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Executive Summary1 
Transport has been identified as one of the biggest sectors that contribute to climate change (23%) 

due to its energy demand and polluting emissions and therefore one of the sectors that needs to 

take action to mitigate its impact. A few countries in Latin America (Brazil, Chile, Mexico and 

Colombia) have started their transport NAMA development and are at different stages in the 

process. Peru has started this process more recently and this report aims at facilitating the NAMA 

development and a strategy for its implementation. A key issue in the Peruvian case is the need to 

set a wave of change in the way transport is usually perceived and addressed in Peru. Thus this 

report considers both the requirements and changes needed in order to implement a successful and 

appropriate transport NAMA. 

What is a NAMA? 

A NAMA (Nationally Appropriate Mitigation Actions) is a concept that originated under the 

/ƻƴŦŜǊŜƴŎŜ ƻŦ ǘƘŜ tŀǊǘƛŜǎ ό/htύ ƛƴ .ŀƭƛ нллтΣ ŀǎ ŀ ƳŜŎƘŀƴƛǎƳ ǘƻ ŜƴƎŀƎŜ άNationally appropriate 

mitigation actions by developing country Parties in the context of sustainable development, 

supported and enabled by technology, financing and capacity-building, in a measurable, reportable 

ŀƴŘ ǾŜǊƛŦƛŀōƭŜ ƳŀƴƴŜǊΤέ 2. With two years of application; NAMAs have managed to attract transport 

sector decision-makers due to their alignment with national priorities and potential large financial 

and technical support to implement them. 

Overall Vision of a Transport NAMA in Peru 

The overarching aim for the transport NAMA in Peru is the achievement of the minimum optimum 

mobility required to stimulate economic growth and thus improve the quality of life. This report 

suggests that three areas of priority should be tackled in order to achieve the overarching aim ς 

Urban Mobility, Energy Efficiency and the role of land use and planning ς in the development and 

implementation of carbon emissions targets.  

In order to reduce emissions by any significant amount, it is necessary to devise measures for each 

of these priorities. For Urban Mobility, the measure to be adopted is the development of an 

integrated mobility system; for Energy Efficiency, the measure is the development of a programme 

to increase the energy efficiency of vehicles; for Land use and planning, the measure is to develop 

demonstrator Green Zones to show how low carbon living might work in reality. Each measure 

amounts to a set of interventions and each intervention has a set of Actions. The Actions are 

measurable, reportable and verifiable. In the draft NAMA, there are 16 Interventions and 51 Actions 

explained in Chapter 4 and some suggestions for indicators of successful outcomes (See chapter 4 

intervention time frame tables).  

The dominance of the capital city of Lima and Callao in relation to the rest of the country means that 

significant effort needs to be made in the capital in order to influence the success of the policy at the 

                                                           
1
 This draft transport NAMA is the final product of a project commissioned by the UK Foreign & Commonwealth Office via 

the British Embassy in Lima, together with the Ministry of Transport and Communications, Ministry of Environment, the 
Municipality of Lima and Municipality of Callao The project has been carried out by University College London, who besides 
this report has achieved three more outcomes; a capacity needs assessment report, and two training events; one Media 
Mobility workshop and one international seminar on urban transport decision making. 
2
 The Bali Action Plan included as a priority ŜƴƘŀƴŎŜŘ ƳƛǘƛƎŀǘƛƻƴ ŀŎǘƛƻƴ ōȅ ŀƭƭ ŘŜǾŜƭƻǇŜŘ ŎƻǳƴǘǊȅ tŀǊǘƛŜǎ άunder 

measurable, reportable and verifiable nationally appropriate mitigation commitments or actions, including quantified 
emission limitation and reduction objectives, while ensuring the comparŀōƛƭƛǘȅ ƻŦ ŜŦŦƻǊǘǎ ŀƳƻƴƎ ǘƘŜƳέΦ  
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national level. Many of the actions will therefore apply to and be developed in Lima and Callao. Most 

can be repeated elsewhere in the country as appropriate.  

A major finding is that to achieve the aim, it is crucially important to ensure coherent, consistent and 

comprehensive governance over the transport system, without which environmental and 

operational actions will fail. Therefore a major Mobility Reform must be put in place ς some initial 

steps have already been taken but the path is longer than the political cycle; therefore in the case of 

Lima and Callao this reform could be facilitated by the creation of a Unified Technical Authority 

(UTA). This will incorporate all government bodies involved in transport in the capital city; to oversee 

the overall transport system in the city in order to have a low carbon means to provide the urban 

mobility required by the community.  

The UTA can then develop actions to optimise mobility for the population and improve the energy 

performance of the transport system by implementing the interventions. Some of the Actions 

ǎǳƎƎŜǎǘŜŘ ƛƴ ǘƘŜ ŘǊŀŦǘ ǘǊŀƴǎǇƻǊǘ b!a! ŀǊŜ ΨǎǳōǎǘŀƴǘƛǾŜΩ ς designed to achieve the NAMA objectives. 

hǘƘŜǊ !Ŏǘƛƻƴǎ ŀǊŜ ΨŦŀŎƛƭƛǘŀǘƛǾŜΩ ς intended to set up the governance and contextual situations 

required for successful implementation of the substantive actions. The report presents the 

arguments to support the choice of these outcomes, objectives, measures, interventions and actions 

and a suggested initial timescale for implementation. 

The 16 Interventions are (Please see Table 28 in appendix IV for summary of all actions): 

1. Creation of a Unified Technical Authority 

2. Mobility Reform for Lima and Callao 

3. Creation of a Multi-institutional Transport NAMA Committee 

4. Revision of draft Transport NAMA 

5. Development of Travel Plans for commercial activity and employees 

6. Development of an energy-efficient Mobility Plan 

7. Support for education and training 

8. Development, design and implementation of new infrastructure to encourage low energy 

mobility 

9. Seek international finance for the implementation of the transport NAMA 

10. Implement a vehicle labelling system and a compulsory system to achieve energy efficiency 

in light duty vehicles 

11. Ensure that fuel quality is improved 

12. Adopt mechanisms to achieve the declared emissions target 

13. Design and Planning  

14. Governance and Delivery  

15. Carbon accounting and sustainability 

16. Tendering and Feasibility 

 

Key Concepts 

Institutional Structure 

¢ƘŜ ƻǾŜǊŀǊŎƘƛƴƎ ŀƛƳ ŦƻǊ ǘƘŜ ŦǳǘǳǊŜ ƻŦ ǘƘŜ ǿƻǊƭŘΩǎ ŎƛǘƛȊŜƴǎ ƛǎ ǘƘŜ ƛƳǇǊƻǾŜƳŜƴǘ ƛƴ ǘƘŜ ǉǳŀƭƛǘȅ ƻŦ ƭƛŦŜ ς 

and Peru is no exception in this respect. This aim is so overarching that it extends beyond the 

limitations of political ideas and preferences: it is hard to imagine a political party not wishing to 

improve the quality of life of the population. It therefore extends beyond the political cycles of 

elections and terms of office, but requires commitment from all parties so that the initial actions are 
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started immediately and there is a continuity of purpose ς even if the methods and priorities change 

as one political philosophy is exchanged for another. The nature and scale of the problem (long 

term) transcends political differences, therefore it is necessary to have the right institutional 

structures in place in order to ensure that the technico-political discussions can take place in a 

meaningful way. A decision to implement a transport NAMA will require actions which will only 

return results beyond the current political cycle and this requires bold political action. 

Technical Leadership 

Politicians have a duty to bring the societal consensus to the heart of government decision-making 

but sometimes this will conflict with the practical, technological and methodological requirements of 

the implementation of their decisions. However important and beneficial the political desire might 

be, the occasion does arise when it is simply not possible to put it into practice. Therefore there is a 

need to ensure that there is a body of technical wisdom at the disposal of the politicians. This 

wisdom includes the knowledge of what is possible, what happened before and an understanding of 

how to improve the predictions of what could happen in the future.  This wisdom needs to be 

independent of political influence because its role is to provide advice that is independent of 

political wishes and, in effect, to provide the knowledgeable intelligence that enables politicians to 

ōŜ ŀōƭŜ ǘƻ ŀŎǘ ƛƴ ŀ ǊŜǎǇƻƴǎƛōƭŜ ǿŀȅ ǿƛǘƘ ǎƻŎƛŜǘȅΩs resources. It should be the norm that a politician 

turns to the technical leadership for objective advice of the highest order so that all decisions are 

made on the basis of the best evidence, advice and support. This requires technical leadership that is 

independent of the political process and therefore free from the changes that often occur as a result 

of the political cycle. Therefore continuity and leadership is also required at the technical level. 

Analytical Tools 

Three main tools have been selected to support the draft NAMA process; (1) the Outcome-based 

Strategy (OBS) which is a tool that formalises and facilitates the decision-making process; (2) the RED 

(Reduce, Exchange and Decarbonise) strategy which aims to drive and guide priorities increasing 

carbon reduction and improving quality of life; and (3) Multi-Criteria Analysis (MCA) which is an 

alternative method to cost-benefit analysis (CBA) enabling more effective assessments of strategic 

actions.  

 

Final remarks 

Further work is required in order to transform this draft transport NAMA into a NAMA proposal and 

this entails firstly the adoption and, if necessary, adjustment of the suggested interventions, 

followed by assessment of financial and incremental costs, development of appropriate metrics of 

success (including measurement, calculation, reporting and verification) and achievement of suitable 

GHG projections.  

Peru is currently recognised as a very promising emerging economy attracting international 

investment and the transport system plays a vital role in this economic development (transporting 

goods and people). Initial steps have already been taken to improve Mobility in the Metropolitan 

city (Lima and Callao), however more work needs to be done ǘƻ ŜƴǎǳǊŜ tŜǊǳΩǎ ƎǊƻǿǘƘ ǊŜŀŎƘŜǎ ƛǘǎ 

maximum potential. The large technical and financial support available and the potential social co-

benefits that can be achieved, make a Transport NAMA the ideal tool to facilitate this goal.  
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Introduction 
This draft Transport NAMA (Nationally Appropriate Mitigation Actions) is the final product of a 

project commissioned by the UK Foreign & Commonwealth Office via the British Embassy in Lima, 

together with the Ministry of Transport and Communications and the Municipality of Lima, in order 

to establish how the UniteŘ YƛƴƎŘƻƳ ŎƻǳƭŘ ƘŜƭǇ ƛƴ tŜǊǳΩǎ ŜŦŦƻǊǘǎ ǘƻ ƳŜŜǘ ƭƻǿ ŎŀǊōƻƴ ǘŀǊƎŜǘǎ ŀǎ 

established under the Bali Action Plan (2007) Copenhagen Accord (2009) and the Cancun 

Agreements (2010), and the subsequent expressions of intent contained within this Transport 

NAMA. Accordingly University College London examined the current capacity within the national and 

local government to deliver a low carbon transport policy, and the extent to which the UK was able 

to provide some of any education and training to fill any identified gaps. 

