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Abstract  This study aims to present the results of a 
systematic literature research developed to identify 
methodologies, models and scientific planning methods, 
and valuation of environmental costs in transport, which 
should serve as theoretical and technical basis for the 
development of a specific methodological contribution, for 
sustainable planning, reduction of energy consumption, 
low pollutant emissions, the urban environment of cities, 
and for the transport of people. The research carefully 
selected articles that have demonstrated the potential 
application of the concepts of sustainable logistics, green 
logistics and low-carbon logistics in public transport of 
people. In the second stage, applications directed to 
transport planning and valuation of environmental costs in 
transport were identified in these articles, such as pollutant 
emissions and energy consumption to standardize the 
concepts, understand them and use them to build a model. 
It was possible to identify 20 different methods with 
common objectives of transport sustainability and to build 
a methodological proposal of sustainable urban transport 
planning (MPTS-URB), whose contribution is a joint 
approach of sustainability, economic study, demand and 
transportation capacity factors, in which all work in 
harmony. Following this research, it is intended to apply 
the methodology built - MPTS-URB in the sample 
environment and to analyze its results. 

Keywords  Planning Methods, Urban Transport, 
Sustainable Planning, Sustainable Logistics, 
Environmental Valuation 

1. Introduction
Transportation is essential to modern life. It is what 

makes most social and economic activities possible 

(D`AGOSTO, 2015). The transport sector is the basis for 
the stability of any economy in the current global market 
(Valente et al., 2012). The indispensability of 
transportation puts their study - modes, technologies, travel 
time, demand, and logistical capacity - in constant evidence 
in the urban transportation planning, to improve the social, 
economic and environmental conditions of urban mobility. 
Because of its importance in the structuring and processing 
of natural and social landscapes, and as one of the largest 
consumers of non-renewable resources, transportation is a 
key part in the sustainable development equation 
(Vasconcellos, 2011). 

Since it was identified as a global priority by the United 
Nations in the early 1980s, sustainable development was 
defined as meeting the needs of the present without 
compromising the ability of future generations to meet 
their own needs (WCED, 1987 apud SEABRA, 2013). It is 
consensual; however, that sustainable planning consists of 
the reconciliation of three dimensions: social, economic 
and environmental, in which each dimension involves a 
complex system of differentiated and sometimes 
conflicting objectives and interests. However, the design of 
any sustainability model should reflect the balance 
between these dimensions, thus adapted to the standard 
definition, sustainability in transportation is to meet current 
and future accessibility and mobility needs, with positive 
impacts in the environmental, economic and social 
(SEABRA, 2013). Thus, environmentally sensitive, the 
urban sustainable mobility requires modification of the 
conventional urban transportation planning scheme, 
transferring them to a sustainable model with less negative 
impacts on the environment (ERICSS ON et al., 2006). 

In logistics area, methods of transportation planning 
aiming more efficient use of energy and lower emissions of 
pollutants are advancing as current research objectives in 
transport and applications as: green logistics (LIN et al, 
2014), low - carbon logistics (Yang et al, 2013) and 
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sustainable logistics (Ciliberti et al., 2007). In the context 
of cities, the traditional approach of transportation planning, 
freight and passengers, given more emphasis to economic 
and financial aspects (MCKINNON, 2010). However, it 
has undergone adjustments since the last decade, to also 
achieve the social and environmental aspects of sustainable 
urban mobility, such as a growing awareness of society on 
the need to promote better management of freight transport 
activities as well as daily displacement distances of the 
people (Lin et al., 2014). 

This article, following this introduction, presents the 
results of a literature review, Chapter 2, built from a 
systematic methodology revision (TRANFIELD, 
DENYER and SMART, 2003) that were carefully selected, 
studies demonstrating potential application of concepts of 
sustainable logistics, green and low - carbon consumption 
in transportation planning of the cities, as well, as methods 
of environmental valuation and performance improvement 
in transport from the perspective of sustainability. This 
review formed the conceptual framework for the 
construction of an own methodology that aims at 
sustainable management of urban passenger transport, 
being called Sustainable Urban Transport Planning Method 
(MPTS-URB), presented in Chapter 3. Chapter 4 presents 
the final recommendations and motivation for future work. 

