2010 ....................................................................................... 134 
Table 24 The Clean Transport Programme: measures and expected energy impacts ...... 140 
Table 25 Vehicle efficiency assessment programmes in Latin America ............................. 145 
Table 26 IPI tax rates on motor vehicles in Brazil ............................................................... 146 
Table 27 Overview of selected fuel-efficiency programmes in Latin America ..................... 147 
Table 28 Socioeconomic characteristics, 2007 ................................................................... 154 
Table 29 Priority lanes, 2007 ............................................................................................... 154 
Table 30 Public transport offer, 2007 .................................................................................. 154 
Table 31 Public transport fleet average age, 2007 .............................................................. 154 
Table 32 Motorization rate for private transport, 2007 ........................................................ 155 
Table 33 Distance between Buenos Aires and Montevideo, using different modes 

of transport............................................................................................................ 158 
Table 34 Distances to border crossings between Buenos Aires and Montevideo .............. 159 
Table 35 Energy consumption between Buenos Aires and Montevideo ............................. 159 
Table 36 Energy efficiency indicators .................................................................................. 160 
Table 37 GHG efficiency indicators ..................................................................................... 160 
Table 38 Public transport companies .................................................................................. 160 
Table 39 Efficiency indicators .............................................................................................. 161 
Table 40 Truck movements between Argentina and Uruguay ............................................ 161 
Table 41 Energy efficiency and GHG intensity .................................................................... 162 
Table 42 Passenger movements between Buenos Aires and Montevideo ......................... 162 
Table 43 Operational data for Juan Patricio ........................................................................ 162 
Table 44 Energy efficiency and GHG intensity .................................................................... 163 
Table 45 Energy efficiency and GHG intensity .................................................................... 163 
Table 46 Airlines companies ............................................................................................... 163 
Table 47 Passenger transported between Buenos Aires and Montevideo ......................... 164 
Table 48 Energy efficiency and GHG intensity .................................................................... 164 
Table 49 Tonnes of cargo imported and exported between Argentina and Uruguay ......... 164 
Table 50 Passenger movements between Buenos Aires and Colonia ............................... 165 
Table 51 Vehicle movements between Buenos Aires and Colonia ..................................... 165 
Table 52 Ferry companies operating between Buenos Aires and Colonia ......................... 165 
Table 53 Energy efficiency and GHG intensity .................................................................... 166 
Table 54 Operational data and energy efficiency and GHG intensity  

for the bus transport ............................................................................................. 166 
Table 55 Truck movements between Buenos Aires and Juan Lacaze ............................... 166 
Table 56 Energy efficiency and GHG intensity .................................................................... 167 

预览已结束，完整报告链接和二维码如下：
https://www.yunbaogao.cn/report/index/report?reportId=5_978