During the project, a Capacity Needs Assessment Report was developed and submitted and two 

training sessions were executed, a Media workshop and a high level Transport Seminar, as part of 

the initial capacity building process.  During the development of the project, several interviews, 

meetings and exchanges were accomplished which enabled the formation of better understanding 

of the common vision, current capacity and potential enhancement of this capacity to optimise the 

further development and implementation of a transport NAMA for Peru.  

This report is therefore a summary of the possibilities that Peru could take advantage of for a NAMA 

in terms of transport, energy efficientcy and land use planning, and how these opportunities could 

be made possible. This report is structured into five chapters and seven appendices and seven 

appendices. Chapter one briefly highlights the background of the NAMA, its terms of reference, the 

importance of NAMAs in the transport sector and some examples in other countries. This chapter 

also indicates the NAMA communications submitted by Peru to the Commission's Executive 

Secretary of the United Nations Framework Convention on Climate Change, the current climate 

change policy framework regarding transport and the gaps identified. Chapter two describes the 

mobility context and key analytical and technical tools that have been employed for the 

development of this draft transport NAMA. Chapter three describes how the draft transport NAMA 

has been developed, sets the Peruvian transport context and discusses the three main areas 

prioritised. Chapter four postulates the set of measures with interventions and actions proposed for 

on-going development of the NAMA and Chapter five draws conclusions and makes 

recommendations for further work. Among the appendices there are three full reports that 

contributed to the development of this draft NAMA; ´Eficiencia Energética para vehículos ligeros en 

el Perú (Energy efficiency for light vehicles in Peru) by Swisscontact´, ´Lima Green Zoneś by Arup 

and ´Impacto ambiental de una zona de Actividad Logística (Logistics Activites Zones (ZAL) 

Environmental Impact)´by Alberto Ruibal.  
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Chapter 1 - Nationally Appropriate Mitigation Actions (NAMAs) 

NAMAs Context 

The Nationally Appropriate Mitigation Actions (NAMAs) concept originated during the thirteenth 

Conference of the Parties (COP) in Bali in 2007; where within the Bali Action Plan, Parties agreed to 

implement NAMAs by Developing Country Parties in the context of mitigation of sustainable 

development, supported and empowered by technology, capacity building and financial support and 

designed in a way that they can be Measurable, Reportable and Verifiable (MRV). The Cancun 

!ƎǊŜŜƳŜƴǘ ό5ŜŎƛǎƛƻƴ мκ/tΦмсύ ŀŘŘŜŘ ΨŀŎƘƛŜǾƛƴƎ ǘƘŜ ŘŜǾƛŀǘƛƻƴ ƛƴ ŜƳissions relative to business as 

usual ŜƳƛǎǎƛƻƴǎΩ ƛƴ нлмлΦ  

Therefore a NAMA is a combination of two facets: (1) Nationally Appropriate aspects which are 

ŀƭƛƎƴŜŘ ǿƛǘƘƛƴ ǘƘŜ bŀǘƛƻƴŀƭ ǇƻƭƛŎƛŜǎ ŀƴŘ ŎƻǳƴǘǊȅΩǎ ƻōƧŜŎǘƛǾŜǎ ǎǳŎƘ ŀǎ ǇƻǾŜǊǘȅ ǊŜŘǳŎǘƛƻƴΣ ƘŜŀƭǘƘ 

improvement, reduction of air pollution, etc., usually referred to as co-benefits, and (2) Mitigation 

Actions aimed at the reduction of Green House Gases (GHG) stated in a measurable, reportable and 

verifiable manner.   

The importance of Transport in the Climate Change Framework 
Transport is a major source of global carbon emissions (23% from fossil fuel consumption3) and 

therefore it is not surprising that many NAMAs are addressing transport. Figure 1 shows the growth 

of transport projected to 2050 which indicates that all countries need to address their surface road 

growth in order to reduce CO2 emissions. For example IDB 2010 suggests that OECD countries should 

reduce their emissions by 25-40% below 1990 levels by 2020, and non-OECD countries will need to 

deviate their emissions by 15-30% below business as usual for the same period (IDB, 2010). In terms 

of CO2 emissions, this reduction will mean 0.6-1.3GtCO2-eq/year.  

 
Figure 1 Global Transport emissions 

                                                           
3 Tip of Iceberg. Ko Sakamoto, Asian Development Bank pdf presentation. [Accessed on: 28/02/2012] Retrieved from:  
http://cleanairinitiative.org/portal/sites/default/files/presentations/Sakamoto_ADB_Tip_of_the_Iceberg_0.pdf  

http://cleanairinitiative.org/portal/sites/default/files/presentations/Sakamoto_ADB_Tip_of_the_Iceberg_0.pdf
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The development of NAMAs in the transport sector has shown a dramatic improvement and more 

active support compared to CDMs (Clean Development Mechanisms) and this is because it involves 

developing policies, there is opportunity for international financial and technical support and, as the 

actions are nationally appropriate, they are aligned with national priorities and led by the 

government. Furthermore the potential availability of larger financial support available in the 

coming years makes NAMAs excellent facilitative tools to develop win-win strategies in transforming 

the transport sector. 

Expected Benefits from a Transport NAMA 

In order to achieve a successful transport NAMA is it necessary to have a coherent transport system 

in place, and if it is not coherent then a reform of the transport system is essential. The benefits that 

a coherent transport system on its own will yield relate directly to transport benefits such as travel 

time savings, congestion reduction and reliability, etc. Similarly, developing a NAMA will reduce 

polluting emissions and improve air quality, yielding climate change benefits, however, integrating 

both: coherent Transport System and NAMA development will yield important co-benefits in three 

main areas: Environmental, Social and Economic. The transport system flow model shown in Figure 2 

indicates that the coherent transport system is a pre-requisite for the development of a NAMA and 

in turn, these two are pre-requisites for obtaining the overall co-benefits.  

 
Figure 2 Transport System flow model - Benefits 

There are two important barriers in identifying the co-benefits, one is the time scale at which the 

outcome can be seen and the other is quantifying the benefits to see the improvement. Table 1 

categorises the expected co-benefits into a matrix that classifies them into short, medium and long 

term and also into quantifiable and difficult to measure. The importance of this matrix is that it aids 

the measuring, reporting and verification process by listing potential indicators of success from the 

quantifiable benefits whilst indicating a time range. Similarly, it provides a clear list of benefits that 

require clear definition to allow them to be measured. Overall, the development of a successful 

transport NAMA has been identified as a win-win strategy and the co-benefits listed in Table 1 are 

the potential results of its success. 

Environmental: 
Noise reduction, 
increase in green 

space   

Social: 
improvement in 

wellbeing and 
lifestyle, job 

generation, social 
inclusion, health, 

improved access to 
desired activities, 

affordability   

Economic: Growth, 
increased 

productivity, 
competitive land 

costs, wealth 

Co-Benefits 

Climate Change: 

Emissions 
reduction 

Improved air 
quality 

Improve energy 
efficiency 

Improve resource 
scarcity 

management 

 

NAMA 

Transport 

Improved mobility 

Travel time savings 

Comfort 

Reliability 

Accessibility 

Congestion 
Reduction 

Accident reduction 

Coherent Transport 
System 
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Table 1 Expected benefits matrix from a successful Transport NAMA 
D

if
fic

u
lt
 t
o

 q
u
a

n
ti
fy 

¶ Social impact on lifestyle 

¶ Social acceptance 

¶ Travel time reliability 

¶ Congestion reduction 

¶ Equitable accessibility 

¶ Inclusive growth 

¶ Increased sense of 
ownership of the city 

¶ Improved labour conditions 
in the transport sector 

¶ Improved in the quality of 
the service 

¶ Improved inter-institutional 

coordination 

¶ Increased active 
longevity 

¶ Change in 
environmental 
awareness of 
subsequent 
generations 

¶ Peru is seen as a 
source of sustainable 
mobility expertise 

¶ Increased competitiveness 

¶ Increased productivity 

Q
u

a
n
tif

ia
b
le 

¶ Reduction of GHG 

emissions 

¶ Reduction air pollution 

¶ Reduction of noise 

¶ Reduction of accidents 

¶ Travel times savings 

¶ Job generation 

¶ Lower costs of economic 

production 

¶ Reduction of health 

problems 

¶ Reduction of transport costs 

¶ Increase in Green areas and 

public space 

¶ Enhanced sustainable 
economic growth 
rate 

¶ City regions realigned 
on the basis of 
reductions in 
movement and 
development of 
economically viable 
suburbs 

¶ Improvement in rural 
economy to reduce 
desire for migration 

¶ Competitive land costs 

Short tern (1-3 years) Medium (4-6 years) 
Long term (6 years 

onwards) 

 

Examples of Transport NAMAs from other Countries  

Since the start of the NAMA process, a number of 

countries have taken proactive action in developing 

and submitting them officially to the UNFCCC 

Secretariat. The annual report highlights the diversity 

of these submissions; with 19 NAMAs classified as 

concepts and 11 as proposals (Ecofys, 2011). Figure 3 

shows that the highest submission sector is transport 

with 12 NAMAs followed by Energy with 6. This shows 

that there is great scope for the transport sector and 

some countries are already seeing the benefits. 

/ƘƛƭŜ ǎǳōƳƛǘǘŜŘ ŀ ǇǊƻǇƻǎŀƭ ŦƻǊ ŀƴ Ψ9 Ƴƻōƛƭƛǘȅ wŜŀŘƛƴŜǎǎΩ b!a!Σ ǿƘƛŎƘ ƛƴǾƻƭǾŜǎ ǘƘŜ ŘŜǾŜƭƻǇƳŜƴǘ ŀƴŘ 

implementation of a plan that can facilitate the introduction of grid-enabled vehicles in the greater 

Santiago area. The goal is to introduce 70,000 of these vehicles by 2020 which will reduce emissions 

Figure 3 Sectoral Distribution of NAMAs.  
Source: (Ecofys, 2011) 
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by an estimated 2.7 million tonnes of CO2 by 2035. The development of this exemplary NAMA was 

made with technical support from Ecofys and the financial support from the International Climate 

Initiative of the German Government and it involved extensive stakeholder engagement at all levels. 

The proposal is scheduled to be published early in 2012 and the work is due to start in mid-2012 

subject to availability of financial support.  

Table 2 (next page) is ŀƴ ƻǾŜǊǾƛŜǿ ƻŦ ŦƻǳǊ ŎƻǳƴǘǊƛŜǎΩ ǘǊansport NAMA proposals, reviewed by the 

International Development Bank, the Asian Development Bank and Slocat (IDB, 2010). The lack of 

capacity to develop and implement the NAMAs is seen as a common barrier among these four 

countries and therefore a key aspect to address globally.  

International Voluntary communication by Peru 

Peru has shown active support for the NAMA initiatives and has submitted official communications 

regarding their commitment to reducing CO2 emissions. (See all communications in appendix I)  

The first voluntary communication regarding mitigation actions was submitted on the 20th of 

June 20104. Where among other issues; energy was underlined with the intention of modifiyng 

the energy grid so that at least 33% of the energy used will come from renewable sources by 

2020. 