2. Literature Review

2.1. Logistics, Mobility and Sustainability in the Urban 
Context 

The practice of logistics in an approach that considers 
social and environmental aspects seems to be associated 
with low - carbon logistics concepts, green logistics and 
sustainable logistics which relate, because while 
employing different terms, they intende to achieve 
common goals (Xuezhong et al. , 2011).The low carbon 
logistics can be considered in a less comprehensive scope, 
since it is concentrated solely on reducing emissions of 
CO2 and thus, in the transport scope, it is more recurrent in 
research that deals with alternatives to replace fossil fuels 
and non-motorized transport practices (Rodrigues et al, 
2010;. Yang et al, 2013.). The green logistics aims to 
coordinate the activities of transport - freight, services, 
people - so that the needs are met at a lower cost to the 
environment (QUIUMENTO, 2011).It is a management 
practice that promotes the adoption of measures aimed at 
reducing environmental impacts (LAI et al., 2012), among 
which we can mention, in addition to CO2 reduction, waste 
reduction, climate changes, excessive and unplanned use of 
natural resources, environmental accidents, noise and soil 
degradation (Sarkis et al., 2004; Sarkis and LAI, 2008). 

In a greater perspective, sustainable logistics implies 
reconciling environmental, economic and social aspects in 
human activities (Brundtland Commission, 1987). The 

social aspects should emphasize a comprehensive proposal 
that promotes changes in the institutional framework, as 
well as political and economic choices (Ciliberti et al., 
2007, Sarkis et al, 2011; Tseng et al, 2013.). Thus, it is 
understood the application of sustainable logistics, linked 
to sustainable planning in cities, with better use of natural 
resources and alternative mobility for society in general 
and impacting quality of life. Logistics, mobility and 
sustainability in the urban environment are the condition of 
people moving in the city in an equitable and 
environmentally efficient way. They are directly related to 
transportation planning and fair accessibility of the city, 
either by motorized or non-motorized means of 
transportation. 

2.2. Environmental Valuation Methods 

According to Pearce (1993), each environmental rating 
method has its own limitations in capturing different types 
of environmental feature values, there is no way to verify 
the efficiency relative to one another, even because there is 
no way to pinpoint the actual value of an environmental 
resource. For the author, the objective evaluation of the 
efficiency of the method for the specific case and the 
information available to the intended study must be 
considered. Rosemary and Maia (2011) classify the 
methods of environmental valuation in direct and indirect: 
the first attempts to capture the preferences of people using 
"hypothetical markets" as references, while the latter seeks 
to obtain the "resource value" through a production 
function. Indirect methods relate the impact of 
environmental changes to products with market prices. 
Romero and Maia (2011) present a summary of the main 
direct and indirect methods, hitherto mostly found in 
bibliographies, and their respective sub-groups (Figure 1). 

Figure 1.  Methods of environmental valuation. Adapted from Romeiro 
and Maia (2011). 

The indirect method Avoided Cost estimates the value of 
an environmental resource through spending on preventive 
activities (LANDMANN et al., 2007). In this sense, Leal Jr. 
and D'Agosto (2012) consider that the larger the stock of 
natural capital, the higher the country's ability to generate 
income in the future. In other words, the choice of this 
consumption represents how much the society is giving up 
its natural assets to invest in sustainable solutions, thought 
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in long term. 
Under the focus of transport, indirect methods such as 

Control Costs, or direct methods like the MAC, can help in 
planning sustainable distribution networks logistics and 
green logistics (Sarkis et al., 2011). A methodology based 
on pollution Control Costs come closer to the method of 
Avoided Costs, which seeks to estimate the expenses 
generated to offset the damage caused by pollution, 
considering the quality of the analyzed environmental 
resource (LANDMANN et al., 2007).This method, from 
the standpoint of transportation planning, can be seen with 
optimism, because it relates directly to the reduction of 
CO2 emissions, as they can predict lower costs of avoiding 
pollution, than to the restoring the destroyed environment, 
or even the loss of production arising from the 
environmental impact. 