The Second communication was submitted on the 28th of September нлмл ǳƴŘŜǊ ǘƘŜ ΨPeruvian 

Second National CommunicationΩΦ The document contains a general overview of the country, 

provides a breakdown on policies, institutional framework and inventory summary of GHG 

emissions among different sectors. Figure 4 shows the breakdown of the GHG emissions in Peru 

where energy has been identified as the second largest source of GHG emissions (21.2%) in Peru 

after forest and grassland conversions (47.5%). Figure 5 shows the split of the energy category 

into use of energy by the various sectors including transport, which, at 39.8%, is the largest sector 

within this category.  

 

 

 

 

 

                                                           
4
 Nationally Appropriate Mitigations Actions of Developing Country Parties. United Nations Framework Convention on 

Climate Change (UNFCCC). [Accessed on 6/3/2012). Retrieved From: 
http://unfccc.int/meetings/cop_15/copenhagen_accord/items/5265.php 

Figure 4 Total GHG emissions in Peru 

 

Figure 5 GHG emission distribution by sector  

http://unfccc.int/meetings/cop_15/copenhagen_accord/items/5265.php
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Table 2 Overview and comparison of Transport NAMAs 

 Context Proposed NAMA Barriers/Costs 
Methodological 

Issues 
Benefits 

MEXICO 

(Mexico City) 

Optimization of 

Public 

Transport  

Low fuel prices 

Poor regulation  

Lack of system planning,  

Poor quality of public 

transport (network of more 

than 28,000 privately owned, 

single-owner-operated buses)  

 

Optimization of the conventional bus 

system including expansion of BRT 

systems. 

Aims: 

1) Establishment of the appropriate 

institutional and regulatory framework 

needed for the optimization of the bus 

system; 

2) Implementation of changes in the bus 

system (reorganization of routes and 

concession management) 

3) Public awareness and outreach 

4) Implementation of a transport 

monitoring system 

1) lack of information and 

data  

2) Lack of the necessary 

institutions and 

regulations  

3) Long term costs returns 

4) Social 

(Bus drivers fear losing 

their jobs).  

 

Monitoring, Reporting 

and Verifying (MRV) 

the success of the 

initiatives is not clear 

because emission 

reductions of the 

NAMA derive from 

efficiency gains.  

Therefore the MRV will 

not be metric but will 

provide certainty 

based on indicators. 

¶ Less congestion 

¶ Time savings 

¶ Transport quality 

¶ Positive health effects 

¶ Cost savings 

¶ Decrease in accidents 
 

Institutional 

Involvement: 

Ministry of 

Transport 

(Implementatio

n and MRV) 

INDONESIA 

(Jakarta)  

Transport 

Demand 

Management  

Transport sector contributes 

to 23% of Total CO2 in the 

Energy Sector.  

Rapid growth of car 

ownership 

Developed Transport Demand 

Management (TDM) policies, with a 

study that gave a working example on 

how a local-level NAMA can mitigate 

transport emissions.  

Focused on three main elements: 

¶ Electronic road pricing 

¶ Parking restraint 

¶ Bus Rapid Transit 

This study was used to set priorities and 

was included in the Jakarta Master Plan. 

Limitations in the quality 

of input data (large 

number of assumptions.) 

and capacity building  

Transfer of key 

technologies  

 

Technical assistance, 

and capacity building on 

MRV to implement this 

NAMA 

Quantifying CO2 

emissions: the study 

suggested combining 

transport demand 

models with vehicle 

fleet information.  

This model provided 

the following outputs: 

¶ Traffic volumes  

¶ Congestion levels  

¶ Air Quality pollutant 

Emissions 

Combination of three policies will 

lead to up to 40% reduction in total 

transport demand when focusing in 

the Central Business District (CBD), 

Potential sustained CO2 reduction 

of between 20-30% compared to 

BAU for an area within the Jakarta 

Outer Ring Road, and even larger 

levels for the CBD. 
Institutional 

Involvement: 

A large number 

of national a 

local level 

institutions will 

be involved 
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 Context Proposed NAMA Barriers/Costs 
Methodological 

Issues 
Benefits 

      

BRAZIL  

(Belo 

Horizonte),  
Comprehensive 

Urban Mobility 

 

The city of Belo Horizonte 

developed a Mobility plan 

ΨtƭŀƴƳƻō.IΩ ǿƘƛŎƘ involves 

extensive data collection and 

modelling. 

Therefore, the urban 

transport NAMA is designed 

to help remove barriers for 

implementation of 

comprehensive urban 

mobility plans. 

The proposed NAMA framework aims 

for an integrated approach to:  

Increase active (i.e., non-motorized 

transportation (NMT)) and public 

transport modal share.  

Enhancement of public transport (BRT 

and metro), metropolitan fare 

integration, construction of 

infrastructure, promotion of NMT and 

combined land use and parking policies, 

with a total investment of US$ 4.2 

billion.  

By 2020, this integral mobility plan is 

projected to achieve 27% reductions in 

GHG emissions and reach 36% by 2030 

which is when it is planned to end. 

Shortage of funding and 

permanence over time. 

Financial barriers 

managed in three ways: 

general funding, 

international financial 

flows and specific climate 

funding mechanisms. 

Problems in MRV process: 

data collection, modelling 

and lack of technical 

expertise on data analysis. 

Public Acceptance 

MRV: A city-wide 

survey is proposed to 

monitor the activity 

data.  

At the city level, 

reporting could be 

assigned to a joint 

committee  

City reports would be 

collected and reviewed 

by the national 

authority in charge of 

submitting, monitoring 

and reporting NAMAs 

to the UNFCCC.  

The net cumulative GHG emission 

savings over the 22-year period 

2008-2030 are estimated at 9 

MtCO2-eq. 

NAMA will provide continuity over 

several election terms. 

Public health benefits for the 

community due to reduced air 

pollutant 

Emissions, less accidents, and 

increased on physical activity. 

Institutional 

Involvement: 

Large number 

of institutions 

involved at 

different stages 

and playing 

different roles  

PR CHINA 

(Hefei) 

Standardized 

Baselines 

for Public 

Transport in  

Transport demand is growing, 

population of 4.87million 

(2million in urban centre).  

Increased on daily bus 

journeys from 700,000 (2003) 

to 1.8million (2010). Vehicle 

ownership increasing too. 

There are 3 lines of BRT. 

The proposed NAMA for Hefei is to 

ŎǊŜŀǘŜ ŀ ΨǿŀƭƪŀōƭŜ ŎƛǘȅΩ ŀƴŘ ǘƘŜǊŜŦƻǊŜ 

restructure the transit system and 

improve the ciǘȅΩǎ ŀŎŎŜǎǎƛōƛƭƛǘȅΦ  hƴŜ ƻŦ 

the elements of the NAMA is a study on 

the development of standard baselines 

to simplify the MRV system.  

Very difficult to develop in 

the transport sector due 

to high diversity factors.  

Complex data gathering 

Applicable to small regions 

only. Capacity-building to 

gather data and develop 

the system. 

Only partial 

standardization can be 

possible through 

default assumptions. 

These can introduce 

considerable 

uncertainties.  

It could reduce transaction costs in 

the long term; facilitate the 

development of Transport NAMAs 

and in turn MRV systems. 

This could improve GHG 

inventories.  It could enable 

comparability among 

homogeneous sectors. 

Institutional 

Involvement: 

Not specified 
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Regarding transport mitigation; Table 3 highlights the suggested measures with their relevant impact 

in terms of tonnes of CO2 emissions with and without implementation of the proposed actions 

(MINAM, 2010). The communication specifies that the aim of these actions should be to control road 

transport emissions (94% of total Transport) and that the coordination should be led by the Ministry 

of Transport and Communications and by the Ministry of Environment.  

Table 3 also shows the planned dates for achievement; as can be seen, many of these are yet to be 

achieved and could be regarded ς with the benefit of hindsight ς as being rather ambitious in such a 

timescale. For example, renewing the vehicle fleet so that no vehicle is older than 10 years of age by 

2012 would be a very hard target to achieve. This illustrates a need to ensure that the ambitions 

contained within a NAMA need to be realistic and based on sound technical evaluation of the 

available scientific evidence and an interpretation that is reasonable and defensible. 

Table 3 Possible CO2 emission reductions (tonnes) for the Proposed NAMAs from the Second National Communication 

Measures 
 tCO2 Emissions  

Without 
implementation 

With 
implementation 

Transport                                  

1. Vehicle fleet renewal not older that 10years (2012) 11,879,898 7,542,383 

2. Daily efficiency in the Public Transport System 

(2012) 
11,979 10,218 

3. 5% hybrid vehicle fleet (by 2012) 10,168,540 9,187,125 

4. Efficiency in National Freight transport (by 2017) 2,293,612 1,803, 645 

5. Efficient driving (10% energy savings in 5 years) Reduction of 3,000,000 tCO2 /5 years 

The final communication so far was submitted on the 25th of July 20115 where Peru reaffirmed its 

national commitment and among further clarification on the reduction actions; it specified its 

commitment to reduce at least 28% of the energy-based emissions by 2021 (including transport). 

tŜǊǳΩǎ National Framework on Climate Change  
Peru has developed a range of organizations, plans, policies, laws and regulations at a National level 

to address climate change since the first assessment report of the Intergovernmental Panel on 

Climate Change (IPCC) in 1990. Although this report was important in starting the environmental 

process, it seems to have had very little other influence in Peru. However, following the submission 

of the first National Communication in 2000, the past decade has seen a much greater response and 

more active commitment. After developing the National Agreement aimed at developing guidelines 

to address the Millennium Goals for the short and long term; the National Strategy on Climate 

Change (ENCC) was developed in 2003 based on two aspects of the National Agreement, poverty 

reduction and sustainable development/environmental management.  
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There have been some initiatives that have promoted mitigation in the transport sector, although, as 

reported in MINAM (2010) the main barrier to success has been their enforcement. These initiatives 

are: 

 

In 2007 

¶ Selective tax adjustment on fuel consumption depending on the level of noxious emissions 

for each fuel type 

¶ Vehicle fleet renewal regime to encourage the use of compressed natural gas (CNG) 

In 2008 

¶ Implementation of the National System of technical vehicle tests 

¶ Registration of car manufacturers for new vehicles 

¶ Temporary regime for scrapping of diesel vehicles  

In 2008, the Ministry of Environment (MINAM) was created as the highest Environmental authority 

in Peru, with one of its main objectives as the focal point of the United Nations Framework 

Convention on Climate Change among other environmental tasks.  

In 2009, the National Strategic Planning Centre (CEPLAN) and the National Strategic Planning System 

(SINAPLAN) were created as a technical governmental and public management body. CEPLAN has a 

range of plans from different government bodies at different levels (national, regional and local).6 

Following various national agreements made both prior to and after the creation of MINAM, the 

National Environmental Policy was developed in 2009 with the aim of combining all the public 

guidelines, objectives, strategies, goals and projects that guided the governmenǘΩǎ ŀŎǘƛƻƴǎ ŀǘ 

different local, regional and national levels. To enable the implementation of the National policy, the 

Environmental National Action Plan (PLANAA) was established in July 2011 as a national planning 

tool for the long term (2011-2021) based ƻƴ tŜǊǳΩǎ bŀǘƛƻƴŀƭ 9ƴǾƛǊƻƴƳŜƴǘŀƭ tƻƭƛŎƛŜǎ. 