The Indirect Method of Contingent Valuation (MAC) 
makes use of statistics public consultations, such as 
interviews, to directly capture the individual values of use 
and non-use, assigned to a natural resource (Silveira et al., 
2013).The questioning may be voluntary like the 
willingness to pay (WTP), or induced like multiple choice 
quizzes (DA COSTA et al., 2015).It is required, however, 
special care in planning and execution of research so that it 
does not direct the results and compromise the analysis of 
the estimates (PALMER, MAIA, 2011).However, it is 
recommended to have caution in the use of environmental 
valuation methods, and the combined use of other non - 
monetary criteria of environmental impact assessment, as 
Templates Decision Support, or Multi-criteria (MCDA - 
Multiple Criteria Decision Aid), especially when the 
impact or environmental resource can become irreversible 
(Pearce, 1993; Andrade and Romeiro, 2011; Ribeiro, 2015; 
Leal Jr. and D'Agosto, 2012). 

MCDA methodologies seek to build an understanding of 
what is intended by the main players (stakeholders), so that 
they can identify, organize, measure and integrate the 
aspects they perceived as important in the context of the 

problem, and see the consequences of the alternatives of 
what was chosen as important (Ensslin; Montibeller; 
NORONHA, 2001).To Zamcopé et al., (2010) the MCDA 
methodology will only be appropriate to the specific 
context in which it was developed, because it allows the 
customization of the decision variables used in building the 
model. 

Landmann et al (2007) have listed some methods that 
were used for evaluation of air pollutants emitted by the 
transportation sector. The author made an assessment of 
the advantages and disadvantages of each, which is 
presented in Table 1. 

As for the emissions of anthropogenic gases by the 
transport sector, research involving changes in the 
composition of fuels, such as adding alcohol to gasoline 
and biofuel study also influenced the reduction of 
emissions, opening a new front to the development of 
methodologies for reducing emissions of vehicle pollutants. 
Even so, for Landmann et al. (2007), there is no clearly 
defined or widely accepted methodology to value or reduce 
costs and impacts of air pollution. The methods available in 
the literature are quite complex and involve many 
uncertainties (ORTIZ et al., 2011). They imply a hard 
interdisciplinary work using concepts and professionals 
from various sectors of knowledge, time and resources 
(LEAL JR, D'AUGUST, 2012). Studies of this size are 
made almost exclusively in developed countries. In Brazil 
and other countries in cultural and economic rise, the 
adaptation of methodologies, indices and results of the first 
world countries is common (LANDMANN et al., 
2007).Officially in Brazil, public managers in the 
environmental area (Ministry of the Environment - MMA), 
transport (National Public Transport Agency - ANTP), and 
energy (Ministry of Mines and Energy - MME) have 
adopted as a methodology for the valuation of pollution 
costs, the so-called ASIF Methodology, English Activity, 
Structure, Intensify and Fuel. 

Table 1.  Methods of estimation of environmental costs in transport projects: assessment of the advantages and disadvantages by the sight of Landmann 
et al. (2007). Adapted by the author from Landmann et al (2007) 

Method Advantages Disadvantages 

Cost of Damage to Health and 
Human Capital 

Established and internationally accepted; 
Often cited in bibliographies. 

Complex (high consumption of time and resources); 
Poor accuracy of the results; 
Difficult data collection in developing countries; 
You cannot internalize all indirect damages. 

DAP (Willingness to Pay) Considers the individual's point of view; Ethical problems of social values (differences between classes); 
Difficulty of the ordinary individual to assess risks. 

Hedonic Prices 

Does not value the human life; 
Often cited in bibliographies; 
There is no consolidated methodology 
application flexibility) 

Believes that the real estate market is always sensitive to variation 
of air pollution; 
High correlation between air pollution and other impacts of heavy 
traffic on the value of real estate; 
Difficulty in obtaining prices in the real estate market; 

Cost Per Capita Avoids direct valuation of human life. It covers only material losses; 
Very simple method. 

Control Costs 

Ease of obtaining data; 
It requires few resources;  
It uses familiar variables to transport 
technicians. 

May face resistance concerning the change of approach; 
Needs to gain maturity using it in various projects and comparing 
it with other methods. 
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The ASIF methodology was introduced by the 
Intergovernmental Panel on Climate Change (IPCC - 
Intergovernmental Panel on Climate Change) in its first 
report in 1991, and that includes four lines of action to 
reduce fossil energy consumption in transport and 
therefore reduce CO2 emissions and local pollutants, they 
are: (a - activity) reduced activity intensity (S - structure) 
infrastructure offering, (I - intensity) decreased energy 
intensity and (F - fuel) choice of low-carbon energy sources 
(WMO / UNEP, 1990).This methodology has been used 
worldwide for the development of emissions inventories 
and power consumption, as it enables CO2 emissions to 
energy, making it possible to monetise emissions. 

By addressing energy costs, prospects and availability of 
this feature to a horizon of 30, 50 or 100 years in the 
transportation industry, it makes us think mainly in Brazil, 
about sources of oil, natural gas, and also biofuels ( ethanol 
and biofuels), which can be considered a complex issue, 
both for the technical aspects involved, as political, 
economic and tributary specificities (MARTINS, 
2010).Thus, it is pertinent to ask: how much it will cost and 
how available will these energy sources be in the future? 
The valuation methodologies of energy cost may include 
stages of the energy life cycle, or full (IAEA, 2006). As the 
transportation of final energy consumption service, the cost 
of it is indirectly linked to the steps leading up to the 
consumer (ZHANG; Baranzini, 2004). As an example, 
there is the final value of passenger fare, the cost of freight, 
among others. 

Energy efficiency measures will meet the objectives of 
the methodologies and policies in the medium and long 
term, favorable to the conscious use of natural resources. 
According to the World Bank (2006) there are several 
potentials, such as: (a) the cost of the economy is smaller 
than the power generation, in which saving finite resources 
increases the security of supply, (b) increased productivity 
generates micro and macroeconomic gains as well as 

competitiveness, (c) the reduction of environmental 
impacts, in particular greenhouse gases. However, this 
aspect is not unanimous, since for some sectors the energy 
is an agent of development, production and profits 
(Guimarães et al., 2014). 

Regarding the institutional measures of energy 
efficiency, specifically for the transport sector, national 
plans and policies have been developed in Brazil, bearing 
in mind short, medium and long-term actions (10, 30 and 
50) (EPE; MME, 2014) as shown in Table 2.

The Academy has also developed methodologies for 
energy valuation with goals to improve energy efficiency, 
CO2 reductions and the total energy consumption in the 
transport area. The Inventory Lifecycle Procedure (ICV) 
proposed by (D'AUGUST; OLIVEIRA, ASSUMPÇÃO, 
2014) examined the results of six different energy 
alternatives for urban transport by bus in the city of Rio de 
Janeiro, for total energy consumption, renewable energy 
and net CO2 emissions. 

Guimarães et al., (2014) analyzed the evolution of 
energy efficiency in passenger and freight transportation 
sector in Brazil, using descriptive statistical techniques 
applied in a series of historical data and inventories, 
obtaining an energy consumption curve in this sector, in 
different modes (air, road, rail and waterway) between the 
years 1970 and 2010. Other authors highlight the potential 
of modal freight transfer as a measure of energy use 
reduction (Uherek et al, 2010; LEAL JR, D'AUGUST, 
2012; STEENHOF, WOUDSMA; SPARLING, 2006; 
STANLEY; Hensher; LOADER 2011). 

For Liimatainen and Pöllänen (2010), the inter-modality 
is an option that, in addition to promoting the improvement 
in energy efficiency in transport, contributes to balancing 
the transmission matrix. Vyas et al., (2013) consider that 
multi-modal transport alternatives can provide sustainable 
results regarding energy and CO2 emissions, provided it is 
operationally well managed. 

Table 2.  Policy and Institutional Energy Efficiency Measures in Transport in Brazil. Adapted by EPE author; MME (2014) 

Policies and Measures Description / Engine Purpose / Goals 
Air Pollution Control 
Program by Motor Vehicles 
(PROCONVE). 