Table 4 shows a brief summary of the various actions expected of various governmental (national, 

regional and municipal) bodies.  

                                                           
6
 Planes (Internacionales, sectoriales, temáticos, interregionales, regionales, Municipales). CEPLAN [Accessed on 

17/3/2012] Retireved from: http://www.ceplan.gob.pe/planes1 
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Table 4 Ministerial Framework relevant to Transport 

MINEM Referential Plan for the efficient use 

of energy (MINEM, 2009) 
MINAM 

MTC 

Regional Government of 

Lima (Plan de Desarrollo 

Regional Concertado) 

Municipality of Lima and 

Municipality of Callao 

1. Promote cultural change and in particular 

efficient driving: 

¶ Licensing (freight, private and public 

vehicles) 

¶ Capacity training for all (drivers, staff, 

managers, etc.) 

¶ Media campaigns and marketing material 

2. Capacity building for vehicle maintenance 

¶ Workshop Technicians and in the 

technicians Training Curriculum  

3. Traffic and Congestion Management  

¶ Optimization studies to enable easy flow 

¶ Radio stations dedicated to update about 

the network 

¶ Establishment of virtual offices and 

Introduce day without car during term 

time 

¶ Technical checks to be compatible at a 

national level reporting road status and 

impact. 

4. Technological Substitution 

¶ Determining and reporting the energy 

usage per km 

PLANAA has prioritized goals 

to achieve in the next 10 years, 

Air Quality is the only goal 

relevant to Transport.  

¢ƘŜ hōƧŜŎǘƛǾŜ ƛǎ Ψмлл҈ 

implementation of action plans 

by the prioritised cities 

(Arequipa, Chiclayo, Chimbote, 

Cusco, Huancayo, Ilo,  

Iquitos, La Oroya, Lima - 

Callao, Pisco, Piura, Trujillo y 

Cerro de Pasco) and 

compliance with 

Environmental Quality 

Standards (ECA Spanish 

ŀŎǊƻƴȅƳύΩ  

Strategies to achieve the goals: 

1. Prevent and control 

atmospheric pollution 

2. Improve the mechanisms 

to control noise 

Currently developing a 

Framework for: 

¶ Technical vehicle 

revisions 

¶ Regulation for import of 

Vehicles  

¶ Driving schools  

Institutional Strategic 
Plan9 - Priorities: 

¶ Organised development 

of Infrastructure with 

priority of transport 

infrastructure in 

different modes. 

¶ Promote development in 

safety and quality 

¶ Support national and  

international integration 

¶ Expansion of 

communications services 

to reduce infrastructure 

gap. 

¶ Encouragement of 

Prioritized Lines of 
Action for  the 
Transport Sector 10 

¶ Prioritize the 

conservation of 

transport 

infrastructure in all 

modes and maintain in 

good condition. 

¶ Outsource 

maintenance using 

consistent mechanisms 

in accordance to 

transport 

infrastructure. 

¶ Develop transport 

infrastructure in line 

with economic demand 

from different sectors, 

population needs and 

efficient use of 

resources. 

¶ Promote investment in 

Principles of Mobility Policy for 
Metropolitan Lima11 
1. Public transport is the 
fundamental system of mobility of 
the city. 
2. Redirection to improve safe and 

efficient mobility of people, 

especially children, elderly and 

people with disabilities. 

3. The use of cleaner alternative 

fuels (CNG or other) is mandatory. 

4. Technical proposals must 

conform to the demand, 

integration of transport modes and 

maximum use of existing 

infrastructure. 

5. The restructuring of the system 

should consider the inclusion of 

existing operators (companies, 

owners, drivers and conductors) 

that offer the service. 

                                                           
9
 Plan Estratégico Institucional 2007 ς 2011, Ministerio de Transportes y Comunicaciones. CEPLAN. [Accessed on 20/3/2012] Retrieved from: http://www.ceplan.gob.pe/documents/10157/98984e3c-0118-4668-

9046-e4dca26132fd 
10

 Plan de Desarrollo Regional Concertado 2008-2021, Gobierno Regional de Lima. CEPLAN. [Accessed on 20/3/2012] Retrieved from: http://www.ceplan.gob.pe/documents/10157/a1337151-edd2-42a2-84e9-
1b358d5229fb 
11

 aŀȅƻǊΩǎ wŜǎƻƭǳǘƛƻƴ bƻΦ оонΣ hǊŘƛƴŀƴŎŜ bƻΦфрпΦ t5C tǊŜǎŜƴǘŀǘƛƻƴΦ ώ!ŎŎŜǎǎŜŘ ƻƴ мфκоκнлмнϐ 

http://www.ceplan.gob.pe/documents/10157/98984e3c-0118-4668-9046-e4dca26132fd
http://www.ceplan.gob.pe/documents/10157/98984e3c-0118-4668-9046-e4dca26132fd
http://www.ceplan.gob.pe/documents/10157/a1337151-edd2-42a2-84e9-1b358d5229fb
http://www.ceplan.gob.pe/documents/10157/a1337151-edd2-42a2-84e9-1b358d5229fb
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MINEM Referential Plan for the efficient use 

of energy (MINEM, 2009) 
MINAM 

MTC 

Regional Government of 

Lima (Plan de Desarrollo 

Regional Concertado) 

Municipality of Lima and 

Municipality of Callao 

¶ Replacement of traffic lights  bulbs for 

LED 

¶ Substitution of fuel 

¶ Study on the energy impact from using 

trains instead of freight trucks 

particularly in Peruvian coast  

5. Regulation 

¶ Energy efficiency labels 

¶ Regulations to avoid the entry of low 

efficiency vehicles 

6. Establishment of an organism that can 

coordinate between MTC, MINAM, 

MINEM, MEF and Municipalities 

7. Studies and results reporting 

3. Extension of green areas in 

urban environments 

------- 

MINAM has two tools for 

environmental management; 

Environmental Quality  

Standards (ECA) and Maximum 

Permissible Limits (LMP -

Spanish acronym). For the 

transport sector there are 

maximum permissible limits 

for polluting emissions of 

vehicles7 and under ECA there 

are standards for noise and air 

pollution8. 

technologic innovation, 

integral digitalization of 

networks. 

¶ Strengthening of socio-

environmental 

management in the 

sector 

¶ Contribution to the 

decentralization within 

the country   

¶ Update and strengthen 

the institutional 

management capacity of 

the sector. 

the development of 

transport 

infrastructure within 

legal secure and stable 

framework. 

¶ Increase the levels of 

safety in the transport 

infrastructure. 

¶ Promote the 

development and 

optimization of 

services related to 

transport 

infrastructure 

The management committee of the 

Clear Air initiative for Lima-Callao 

has the following programmes12: 

¶ II Integral Plan for Atmospheric 
Sanitation Lima Callao 2011-
2012 

¶ Programme to stop and reverse 
atmospheric contamination by 
PM10 and PM2.5  

¶ Air contamination prevention 
and control programme 

¶ Air contamination research 
programme  

                                                           
7 Establecen Límites Máximos Permisibles de emisiones contaminantes para vehículos automotores que circulen en la red vial. El Peruano, MINAM. [Accessed on 20/3/2012] Retireved from: 
http://www.minam.gob.pe/dmdocuments/DS_047-2001-MTC.pdf 
8 Reglamento de Estándares Nacionales de Calidad Ambiental del Aire. MINEM. Accessed on 23/3/2012] Retrieved from: 
http://intranet2.minem.gob.pe/web/archivos/dgaam/publicaciones/compendio99/D.S%20074-2001-PCM.pdf 
12 Plan Integral de Saneamiento Atmosférico Lima Callao 2011-2012, draft. Scribd. [Accessed on 23/3/2012] Retrieved from: http://www.scribd.com/doc/60864107/II-PISA-Plan-Integral-de-Saneamiento-
Atmosferico-Lima-Callao-2011-2015-Junio-2011-para-Taller. For more information about PISA LC, visit: http://www.comitelc.airelimpio.org.pe/creacion.html 

http://www.minam.gob.pe/dmdocuments/DS_047-2001-MTC.pdf
http://www.scribd.com/doc/60864107/II-PISA-Plan-Integral-de-Saneamiento-Atmosferico-Lima-Callao-2011-2015-Junio-2011-para-Taller
http://www.scribd.com/doc/60864107/II-PISA-Plan-Integral-de-Saneamiento-Atmosferico-Lima-Callao-2011-2015-Junio-2011-para-Taller
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Needs identified  

The needs perceived thus far in addressing this NAMA suggest the following initial conclusions:  

A clear aim for emission reduction in transport: Table 4 shows that on a sectoral level, different 

governmental bodies have developed plans of actions to reduce emissions and some of these have 

addressed the transport sector. However, the level of inclusion of transport varies between the 

national strategies so it seems that the transport sector has not been given its due importance in 

terms of developing GHG emissions reduction in a consistent way across all the strategies. Therefore 

it is clear that a specific environmental strategy for the transport sector should be developed to 

reduce this gap.  

 An integrated approach: several authorities are involved in one way or another in the transport 

sector, but there is a lack of integration and coordination between them. This, results in an 

inconsistent approach, a duplication of actions, suggestions that are never considered, and a lack of 

clarity about who is responsible for what or who is going to implement suggested actions. This can 

be seen for instance in the case of monitoring emissions (where three authorities are involved ς 

Ministry of Health, Ministry of Environment and Protransporte (Municipality of Lima) ς but there is 

little coordination between them).   

Capacity within the sector to understand what is needed to address the issue: This is an example of a 

more general lack of technical capacity which is discussed in the capacity needs assessment report 

and briefly in Chapter 4. However, it is important to realise that the needs resulting from the gaps 

discussed above do require adequate technical expertise in order to determine how to close the 

gaps and therefore the development of technical capacity is crucially important for progress to be 

made. 
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Chapter 2 ς Tools to support the development of a NAMA 
To improve the transport performance and redirect it to a more sustainable and low carbon sector, 

it is important to discuss the essential aspects that will make this approach possible. This chapter 

provides an overview of the tools and philosophy identified as essential in the development of the 

NAMA with more detailed context found in Appendix II.   

aƻōƛƭƛǘȅ /ƻƴǘŜȄǘ ŀƴŘ ǘƘŜ ƴŜŜŘ ŦƻǊ Ψaƻōƛƭƛǘȅ wŜŦƻǊƳΩ 
When considering carbon reduction in the transport sector, it is important to recognise that people 

ŀǊŜ ƭƻƻƪƛƴƎ ŦƻǊ ΨƳƻōƛƭƛǘȅΩ ς the ability to reach the activities they wish to follow ς ŀƴŘ ƴƻǘ ΨǘǊŀƴǎǇƻǊǘΩΦ 

¢ƘŜ ΨǘǊŀƴǎǇƻǊǘΩ ǎȅǎǘŜƳ ƛǎ Ƨǳǎǘ ǘƘŜ ƳŜŀƴǎ ōȅ ǿƘƛŎh they achieve this mobility. Mobility can be 

delivered by a transport system which does not involve the use of motors (Non-motorised transport 

(NMT)) ς or even travel (if goods and services can be delivered to the point of origin or electronically 

instead of physically). So a major element of reducing energy use and thus carbon emissions in the 

transport system is to reduce the need to travel at all and to prioritise NMT modes of transport if 

travel is necessary. It is therefore essential to consider mobility as the prime objective of a transport 

system so that the emphasis is placed on what the transport system delivers rather than what it 

looks like or how it works. This shift in emphasis is important because it makes the energy 

consumption subservient to ǘƘŜ ŘŜƭƛǾŜǊȅ ƻŦ ŀ ΨƭƛǾŀōƭŜ ƭƛŦŜΩ ŀƴŘ ǘƘǳǎ ƻǇŜƴǎ ǳǇ ǇƻǎǎƛōƛƭƛǘƛŜǎ ŦƻǊ 

developing low-energy transport systems which deliver the required mobility. Unless mobility is 

considered as the overall objective, measures to reduce carbon emissions in the transport sector will 

be doomed to fail.  