Reduce and control air pollution from mobile sources (motor vehicles), setting time limits, emission ceilings and 
establishing technical requirements for motor vehicles, domestic and imported. 

Labeling of light vehicles 
(PBE). The label aims to inform consumers the energy efficiency level of the product purchased. 

PNLT - National Plan of 
Logistics and Transport. 

The plan aims to rescue the plan and considers logistics aspects, costs involved in the whole transport chain, 
starting from the origins to the destinations, sustainability and the environment, reduce regional inequalities, 
inducing sustainable development and proper use of railway modalities and waterways in freight transportation. 
The plan's goal is that in 2031 the transport matrix reaches the following distribution: road 38%, rail 43%, 
waterway 6%, pipeline 4% and cabotage 9%. 

Innovate Auto. 

Avoided reductions of 42 million CO2eq, reduction of "flex" vehicles' IPI tax and gasoline up to 1,000 cc. The 
measure aims to encourage the production and consumption of vehicles that consume less fuel. More 
competitiveness, technology and safety for the cars produced and sold in Brazil. The target goal is 17.26 km / l (gas) 
and 11.96 km / l (ethanol). Today, the national average consumption is 14 km / l (gasoline) and 9.71 km / l 
(ethanol). 

PNMU - National Policy on 
Urban Mobility. 

It aims to integrate the different modes of transport and to improve the accessibility and mobility of people and 
freight in the city's territory 
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2.3. Performance Improvement Methods in Transport 
in the Perspective of Sustainability 

The development of tools that provide a choice of 
different transport modes is crucial to form the 
organization strategy, public or private, of a country or city, 
and the assessment of their socio-economic and 
environmental performance used for that purpose (Novaes, 
2004). Under the sustainable point of view, such a strategy 
has been studied through transport optimization methods, 
which, among the objectives is to minimize any 
environmental property such as energy (Ferreira, RS and 
Neto, JCL, 2015; Vyas et al. , 2013 Erdogan and 
Miller-Hooks, 2012; D'Agosto; Oliveira, Assumption, 
2014), CO2 emissions and less fuel consumption (Scott et 
al, 2010;. Palmer, A., 2008; Ericson et al., 2006), issue of 
greenhouse gases (Ferreira, BV and Rosa, RA, 2015; 
Bektas and Laporte, 2011; Palmer, A., 2008;. Van Woensel 
et al, 2001; Kyrb et al, 2000). biofuels (Leal Jr. and 
D'Agosto, 2012; D'Agosto and Ribeiro, 2004; D'Agosto; 
Oliveira, Assumption, 2014), among others. 

Eco-efficiency in transportation can be understood as 
optimizing some environmental property, such as the 
consumption of fuels or emission of pollutants, while 

maintaining the operation of this service. It is being studied 
by Silva (2004), D'Agosto and Ribeiro (2004), Salgado 
(2007), Cheon et al. (2009), Leal Jr. and D'Agosto (2012) 
in order to demonstrate that it is possible to reconcile 
environmental issues with those of operation and 
transportation costs. De Oliveira and D'Agosto (2014) are 
developing an Index Logistics Sustainability (ILS) 
verification procedure, which aims to support companies in 
possible decision making in relation to the sustainability of 
their supply chain. Such research to improve and assess the 
eco-efficient performance in transportation come to add to 
the traditional transportation logistics - cost optimization, 
best route, shorter time, among others - environmental 
indicators, such as the balanced use of energy resources 
and materials, reduction of anthropogenic gases and 
conservation of natural resources. 

Table 3 below shows the compiled results of the 
systematic literature review developed in this article, which 
focuses on the relationship of the terms sustainable 
logistics, green logistics, low-carbon logistics, valuation of 
environmental costs and energy efficiency with the 
sustainable planning of transport. 
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Table 3.  List of works resulting from the systematic literature review in which improvement methodologies have been identified in transport with a focus on sustainability. Source: Prepared by the author. 

Methodology Sector Objective of the method Concepts covered Criteria used in the 
methodology Author(s) Year Country of 

origin 

Total Cost of Vehicular 
Emission (CEV) 

Urban transport 
network. 

Monetary valuation of air pollution to be used 
in feasibility analysis of transport projects. 

Valuation of environmental 
costs; transportation 

planning. 

Suppliers' data (cost of 
equipment of emission control - 

catalysts). 
Landmann et al (2007) Brazil 

Method of modal choice 
(MEM) Freight transport. 

Improve economic and environmental 
performance of road transport through 
eco-efficiency actions. 

Biofuels; Transportation 
Planning; 

Creation of hypotheses using 
modal alternatives; 

Multi-criteria analysis. 

Leal Jr. and D'Agosto 
(2012); Brazil 

Investment analysis 
(cost-benefit applied to 

transport) 

Urban passenger 
transport. 

Identify fuel options and propulsion 
technologies applicable to public transport by 
bus displaying the emission reduction potential 
of CO2 in the short-term. 

Sustainable transport, 
Valuation of environmental 
costs of low-carbon policy, 

Biofuels. 

Comparative analysis of 
operating costs, investment 

costs (biofuels and technology) 
and environmental benefits of 

CO2 reduction and energy 
efficiency. 

D'Agosto, Ribeiro and 
Souza (2013) Brazil 

External costs of transport 
paid by the society 

Urban 
transportation. Calculation of external costs. Valuation of environmental 

costs; 

Inventories (circulating fleet, 
new vehicles, vehicle 

emissions) 

Prado and Gonçalves 
(2013) Brazil 

Green - Vehicle Routing 
Problem  

(G-VRP); Pollution 
Routing Problem (PRP); 
Time dependent Vehicle 

Routing Problem 
(TDVRP) 

Urban road 
transport of 

freight, supply 
chain 

Calculation of emissions; Reduction of 
emissions of greenhouse gases; Fuel 
Reduction; Energy efficiency; Optimization. 

Green logistics; 
Low Carbon Logistics; 
Sustainable logistics. 
Sustainable transport; 

Transportation Planning. 

Routing problem in transport 
under the sustainable approach. 

Problem with queues; 

Sarkis et al (2004); Ericson 
et al (2006); 

Bektas and Laporte (2011); 
Ribeiro and Laporte 
(2012); Erdogan and 
Miller-Hooks (2012); 

Ferreira and Rosa (2015). 

USA; 
Sweden; 

UK and Canada; 
Brazil 

United Kingdom 
USA; 
Brazil 

Willingness to pay (DAP) Transport; Public 
health 

Relate the costs of health and air pollution by 
carrier in the city of São Paulo and the 
metropolitan area. Implement actions of 
pollution reduction. 

Valuation of environmental 
costs; 

Interviews; Inventories (air 
pollutants). Ortiz et al (2011) Brazil 

Comparative analysis Road transport of 
freight. 

Review and compare the results of six models 
used in practice to reduce fuel consumption 
and emissions of greenhouse gases; 

Energy efficiency; Green 
logistics; Transportation 

planning; Scripting. 

Simulation; Numerical 
comparison of field results in 4 

different scenarios: load 
variation, speed, route (slope) 

and acceleration. 

Demir; Bektas; Laporte 
(2011) 

United 
Kingdom; 

Canada 

Inventory Lifecycle (ICV) 
Urban public 

passenger 
transport. 

Analyze the results obtained from the use of 
six different fuels (alternative energy) in urban 
public transport in the city of Rio de Janeiro, 
considering the total energy consumption, 
renewable energy and net CO2 emissions. 

Sustainable transport; 
Biofuels; Alternative energy 
sources; Energy Efficiency. 

Lifecycle Analysis (ACV); 
Lifecycle Inventory (ICV). 

D'Agosto, Oliveira and 
Assumption (2014). Brazil 

Conceptual analysis: 
scenarios  

(20 and 50 years old). 

Urban passenger 
transport. 

Check the reduction of CO2 emissions from 
five actions: reducing the distance traveled by 
cars, increased non - motorized shared 
transport, increased vehicle occupancy rates, 
reducing the use of fuel, increased vehicle 
efficiency. 