The hierarchy of Mobility  

An elementary principle when considering mobility is the understanding of its hierarchy (Figure 6) 

which is defined on the basis of social fairness, democracy and equity, social inclusion, health and 

economy. It is crucial that this hierarchy is understood to facilitate prioritising actions and low 

carbon objectives at a later stage. Description of the each component of the hierarchy can be found 

in Appendix II. 

 
Figure 6 Hierarchy of Mobility (L.O.V. = Low Occupancy Vehicles (e.g. private car)) 

Pedestrians 

Bicycles 

Public Transport 

Freight 
Transport 

L.O.V. 
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Modal Retention  

Peru, and Lima/Callao in particular, has a great advantage over many countries with growing 

economies ς namely that at present its rate of motorisation is relatively low. Lima, for example, has 

ŀǊƻǳƴŘ фллΣллл ǇǊƛǾŀǘŜ ǾŜƘƛŎƭŜǎ ŀƴŘ ŀǊƻǳƴŘ ф Ƴƛƭƭƛƻƴ ƛƴƘŀōƛǘŀƴǘǎΦ ΨaƻŘŀƭ ǎƘƛŦǘΩ ƛǎ ǘƘŜǊŜŦƻǊŜ ƴƻǘ 

really the issue ς ƛǘ ƛǎ ƳƻǊŜ ƻƴŜ ƻŦ ΨƳƻŘŀƭ ǊŜǘŜƴǘƛƻƴΩΥ Ƙƻǿ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜ ƴǳƳōŜǊ ƻŦ ǇǊƛǾŀǘŜ 

vehicles does not increase whilst ensuring that the appropriate level of mobility is obtained for the 

citizens. This will be a key factor in any Transport NAMA. In the main, this is going to be a matter of 

making the alternative to the private car sufficiently attractive that it is used as the default means of 

travelling around the city. 

The first consideration to make here is that buying a car is not an economic decision. It is made for a 

combination of reasons such as perceived convenience and enhanced status-image (prestige): the 

costs associated with the purchase and operations of a private car are thus penalties that are 

tolerated in order to gain the convenience and image. The first issue for any transport mode that is 

to be an alternative to the private car is therefore to address convenience and image. Of the two, 

convenience is the first issue (i.e. image can be attained in other ways).  

Convenience becomes an issue of access in space and time, so in terms of a mobility network the 

issue is about network density in space ς where transport systems are available and where they go ς 

and in time ς when they are available. It is necessary to have high density in both space and time in 

order to satisfy the mobility needs of a population. In order to estimate just how high these densities 

need to be, we need to review the transport system as a whole, but from the perspective of 

availability of mobility.  

Mobility, not transport, is the need. Although it is true to say that mobility is not of itself a 

requirement for survival, and one extreme of mobility is not to have to move at all in order to live a 

full life, the likelihood is that people need to move in order to live their lives ς they need to buy food, 

work, go to school and so on ς and the duty placed on society is to enable them to do so. Every 

journey in a city ς even one made in a private car ς requires a pedestrian element. Pedestrian 

facilities are thus the most important ς the easier it is to walk, the less need there is to maintain the 

very highest density of transport provision in order to maintain the required mobility. Pedestrian 

facilities are therefore the first consideration in the determination of the transport provision in a city 

ς the most ubiquitous transport technology is thus a pair of shoes. Depending on issues such as the 

climate, it is possible to consider a suitable maximum distance which society considers appropriate 

for a person to have to walk in order to be able to live their lives as fully as possible. In London, for 

ŜȄŀƳǇƭŜΣ ¢ǊŀƴǎǇƻǊǘ ŦƻǊ [ƻƴŘƻƴ ŀƛƳǎ ǘƻ ŜƴǎǳǊŜ ǘƘŀǘ ǘƘŜǊŜ ƛǎ ŀ ōǳǎ ǎǘƻǇ ǿƛǘƘƛƴ пллƳ ƻŦ ŜǾŜǊȅƻƴŜΩǎ 

home. Another form of non-motorised transport is cycling. Suitable facilities for cycling are therefore 

ǊŜǉǳƛǊŜŘ ŦƻǊ ΨƭƛǾŀōƭŜ ƳƻōƛƭƛǘȅΩΣ ƛΦŜΦ ƴƻǘ Ƨǳǎǘ ŀǎ ŀ ƭŜƛǎǳǊŜκǎǇƻǊǘ ƻǇǇƻǊǘǳƴƛǘȅ όƛƳǇƻǊǘŀƴǘ ǘƘƻǳƎƘ ǘƘŜǎŜ 

ŀǊŜύΣ ōǳǘ ŀǎ ŀ ƳŜŀƴǎ ƻŦ ŎŀǊǊȅƛƴƎ ƻǳǘ ƻƴŜΩǎ Řŀƛƭȅ ƭƛŦŜΦ  

If more mobility is required than can be provided by non-motorised modes, it is necessary to 

consider the provision of public transport, including buses, trains and taxis and the various 

subdivisions of each of these modes of transport. As mobility is the objective, the important 

ŎƘŀǊŀŎǘŜǊƛǎǘƛŎ ƛǎ ǘƘŀǘ ǘƘŜ ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ ǎȅǎǘŜƳΩǎ ƴŜǘǿƻǊƪ ŘŜƴǎƛǘȅ ƛǎ ŀǎ ƘƛƎƘ ŀǎ Ǉƻǎǎible, integrated 

between the subsystems of bus, rail and taxi. Each of these subsystems has a range of technologies 
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available to it, making variations in terms of size, capacity and availability almost continuous ς 

especially where the subsystems are integrated to form a continuous whole.  

The key concept is capacity and this needs to be understood properly. Transport is one of the few 

world systems in which capacity of the system is not constant. Transport is dynamic and has an 

associated characteristic that the level of demand affects the level of capacity available to it: as 

demand increases, so capacity reduces. This is true of any transport system ς a motorway for cars, a 

port operation, an airport ς and, most especially of all perhaps, in a public transport system. It is not 

possible to calculate the capacity of a public transport system without knowing and incorporating 

the dynamic characteristics of the demand. Capacity links the two densities ς of space and time ς 

and is thus the key to successful provision of mobility in a city. So it is important to understand the 

ŘƛŦŦŜǊŜƴŎŜ ōŜǘǿŜŜƴ ΨǎǘŀǘƛŎ ŎŀǇŀŎƛǘȅΩ ŀƴŘ ΨŘȅƴŀƳƛŎ ŎŀǇŀŎƛǘȅΩ όǎŜŜ .ƻȄ м ƴŜȄǘ ǇŀƎŜύΦ  

The need to work with Dynamic rather than Static Capacity means that it is important to consider 

how these function within the context of a city. The description in Box 1 suggests that the number of 

passengers wishing to board or alight from a train/bus in each station/stop is a crucial parameter for 

the number of people who can achieve their mobility needs using a public transport system. 

Therefore thought needs to be given to the design of the network. The traditional view is that 

people wish to access the centre of a city. This presents a major problem for city and transport 

planners.  



DRAFT TRANSPORT NAMA|UCL 2012  

DEVELOPING LOW-CARBON TRANSPORT POLICIES IN PERU WITH CAPACITY BUILDING FOR THEIR IMPLEMENTATION PAGE | 24 

 

Bringing large numbers of people into the centre of a city, especially at peak hours, is inevitably a 

huge problem for both the transport system and the planning of the city. Thus it is sensible to design 

the transport system to facilitate journeys which do not require access to the centre. The 

construction of an orbital line ς possibly more than one ς is essential for a major city and should be a 

major element of the design of a transport system for a city. An orbital line helps to spread the 

demand around the city centre, rather than bring demand inside it. This (a) reduces the density 

required inside the centre, reduces congestion and thus reduces the cost of doing business in the 

centre, and (b) provides opportunities for the area of the city just outside the centre to thrive.  They 

provide a strong incentive to the economic development of suburbs. Orbital lines are useful at 

various distances from the city centre and provide clear economic and environmental benefits by 

reducing the need to travel into the city centre in order to satisfy so many mobility needs. 

Energy efficiency of transport modes  

Even so, the importance of the capacity constraint is not such that we can ignore the implications for 

energy use (and thus carbon emissions). Building a system with a larger apparent (static) capacity 

will not necessarily yield the desired dynamic capacity and might well increase the energy 

requirement. 

To explain the difference between ς and importance of ς Static Capacity and 

Dynamic Capacity, it is easiest to illustrate it with a simple example. 

Static Capacity is basically the simple mathematical calculation of how many people 

it is possible to put in a vehicle and how many vehicles can be accommodated 

safely in the system. So if a train can carry 1,200 people and we can safely operate 

30 trains per hour, the static capacity would be 36,000 passengers per hour per 

direction.  

However, this does not take into account the time the train needs to spend 

stationary in order to pick up and set down these passengers, so the Dynamic 

Capacity, which includes this, needs to calculate the effects of the stationary time 

in the stations. This will deliver a maximum time for a train to be stationary in each 

station before it starts to affect the ability of the system to deliver the train 

frequency. Research in London for its new rail lines suggests that, to maintain a 

frequency of 30 trains per hour, the maximum stationary time is about 30 seconds. 

To achieve a 30 second maximum stationary time with 30 trains per hour given the 

passenger demand at those stations and with the given station, track layouts and 

train design in this case, to enable sufficiently high boarding/alighting rates it is 

necessary to have the trains operating with an internal passenger density of less 

than 2.5 people/m2 and that suggests a total train occupancy of maybe 60% of its 

theoretical physical carrying capacity. Thus the Dynamic Capacity of such a system 

would be nearer to 21,600 passengers per hour. This is highly system-dependent so 

needs to be calculated for every station on every line and every operating period. It 

is a feature of line-based systems and thus applies to buses as well. 