Sustainable Transportation, 
Energy Efficiency, 
Transport Planning. 

Urban planning. 

Statistical data projections of 
CO2 emissions in urban 

transport; Emission inventories. 

Stanley, Hensher and 
Loader (2011); Australia 
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Methodology Sector Objective of the method Concepts covered Criteria used in the 
methodology Author(s) Year Country of 

origin 

Modal transfer Freight transport 

Demonstrate that the modal shift between road 
and rail in cross-border trade is essential to 
reducing energy consumption and emissions of 
greenhouse gases. 

Sustainable transport; 
Modal shift; Valuation of 

energy costs; 
Energy efficiency. 

Application of decomposition 
techniques and exploitation of 

scenarios; 
Increased rates policy (fuel and 

freight); 

Steenhof, Woudsma and 
Sparling (2006) Canada 

Eco-efficiency 
Management Program 

(EEMP) 

Road transport 
freight. 

Propose a road fleet operation management 
program based on the minimization of fuel 
consumption and valuation of environmental 
and economic costs. Identify eco-efficiency 
indicators of the fleet. 

Eco-efficiency, Transport 
management; Sustainable 

transport; Energy Efficiency; 
Atmospheric pollution. 

Case study applied in inland 
logistics fleet operation in 

support of Infraero's aircraft 
(airport of Rio de Janeiro). 

D'Agosto and Ribeiro 
(2004). Brazil 

Computational model of 
data envelopment analysis 

(Data Envelopment 
Analysis - DEA) Online 

Shipping freight. Present an alternative to increase the energy 
efficiency of vessels. 

Energy efficiency; 
Sustainable transport; 

Valuation of energy costs; 

Operational research through a 
data envelopment analysis 

model (comparatively 
analyzing vessels as the energy 

performance in real time). 

Ferreira, R.S and Neto, 
JCL (2015). Brazil 

Sustainable Urban 
Mobility Index (IMUS). 

Urban passenger 
transport; Urban 

mobility. 

Identify challenges and prospects for 
evaluation and improvement of sustainable 
urban mobility; Test by applying the Mobility 
Index Sustainable Urban (IMUS). 

Sustainable Transportation; 
Indicators of sustainable 

mobility; 

Comparison of results; 
Sustainable Urban Mobility 

Index (IMUS). 

Oliveira, GM; Rodrigues 
da Silva, AN (2015) Brazil 

A methodology for 
calculating CO2 

emissions from transport 
and an 

evaluation of the impact of 
European Union emission 

regulations. 

Freight transport; 
Supply chain. 

It is part of the CRSC (Carbon Regulated 
Supply Chains) Project. It is studying the 
development of a methodology for calculating 
carbon dioxide emissions from transportation, 
and a calculation tool to apply this 
methodology. 

Environmental assessment 
of CO2 emissions in 

transport; 
CO2 reduction 

in transportation of supplies. 

Methods of quantifying 
emissions in transport. 

Literature review. 
Comparative; 

Payload increase; 
Modal choice. 

Roel te Loo (2011) Netherlands 
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3. Planning Method of Sustainable
Passenger Urban Transport
(MPTS-URB)

This chapter presents the MPTS-URB developed 
method, which aims to collaborate with the planning of 
urban transport in cities, to join in the demand forecasting 
issues, capacity, network distribution and modes of 
transport, environmental energy use and pollutant 
emissions (CO2), introducing a quantitative analysis of 
these factors, as relevant to environmental sustainability in 
the planning process. For this, the concepts based on 
literature review of this research were used as the method 
of Avoided Costs, the ASIF Methodology and MCDA, as 
well as new concepts, based from the knowledge acquired, 
such as the Cost of Green Logistics (CLV). 

The CLV is here understood as the sum of the energy 
costs (fuel) and CO2 emissions of the fleet (considering all 
the sample forms of transport - transport network), 
motorized and non - motorized, and will result from the 
MPTS- URB. The method meets the choice and 
distribution of network modes, fleet characteristics 
(efficiency, fuel technology), distances (network design), 
demand study (planning and land use) and vehicle capacity. 
It was developed in four phases as follows: (1) diagnosis, 
(2) Economic Study (3) Sustainable Planning and (4) 
Critical Analysis.  