Box 1 Static and Dynamic Capacity of a public transport line 



DRAFT TRANSPORT NAMA|UCL 2012  

DEVELOPING LOW-CARBON TRANSPORT POLICIES IN PERU WITH CAPACITY BUILDING FOR THEIR IMPLEMENTATION PAGE | 25 

If the objective is to reduce energy use and thus carbon emissions, then it is important to 

understand the use of energy in transport systems. In the main, energy is consumed in acceleration 

and dissipated in braking. If the motor is required to operate whilst the vehicle is stationary (as is 

typical with conventional internal combustion engines), then there will also be energy use and 

emissions in congested areas. Therefore best use of energy is in maintaining movement rather than 

in accelerating, slowing down or stopping. This suggests, for example, that stations should be far 

apart ς but this would not be good for purposes of providing access to the system. One way of 

dealing with this paradox is to make use of express services which do not stop at all stations. These 

can carry people on the longer journeys without the need for these people to be accelerated and 

decelerated at each intermediate station. If the express bus or train can make use of coasting (when 

movement, having been established after acceleration, is unpowered, resulting in slow deceleration 

as friction and air resistance combine to reduce speed), this would save a considerable amount of 

energy. However, such a system would require additional infrastructure ς passing lines or even a 

complete doubling of the track ς which would increase the initial cost. Careful calculation would 

need to be undertaken to determine the best energy-saving from such a system, but if it were a 

means of reducing energy consumption this could be of interest ς even though it would mean the 

construction of what would appear to be a system with a higher capacity than might be required if 

only working on the basis of dynamic passenger capacity. 

The bus system in Lima/Callao is based on a large number of private operators, working nearly 

independently of each other. This does not provide for an effective design of a public transport 

network and there is an important and immediate need to consider how to bring the network under 

ǘƘŜ ΨƻǿƴŜǊǎƘƛǇΩ ƻŦ ǘƘŜ ƳǳƴƛŎƛǇŀƭƛǘƛŜǎ ǿƻǊƪƛƴƎ ǘƻƎŜǘƘŜǊΦ ¢ƘŜ ƴŜǘǿƻǊƪ ƴŜŜŘǎ ǘƻ ōŜ ŘŜǎƛƎƴŜŘ ƻƴ ǘƘŜ 

basis of providing the required mobility and energy reductions. This concept separates the 

ownership and operation of the network from the ownership and operation of the vehicles that use 

it to provide the required capacity. Thus the city requires a certain network density, which is best 

ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ Ŏƛǘȅ ŀǳǘƘƻǊƛǘƛŜǎ ǿƘƻ ƘŀǾŜ ŀƴ ƻǾŜǊŀƭƭ ǾƛŜǿ ƻŦ ǘƘŜ ŎƛǘȅΩǎ ƴŜŜŘǎΦ ¢ƘŜ ŀŎǘǳŀƭ ƻǇŜǊŀǘƛƻƴ 

of the service could be left to private or public operators who are contracted to contribute to the 

provision of the required level of service on the network. 

There is a clear case for shifting the bus fleet to a more carbon-friendly fuel system. Hybrid buses 

would be a good start for this. However, the market in Lima/Callao is not one in which the purchase 

of new vehicles is the norm. It would be necessary to find a way to finance the purchase en masse of 

high quality hybrid vehicles and associated infrastructure and then set up a suitable process for 

ensuring that these vehicles are used in the new bus network. The high quality engines involved in 

hybrid vehicles will, however, require a suitable quality of fuel. 

A crucial element of the energy efficiency and emissions reduction issue is that of the quality of fuel. 

The message is very simple: if poor quality fuel is fed into a motor, low quality emissions and long 

term damage will emerge. The legal requirements and standards in Peru are in place for a 

satisfactory fuel quality to be the norm. However, it is clear that the law is being defied and poor 

quality fuel is being supplied to the public and commercial operators. This act alone makes the 

attainment of a reduction in harmful emissions an unachievable dream for two reasons. First, the 

emissions are highly dependent on the quality of fuel being fed into the motor and secondly the 

poor quality fuel makes the use of better-performing motors impossible ς the fuel will simply 

damage them and render them first inefficient and later damaged beyond repair. 
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Neither the network design nor the vehicle provision necessarily implies that the public transport 

system should be owned and operated by the public sector. A more clearly defined separating line 

between the parts played by each is important though: ownership of the network (including its 

design and schedules) is a clear public sector duty; operation of the vehicles might be a private 

sector activity. The provision of vehicles might be easier to manage through the public sector in the 

short term in order to establish consistency and the need for a fast change in fleet means that a 

central provision might be required at first. The operation itself is done best by the private sector 

according to well-established quality and performance measures which are monitored by the public 

sector on behalf of the citizens of the city. 

One of the main reasons why Lima/Callao has such a low level of car ownership is the immediacy of 

the availability of taxis. Almost available on demand, taxis provide a near-private transport supply, 

but at a considerable cost. The one saving grace is that the cost of replacing the taxis with private 

cars would result in far worse congestion, especially at peak hours. Simply reducing the number of 

taxis is unlikely to be successful without a hugely costly enforcement regime. The reason for this is 

twofold. First there is clearly a demand for this level of provision: taxi-driving is a near-free-market-

entry system so drivers are clearly managing to earn enough to satisfy their economic needs. This 

suggests that an arbitrary reduction will simply result in other illegal taxis seeking to come into 

operation. Secondly, the availability of taxis is significant in reducing the need to purchase a private 

car.  So there is an opportunity to improve the taxi system by changing its fuel and increasing the 

quality of both the vehicles and drivers, and to introduce other near-taxi measures, such as rentable 

cars which provide point-to-point transport. The taxi fare in Lima and Callao is generally very low 

(the fare for each trip is negotiated in advance with the driver ς there are no taximeters) so there is 

a potential for a market distortion because the fare is highly unlikely to include external costs such 

as road use, emissions etc. In addition Natural Gas use is subsidised so it is even cheaper for gas-

powered taxis to operate.  If a formal taxi system were put in place, the fare could be controlled and 

such costs included. A controlled fare would have an impact on the competition between taxis and 

buses because the taxi fare would rise considerably if external costs were included, whereas now 

they are comparatively cheap. 

The reform of the way in which mobility is seen ς reprioritising the network in terms of reducing the 

amount of movement required in order to achieve the required access to activities, favouring modes 

of transport with lower impacts on the energy inputs and emissions outputs and ensuring that it will 

be possible to move to 21st century fuels and 21st century fuel quality ς is an essential prerequisite 

for the establishment of a successful NAMA and its implementation. Mobility Reform is therefore a 

major element of the draft NAMA. 

Analytical and Technical Tools  

A range of technical tools is required in order to implement a policy change of the size and type of a 

transport NAMA. The following discussion shows how such tools could help the Mobility Reform 

process at different levels and stages of the process. There are four main components: 

1. An overarching strategy which provides a context in terms of how quality of life objectives 

could be met with the help of a contribution from the transport NAMA process by being 

quite clear about the priority for actions and their outcomes; 

2. A way by which the strategy can be implemented using an outcome-based decision model; 
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3. A shift in the way the strategies are usually analysed by comparing cost-benefit analysis with 

multi-criteria analysis 

4. An approach to calculating the resulting changes in greenhouse gas emissions, taking into 

account the detailed actions that would be implemented as a result of the adoption of the 

strategy. 

The RED Strategy approach  

The real objective in terms of the transport sector is not actually transport but the mobility that is 

required to live a satisfactory daily life. The transport system is the means of providing that mobility 

and the mobility hierarchy shown above illustrates how the mobility can be provided by a hierarchy 

of transport provision, starting with what can be provided by means of pedestrian facilities through 

to that which requires low occupancy vehicles. The transport sector and its associated system allows 

for failures to be dealt with in each level of the hierarchy ς if sufficient mobility cannot be provided 

by pedestrian means, then it is necessary to devise bicycle schemes, then public transport systems to 

cope, and so on.  

When considering the carbon impact of the transport system, it is necessary to consider from where 

and how the greatest energy savings and carbon reductions might be obtained. The single greatest 

reduction can be delivered by cutting motorised journeys altogether. This is the main ΨŎŀǊōƻƴ-

ǊŜƭŀǘŜŘΩ ǊŜŀǎƻƴ ŦƻǊ ŀŘǾƻŎŀǘƛƴƎ ǘƘŜ ǇŜŘŜǎǘǊƛŀƴ ŀƴŘ ŎȅŎƭƛƴƎ ƳƻŘŜǎ ŀǘ ǘƘŜ ǘƻǇ ƻŦ ǘƘŜ ƘƛŜǊŀǊŎƘȅΦ ! 

journey which is made on foot instead of by car removes entirely the energy consumption and 

carbon emissions that would have been made by the car. It also reduces the need to provide city 

centre parking and thus reduces congestion for those journeys that have to be made in vehicles. If a 

motorised journey has to be made, then it should be made using modes of transport that are low 

impact in terms of energy use and carbon emissions. Using a bus, taxi or metro train would each be 

better than using a car in this respect and the use of freight vehicles which are more appropriate for 

the city centre operation (i.e. smaller vehicles) would also contribute to better energy consumption 

and lower emissions. Finally, if motorised modes have to be used, then changing the energy source 

away from fossil fuels is the most appropriate way forward. This means moving to electricity from 

gas (especially given the proportion oŦ tŜǊǳΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ǎǳǇǇƭȅ ǘƘŀǘ ƛǎ ǇǊƻŘǳŎŜŘ ōȅ ƘȅŘǊƻ ǎȅǎǘŜƳǎύΦ 

However, it is essential to proceed in this order ς changing the fuel will only scratch the surface of 

the problem if the journeys have not already been minimised and the most appropriate vehicles 

have not been selected for the motorised journeys that have to be made at all. Thus we have three 

basic concepts that drive the carbon reduction strategy in the transport system: 

I. Reduce the number and length of journeys; 

II. Exchange high-carbon-impact (HCI) modes in favour of low carbon impact (LCI) modes; 

III. Decarbonise the energy used to provide the remaining transport provision. 

We caƴ Ŏŀƭƭ ǘƘƛǎ ǘƘŜ Ψw95 {ǘǊŀǘŜƎȅΩ ό{ŜŜ Figure 7 next page). 

The RED Strategy shifts attention from the transport system to the activities that occur at the end of 

the journeys and thus highlights the importance of non-motorised modes of transport ς in 

particular, walking (every journey includes pedestrian elements). In addition it highlights the need to 

ensure that the various elements of the transport system are linked in an integrated way so that 

journeys are seamless. This requires a level of overarching consideration of the whole mobility 

system ς the way in which people reach their chosen activities ς so that delivery of mobility 
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becomes the priority and the best practice operation of the integrated transport system becomes 

the means to achieve the desired outcome.  

 

Figure 7 The RED Strategy, showing general principles for implementation 

With this in mind, the approach adopted in the project has been to define a set of areas that can: 

1. Contribute towards the integration of the city and the mobility of its inhabitants, and  

2. Enhance its sustainability and resilience to a continuous changing environment.  

These areas have been selected as follows:  

¶ Land use planning,  

¶ Energy efficiency and  

¶ Urban mobility. 

Chapter 3 will describe the actions prioritised within these areas.   

Analytical  Tool s 

A number of tools are required in order to ensure that appropriate care is taken to develop and 

analyse the transport actions in a NAMA. We consider first the process of outcome-based decision-

making, cost benefit analysis, multi-criteria analysis and the calculation of greenhouse gas savings so 

that actions can be monitored, measured, reported and verified. 