Phase 1 aims to diagnose the actual situation of the 
sample (transport network) and has thus the emission 
inventories, energy use and modal distribution, using the 
ASIF methodology (IPCC, 2006). Phase 2 seeks to bring to 
the analysis environment and network planning, other 
actors in the management environment, such as financing, 
fundraising and investment, bearing in mind that, as 
important as the strategic planning of urban mobility, is the 
economic viability and optimization of resources. It is 
intended to associate the Method of Avoided Costs with 
this phase. Phase 3 is the phase where the scenarios of the 

transmission network will be planned with a view to 
environmental sustainability (service demand with less CO2 
emissions and lower energy consumption), with the 
premise to improve outcomes diagnosed in Phase 1, 
knowing the forecast of Phase 2 investments. This phase 
will use the Multi-criteria Methodology (MCDA), for 
including the involvement of key private players to the 
sample planning process (transport network) in the 
decision making. Phase 4 is the calculation of CLV for the 
scenarios planned in the previous phase, and the critical 
analysis of these. The CLV is shown in equation [1], which 
considers the sum of the energy consumption costs (E) and 
CO2 emission costs (P) for the five modes (m) considered in 
the method as shown in Phase 1 of Figure 2. 

𝐶𝐿𝑉 = ∑ (𝐸𝑚 × 𝑒)𝑛
𝑚=1 + (𝑃𝑚 × 𝑝)    (1) 

Here: 
CLV = green logistics costs; 
m = the transport network mode or scenario ranging 

from m = 1 to m = n; 
E = energy consumed by transport mode m (m = 1.2 ...., 

n); 
P = carbon dioxide emissions (CO2 by mode of transport 

m (m = 1.2 ...., n); 
e = power conversion constant (kep / pass.km) currency 

value (R$); 
p = pollutant conversion constant (g.CO2 /pass.km) for 

currency value (R$). 

Therefore, a critical analysis of the results should be 
made, in which the green logistics cost scenarios meet the 
restrictions of the method (MPTS-URB) to meet demand, 
reducing the consumption of fossil fuels, reducing CO2 
emissions and economic viability, the scenario may be 
accepted, otherwise, the back-analysis should be made, 
turning to Phase 2 (economic Survey) and Phase 3 
(Sustainable Planning). 

Next, Figure 2 schematically shows MPTS-URB. 
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Figure 2.  Sustainable Planning Method of Urban Passenger Transportation (MPTS-URB). Prepared by the author 

4. Final Considerations
The systematic literature review made it possible to 

assume an understanding of the concepts of Green, 
Sustainable and Low Carbon Logistics. Among the authors 
surveyed, it was noted that such an understanding is not 
consensual, and can still generate divergent interpretations. 
Regarding the development of methods, measures and 
sustainable methods of transportation planning it was 
possible to identify greater activity in the field of green 

logistics for distribution of supplies through problems of 
green routing, and applied primarily motivated by business 
and industry. 

Research seeking to study other sources of fuel (biomass) 
as an alternative to reduce emissions of pollutants is more 
present in Brazil, as well as methods of Environmental 
Valuation, which were heavily studied in the country. On 
the other hand, the transport logistics with natural 
resources sustainability criteria and reduction of 
anthropogenic gases was more identified between studies 
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from Canada and the UK, especially in the logistics supply 
chain and freight transportation. 

Finally, it can be concluded that methods to improve the 
performance of transport with a view to sustainability 
should consider, in addition to economic aspects and 
demand and capacity related to energy use, the 
conservation of natural resources, reduction of pollutant 
emissions and management of greenhouse gases, since they 
appraise the environmental efficiency with the same 
intensity as the economic and social, motivating transport 
optimization jointly between them. 

As a future step and motivation to other works and 
authors, it is possible to see the application of the 
MPTS-URB method sample environment with the 
estimation of green logistics costs (CLV) for projection of 
more sustainable transport network scenarios. 
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