Outcome-based decision making  

In order to analyse the issues and the needs required for a Transport NAMA, it is important to have a 

clear strategy in mind that can provide a way for the problem to become resolved. An Outcomes-

Based Strategy (OBS) starts by defining the desired outcomes from a decision so that the decision is 



DRAFT TRANSPORT NAMA|UCL 2012  

DEVELOPING LOW-CARBON TRANSPORT POLICIES IN PERU WITH CAPACITY BUILDING FOR THEIR IMPLEMENTATION PAGE | 29 

driven by the need to attain those defined outcomes. The tool to develop this strategy is called the 

Outcome-based decision model. This analysis tool establishes the desired outcomes first, followed 

by the identification of the factors that will lead to successful attainment of the desired outcome 

(Success Factors) and those factors which will work against attainment of the desired outcome 

(Constraints) (See Figure 8). The analysis then determines what can be done in order to take most 

advantage of the Success Factors whilst acknowledging and dealing with the Constraints. This 

method is particularly apposite where the problem in question is likely to be intractable to a single 

solution and/or where compromises will be required.  

The Outcome-based model enables leaders to design a more thought-through plan that will 

formulate a clear strategy to tackle specific problems. It will enable leaders to identify a long-term 

vision and, based on that vision, determine the steps to get there. The OBS theory can be found in 

Appendix III  

An example of how the Outcomes-Based decision model works is shown in a sequence of diagrams, 

seen in Figure 8, where stage 1 starts with the overarching Desired Outcome of improving the 

quality of life. The Success Factors include improvements in the health sector, reduction of poverty 

and air pollution as well as an improvement in the access to activities so that people can have a 

realistic choice about the activities they wish to follow. Example Constraints are identified as an 

Economic Downturn (which could reduce the disposable income of both people and the country as a 

whole), the disruption caused by changes in political power and policies (most large-scale 

investments will take longer to implement than the normal political cycle, so are at risk of 

cancellation or demotion in priority as new politicians take power) and the issue of the aspirations of 

the people being rather greater than can be supported by the existing infrastructure (thus leading to 

a potential lack of credibility, trust or support for the measures being adopted before they can be 

fully realised). In this very simple example, the Strategic Actions following from the analysis 

associated with these factors and constraints leads to the development of a transport NAMA, which 

could, if so designed, address all the Success Factors (and would have to in order to meet the desired 

outcome) and could be designed to take the constraints into account. 

The second stage involves a new analysis based on the strategic action from stage 1 which becomes 

the desired outcome for stage 2, the same process is carried out in this stage, leading to a set of 

strategic actions which become the desired outcomes for stage 3.  

The embedded nature of the Outcome-based decision model means that even in the development 

of the integrated mobility system (for example), the original desired outcome ς the improvement in 

the quality of life ς is still the key goal to be attained. The strategic actions are therefore progressed 

further in stage 3 but the original high level desired outcome remains. This is important so that focus 

is applied correctly and difficult choices are made on the basis of achievement of the higher level 

goals rather than to satisfy particular low level problems. Chapter 4 expands on the justification of 

the factors of success, their respective constrains and the strategic actions (regarding facilitative and 

substantive actions) proposed for the Integrated Mobility Strategy.  
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OUTCOME-BASED STRATEGY SEQUENCE 

 

Stage 1 

Stage2 

Stage 3 

Figure 8 Outcome-based decision model from Quality of life to Integrated Mobility 
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Cost Benefit Analysis vs Multi Criteria Analysis  

All decisions need to be analysed and evaluated so that their economic and financial impacts can be 

assessed.  We consider two types of analysis for such complex decisions, Cost Benefit Analysis and 

Multi-Criteria Analysis with a view to determine which should be used in the case of a transport 

NAMA.  

Cost Benefit Analysis 

The type of analysis that has driven transport (and many other) planning decisions in the last few 

decades is Cost Benefit Analysis (CBA). This typically consists of a valuation of benefits arising from 

the implementation of a decision and comparing these with the costs. This is often summarised in 

the form of a benefit-cost ratio (BCR). In many countries (including the UK) BCR is seen as a strong 

element of the decision process, with a BCR of a certain value being at least one of the key elements 

in the evaluation leading to a decision.  

However, the CBA/BCR approach has many problems.  

First, although the costs are mainly (but not exclusively) financial and thus represented fairly easily 

in the form of a quantitative value, the benefits are not so easily characterised. Thus the cost and 

quantity of concrete required to build a certain piece of infrastructure can be quantified, but the 

improvement to the change in quality of life that might result from its construction is mainly 

qualitative. It is therefore necessary to have methods to convert qualitative values into quantitative 

ones and these methods are, at best, speculative. For example, even something as simple as a time 

saving (which is of course quantitative in nature) needs to be converted to a financial value and this 

is fraught with difficulties: What is the value of time? Is this the same whatever the quantity of time 

involved (i.e. is one person saving 1 hour the same as 60 people saving 1 minute?)? Does everyone in 

society have the same value of time? Is the value of time the same at all times of 

day/week/month/year? 

Secondly, what costs and benefits should be included in the evaluation? Some ς such as time savings 

ς are fairly obvious candidates for inclusion, but others are more questionable. What about health 

benefits, noise reduction, visual intrusion, social exclusion, differential outcomes for people in 

different categories ς e.g. employment, age, gender) ς and how do we compare differences between 

these? 

Thirdly, the outcomes of CBA/BCR analysis tend to steer the inputs. Thus, it is quite typical to find 

that time savings constitute the major benefit in a transport case. There is considerable advantage 

to be gained therefore in devising schemes that will save time and ensuring that all associated 

benefits are included. A net result is that many transport schemes are driven by time savings to the 

dis-benefit of all other factors. An analysis which is truly independent of its outcomes is very rarely, if 

ever, performed. 

Finally, the nature of transport infrastructure means that investments are long-term. It is therefore 

necessary to calculate the costs and benefits over a considerable time period. A common approach 

to this is to use a technique based on discounting financial values on the basis of time ς e.g. 

discounted cash flow ς and then comparing different investments, with, for example, investing the 

money in a bank with a given interest rate. The problem with this approach is that the nature of the 

mathematics related to discounting means that after not very many years, the discounting effect is 
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around zero so no difference can be determined. This works against long term investments, 

especially those with a high initial capital cost as the initial cost is included in full but the longer term 

benefits are almost completely ignored. 

So CBA/BCR, rather than deliver an independent objective analysis of investment, has a tendency to 

distort the decision process to favour schemes with low initial costs and higher short term 

quantifiable benefits. An analytical method which carries such distortions within its method is not an 

appropriate way to evaluate schemes, especially those, like those related to environmental 

concerns, which are likely to require significant short term change (and thus investment) with less 

quantifiable long term outcomes.  

Carbon reduction investments would be a good example of the case where CBA/BCR would seem to 

be inappropriate. This is because the short term changes required will require significant investment 

ς e.g. change in refinery practice, investment in new energy sources, changes in human behaviour, 

investment in new transport infrastructure, vehicles and operations ς which all need to be made as a 

concerted programme, need to be undertaken in the short term, are expensive and the benefits are 

likely to emerge only in the long term and to be difficult to quantify. 

Multi -Criteria Analysis 

An alternative approach to CBA is to relax the need to quantify and/or monetise all aspects of cost 

and benefit. This approach requires that each element of the cost and benefit system is appraised in 

terms most appropriate for its own nature. Thus, financial outgoings and incomes could be 

evaluated in financial terms, but air quality, for example, could be evaluated in terms of the change 

in quality of air obtained as a result of the actions taken in the project. This approach results in a set 

of non-commensurate elements, or criteria, i.e. one criterion could be financial, another could be a 

change in particulates in the air, another could be a change in passenger density in the peak hour, 

another could be a change in health outcomes and so on. This is called Multi-Criteria Analysis (MCA). 

MCA is therefore quite different from CBA because it does not attempt to make the components 

become somehow equivalent in financial terms, but instead it allows each criterion to be tested in 

ways that are fully appropriate to its needs.  The issue then becomes how to combine the 

information obtained from the MCA analyses to advise a decision-maker. 

The answer is actually quite simple. The decision-maker is now faced with appropriate analyses of 

each component of the decision and thus has the best available information to hand. The question is 

therefore one of how to choose between competing factors and which to favour, which to mitigate, 

ǿƘƛŎƘ ǘƻ ƛƴŎƭǳŘŜ ŀƴŘ ǿƘƛŎƘ ǘƻ ǎŜǘ ŀǎƛŘŜΦ ¢ƘŜǎŜ ŘŜŎƛǎƛƻƴǎ ŀǊŜ ŜǎǎŜƴǘƛŀƭƭȅ ΨǎƻŎƛƻ-technico-ǇƻƭƛǘƛŎŀƭΩΥ 

Whether to take account of health issues in a transport decision is, for example, a question of 

combining the societal needs and desires of the population affected by the decision, the access by 

the decision-maker to technical competence and knowledge of the transport and health issues of 

interest but the choice of how to include them in the decision is essentially political. This requires 

the inclusion at a high level in the decision-making process of social and technical discussion and 

inputs with an equivalent mature political consideration of the issues that pertain. This requires a 

maturity in the politicians and access to credible high quality technical leadership so that a high 

quality discussion can take place about what the analysis really means in social, technical and 

political terms in order to inform the final decision ς which, because of the cost and pan-societal 
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implications, will inevitably be political. The explicit involvement of technically competent and 

independent people at this point in the decision process is crucial. 

The benefit of using MCA in the evaluation of a NAMA is that a strong and credible evaluation can be 

made of the Actions and the comparison between them in a way that lends force to the final 

decisions made on the basis of the analysis. We therefore recommend the use of Multi-Criteria 

Analysis for the NAMA. 

Figure 9 shows the summary of the comparison described above. Please see appendix III for detailed 

explanation of how to apply the MCA analysis.  

 
Figure 9 Cost Benefits Analysis vs. Multi-Criteria Analysis 

Establishing a base line  - Calculation of Greenhouse Gas Emissions savings  

Another important aspect in the development of the NAMA is to establish a baseline on transport 

emissions to enable measuring the progress as the actions get implemented. Furthermore, it would 

be very useful to be able to calculate the amount of GHG reduction that would be possible under 

various styles of transport provision. Although estimates have been made of future GHG emissions 

(and thus reductions/increases in comparison with present levels), these are problematic and should 

only be used with a great deal of care about the assumptions upon which they are based. 

Nevertheless, a good example of such an approach is that adopted for Belo Horizonte (Brazil) by 

Hidalgo et al. (2010)13. Hidalgo et al. adopt a framework approach which incorporates a series of 

calculations to establish the GHG effects of different types of fuel, based on vehicle-kilometres, with 

different representations of different modes of transport such as individual motorised transport, 

                                                           
13 Hidalgo D, Lindau L., Faccini D., Carrigan A. (2010) Scoping Post 2012 Climate Instruments: Nationally 

Appropriate Mitigation Actions NAMAs Case Study for Opportunities in Urban Transport in Brazilian Cities, 
EMBARQ ς The WRI Center for Sustainable Transport, World Resources Institute 

 
 

Cost Benefit 
Analysis 

Focuses on financial Costs 

Not qualitative 

Time saving is major benefit in transport 
projects 

Time frame not long enough to show 
benefit  therfore not suitable for Carbon 
reduction projects 

Multi-Criteria 
Analysis 

Relax  the need for quantification 

 Analyses components against  their own 
nature   

Includes all relevant criteria  and enables 
identification of major benefits  

Considers short term actions and long term 
benefits  therefore suitable for Carbon 
reduction projects 
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ǇǳōƭƛŎ ǘǊŀƴǎǇƻǊǘ ŀƴŘ ΨŀŎǘƛǾŜΩ ǘǊŀƴǎǇƻǊǘ όǿŀƭƪƛƴƎΣ ŎȅŎƭƛƴƎ ŜǘŎΦύΦ IƻǿŜǾŜǊΣ ǘƘŜ ŀǎǎǳƳǇǘƛƻƴ ƛǎ ǘƘŀǘ 

although there could be a change in fuel type and/or distribution of trips between modes in the 

model, there is no scope in the framework for including consideration of different types of network 

design which encourage different styles of performance, such as the issues of acceleration, express 

vehicles and better management of frequency discussed above. Given the discussion in relation to 

Lima and Callao, these are important so it is helpful to consider how the good work of Hidalgo et al. 

might be adapted to enable a reasonable assessment of the GHG reductions that might be expected 

from the sort of wholesale approach being recommended in this NAMA. The technical 

ǊŜǇǊŜǎŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ŀŘƧǳǎǘƳŜƴǘ ƻŦ ǘƘŜ ŜƳƛǎǎƛƻƴǎΩ ŎŀƭŎǳƭŀǘƛƻƴǎ Ŏŀƴ ōŜ ŦƻǳƴŘ ƛƴ !ǇǇŜƴŘƛȄ LLLΦ 

The tools described in this chapter have been selected to assist in the development of the Peruvian 

transport NAMA and have been described briefly in this report with some-what expansion in the 

appendix. However, it is estimated, that further stakeholder engagement and capacity building will 

enable developing these tools further to ensure their appropriate application. 
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Chapter 3 - Development of a draft Transport NAMA 
The draft NAMA selection and development process has been accomplished following an extensive 

stakeholder consultation and literature review process. It therefore has been established based on 

the TNA (Training Needs Assessment) participatory study carried out by the UCL team and the 

conclusions of two stakeholder training events executed as part of the capacity building process. 

Initially semi-structured interviews with stakeholders were performed as well as participatory theme 

workshops to enable understanding of the overall transport issues and the current initiatives 

implemented (Minutes available on request).  Following the submission of the TNA report (Available 

on request), a Media training workshop was implemented at a wider stakeholder level and an 

International Seminar on Urban Mobility Decision Making was executed at the technical leadership 

level with the aim of instigating high level dialogue between Political authorities and technical 

leaders. Appendix III highlights the organisations involved to date in the development of the draft 

Transport NAMA taking part on discussions, interviews and training activities.  

The UCL team has also taken careful consideration of the review of the lessons learnt from the 

Annual Status Report on Nationally Appropriate Mitigation Actions (NAMAs)14 where three 

organisations (Ecofys, Centre for Clear Air Policy (CCAP) and Environmental Research Centre of the 

Netherlands (ECN)) shared their experience on the development of a NAMA and the factors that 

influence its success. Aspects such as political ownership and leadership, coordinated inter-

governmental processes, involvement of local experts and data and technical capacity availability 

have been addressed in the proposed actions. The UCL team has also emphasised the development 

of stakeholder participation, building on existing initiatives and using best practice guidance to 

ensure the appropriateness of the draft transport NAMA.  

 

Regular and open communication has been achieved with the stakeholders involved to date and a 

ǘŜŎƘƴƛŎŀƭ ƭŜŀŘŜǊΩǎ ƴŜǘǿƻǊƪ Ƙŀǎ ōŜŜƴ ǎŜǘ ǳǇ ǘƻ Ƴŀƛƴǘŀƛƴ ǘƘŜƛǊ ƛƴǾƻƭǾŜƳŜƴǘΦ CǳǊǘƘŜǊ ǿƻǊƪ ǿƛƭƭ ōŜ ŘƻƴŜ 

to continue their capacity building to develop realistic goals and timeframes, and encourage 

ŦƭŜȄƛōƛƭƛǘȅ ǘƻ ƳŀƴŀƎŜ ǘƘŜ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŜȄǇŜŎǘŀǘƛƻƴǎΦ 
 

Peru and the Transport Context  

Peru is the third largest country (by area) in South America (after Brazil and Argentina) and one of 

the ten most diverse countries in the world. It is divided by the Andes into three geographical areas; 

coast, mountains and jungle and its population is estimated at 28.3 million (MINAM, 2010). The 

proportion of people living in urban areas is 76% of which nearly 33% live in the Metropolitan capital 

(Lima and Callao, 9.5 million) and to put it into context, the second and third largest cities in Peru 

(Arequipa and Trujillo) comprise just over 800,000 people each. In terms of economic activity, in 

2010 Peru had a GDP growth rate of 8.8%15, following a growth between 2002 and 2010 of 65%16, 

placing it behind China, India, Vietnam and Singapore and ahead of all other Latin American 

countriesΦ рл҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ D5t ƛǎ ǇǊƻŘǳced in the Metropolitan capital (ECLAC, 2011), making 

this region the Peruvian economic backbone, particularly in relation to freight transport and the 

                                                           
14 Annual Status Report on Nationally Appropriate Mitigation Actions (NAMAs) 2011. Ecofys. [Accessed on 15/3/2012] 
Retrieved from: http://www.ecofys.com/files/files/namas_annualstatusreport_2011.pdf 
15

 .ŀƴŎƻ /ŜƴǘǊŀƭ ŘŜ wŜǎŜǊǾŀ ŘŜƭ tŜǊǵ ŀƴŘ aƛƴƛǎǘŜǊƛƻ ŘŜƭ 9ƳǇƭŜƻ ȅ tǊƻƳƻŎƛƽƴ ŘŜ 9ƳǇƭŜƻΣ ǉǳƻǘŜŘ ƛƴ t²/ όнлммύ ά5ƻƛƴƎ 
5Ŝŀƭǎ ƛƴ tŜǊǳέ ώAccessed on 8/3/2012] 
16

 International Monetary Fund, quoted in PWC (2011) ά5ƻƛƴƎ 5Ŝŀƭǎ ƛƴ tŜǊǳέΦ [Accessed on 8/3/2012]  
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ŎƻǳƴǘǊȅΩǎ ƛƴǘŜǊƴŀǘƛƻƴŀƭ ǊŜƭŀǘƛƻƴǎ ǘƘǊƻǳƎƘ ƛǘǎ ƳŀƧƻǊ ǇƻǊǘ ŀƴŘ ƛƴǘŜǊƴŀǘƛƻƴal airport. Undoubtedly, the 

biggest transport demand lies in this metropolitan region (66% of National Vehicle fleet 

(SwissContact, 2010)) and although there are clear interprovincial issues related to transport and 

low carbon, focussing on actions within this area will represent significant national carbon emission 

reductions. Furthermore, after obtaining successful results from initial mitigations in this area, it will 

be easier to address national and interprovincial issues. 

Metropolitan capital 

The Metropolitan capital (Lima and Callao) has a combined population of approximately 9.5 million 

people, 1 million of whom live in Callao. Lima has a highly centralised structure and, although it 

covers a considerable area squeezed between the Andes mountain range and the Pacific Ocean, 

much of the main activity is concentrated in the centre. Several transport studies have identified the 

ΨƘƻǳǊƎƭŀǎǎΩ ǎƘŀǇŜ ς they refer to the two cones (north and south) of the city, where a lot of transport 

demand requires travel from one end to the other; much of this has to pass through or near to the 

city centre. Traffic passing through Lima with no intention to service the city can avoid the main city 

centre by using the Panamericana, which bypasses the city on the eastern side (See Figure 10 next 

page).  

The high volume of traffic in the centre (See Figure 11 next page) results in low traffic speeds (3-

4km/h in peak-times17), considerable delay and congestion ς and thus contributes to the level of 

greenhouse gas emissions (GHG) delivered by the transport sector (39.8% of all GHG emissions).  

Despite the impacts on congestion and delay in the city, there are, according to the IMP (Instituto 

Metropolitano de Planificación), just 900,000 private vehicles and 220, 000 taxis; which is nearly 1 

private car per 10 people. This is extremely low by current standards (London, which has a similar 

population, has approximately 2.5 million cars18) and it makes good sense in the current climate to 

try to retain (or even reduce) this ratio as reducing car ownership once it attains higher levels is a 

very difficult process. The low rate is an advantage for public transport demand.  

Another key aspect of the metropolitan city is the proximity to the port of Callao which is located 

nearly 15 kilometres away from the centre of Lima (See figure 10). The port is the largest and most 

important port of Peru because of its strategic location between the inter-oceanic routes for vessels 

traversing the continent via the Panama Canal or the Straits of Magellan19. Callao is therefore well-

placed as a potential regional hub between western Latin America and the western Pacific, especially 

ǘƻ /ƘƛƴŀΣ YƻǊŜŀ ŀƴŘ WŀǇŀƴΦ aƻǊŜ ǘƘŀƴ рл҈ ƻŦ tŜǊǳΩǎ ƳŀǊƛǘƛƳŜ ŦǊŜƛƎƘǘ ƎƻŜǎ ǘƘǊƻǳƎƘ ǘƘŜ ǇƻǊǘ ƻŦ 

Callao, which is currently able to handle 1.2million TEU per year20 and is expanding rapidly due to 

new investment in the port infrastructure.  

                                                           
17

 Minutes of the Diálogo Político sobre Ciudades, Transporte y Cambio Climático. ´Planificación de Ciudades, Transporte y 
Cambio Climático´ Seminar, November 2010. British Embassy, Lima. [Accessed on 10/11/2011]  
18

 Department for Transport Table NTS9002 Household car ownership by region and area type: Great Britain, 1995/97 and 
2009/10. [Accessed on 17/3/2012] Retrieved from: http://www.dft.gov.uk/statistics/tables/nts9902 and Greater London 
Authority (2010) Intelligence Update November 2010. [Accessed on 17/3/2012] Retrieved from: 
http://data.london.gov.uk/documents/Update%2027-2010%20CLG%202008-based%20Household%20Projections.pdf   
19 Port of Callao, World Port Source. [Accessed on 16/4/2012] Retrieved from: 
http://www.worldportsource.com/ports/PER_Port_of_Callao_1477.php 
20

 Ventajas competitivas, Empresa Nacional de Puertos S.A. ENAPU. [Accessed on: 19/11/2011] Retrieved from: 
http://www.enapu.com.pe/spn/ventajas_compet2.htm 

http://www.dft.gov.uk/statistics/tables/nts9902
http://data.london.gov.uk/documents/Update%2027-2010%20CLG%202008-based%20Household%20Projections.pdf
http://www.worldportsource.com/ports/PER_Port_of_Callao_1477.php
http://www.enapu.com.pe/spn/ventajas_compet2.htm
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Figure 11 Daily trips by region Figure 10 Panamericana Avenue 
























































































































































































































































































































































































































