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Executive Summary 

The concept of green transport corridors will reflect an integrated transport concept where 
short sea shipping, inland navigation, rail and road complement each other enabling the 
choice of environmentally friendly transport. Along these corridors, industry should be 
encouraged to rely on co-modality and on advanced technology in order to accommodate 
rising traffic volumes while promoting environmental sustainability and energy efficiency. 
Projects such as SuperGreen and EWCT II have made advances in defining the “green 
corridor”. 

But the first step to advance in a greener corridor is to establish a standardized measurement 
system to identify the emissions and the sustainability of a service on the corridor. To allow 
the industry to choose among different transport services in terms of sustainability all these 
services should be environmentally measured using the same criteria. The elements to be 
considered in the sustainability measures should be specified (transport emissions, terminal 
emissions, infrastructure construction, infrastructure maintenance, etc.). These criteria are 
not defined on the TEN-T corridors structure and multiple calculation systems can be 
defined. 

To avoid this problem and to make progress towards developing of green corridor it is 
necessary to standardize the sustainability measurement system on the corridor with a set of 
suitable KPI’s and to propose some measures for the “green development” of the Lyon-
Madrid axis. As part of the European project CLYMA, an analysis of the more appropriate 
indicators to monitor the greenness of the Lyon-Madrid corridor has been developed. The 
analysis performed was based on previous projects, a wide experts’ consultation and the 
other tasks of the CLYMA project. 

KPI’s for a green corridor 

69 factors were identified to assess the actions intended to make a freight transport corridor 
green. The factors identified are operational (21), regarding environmental and climate 
impact (11), regarding economic and social impact (22), and referred to infrastructures 
renewal or construction (15). 

A set of indicators reflecting the general functioning of the corridor have been defined by 
taking into account the factors obtained and the indicators proposed by some previous 
projects. An overall of 16 indicators are proposed. A total of 9 indicators were previously 
proposed by SuperGreen project, 2 by EWTC II (2012) project and 5 are first proposed.  

Full set of indicators proposed 

Block Indicator 

Operations 

Direct costs of transport 

Frequency of service 

Safety measures 

Security measures 
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Proportion of co-modal transport 

Quality of service in intermodal transport 

Reliability of service 

Transport time 

Environment and 
climate impact 

Alternative fuels filling stations 

CO2 emissions 

Engine standards 

SOx emissions 

Economic and 
social impact 

Activity of the areas served 

Impact on physical environment 

Total goods volumes 

Use of capacity 

Actions for a green development of the Lyon-Madrid axis 

Possible actions to foster the greenness have been categorized and priorities have been 
proposed. The possible actions to foster the greenness of the corridor have been identified 
and categorized by taken into account: (1) the opinions and information obtained in the 
experts’ consultation; (2) second interviews with some of the consulted experts, representing 
some of the stakeholders involved; (3) an analysis of the presentations and debates 
developed on the Stakeholders Summits of the CLYMA project; and (4) the results of other 
tasks of the project CLYMA. 

The actions identified are presented in the following table. 

Actions to foster the greenness of the corridor 

Block Actions 

Functioning of 
the corridor 

Actions on road traffic, as time restrictions, speed and rules 
for Heavy Goods Vehicles (HGV). 

Harmonization of regulations. 

Improve the management, interoperability and frequency of 
rail transport and the throughput of rail terminals. 

Promote good practices as eco-driving and using 
implementing planning systems. 

Separation of passenger and goods when possible or 
prioritization of goods in the rail traffic. 

New 
technologies 

Harmonization of ICT.  

Promotion of Intelligent Transportation Systems. 
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Physical 
infrastructure 

Alternative fuels supplying. 

Electricity supplying for trucks and vessels in ports and trucks 
in parking areas. 

In relation to railway, electrification, extension of European 
gauge and harmonization of electric and signalling systems. 

Investments on inland waterway, maritime ports, rail, road or 
transhipment ports. 

Political 
measures 

Actions to facilitate the participation of the inhabitants of the 
areas affected on the planning and management of the 
corridor. 

Actions to promote the existence of a competitive market 
altogether with collaboration in the corridor. 

Define a roadmap for the corridor. 

Facilitate and encourage short sea shipping and inland 
waterway in the corridor. 

Sustainability 
awareness 

Analysis of the carbon footprint of the corridor. 

Facilitate comparison of freight alternatives in the corridor 
regarding pollution. 

Posting the pollution information of each carrier. 

Whole transport 
system 

Actions referred to security and safety, as education, norms 
that are more rigid and investments. 

Actions referred to the global planning of freight transport. 

Actions related to the assessment of social, economic and 
environmental aspects of the new projects. 

Implementation of CO2 labels. 

Tax policies to promote sustainable behaviours. 

Update regulations to allow greater train capacity by acting 
on load; speed; distance between trains, vehicle 
configuration; and train length.  

 

Priorities are recommended as a result of the information and opinions obtained in the two 
rounds of experts’ consultation and the other information available, as follows: 

 Encourage initiatives aiming to facilitate and promote co-modal and sustainable 
transport, even if the actions have a limited scope  
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 Resolve outstanding issues of harmonization, frequency and reliability of alternative 
modes and create a habit of using these means, before considering new 
infrastructure.  

 A more intensive use of the information and communications technologies and data 
processing, to improve economic and environmental efficiency. 

 Improved planning processes, ensuring that all the interests involved are taken into 
account and that the necessary social consensus is obtained, while a reliable 
temporary plan facilitate decision making by different agents involved . 

Greening the corridor work plan 

A guide on how to fulfil green requirements and characteristics in the future corridor 
development plans is provided. More specifically several recommendations are proposed for 
the future Mediterranean corridor development plan which must be aligned with the EU’s 
“green objectives”. 

Based on a literature review on manuals and guides about planning and development of 
green corridors, plans and green corridor projects, especially European projects on green 
corridor, and the regulation of the European Commission, a conceptual framework is 
proposed in order to incorporate the green perspective, and to address the question of how 
do we plan, develop and manage a green freight corridor.  

The framework describes the key steps that are part of a freight corridor planning and 
development plan. All of these steps affects sustainability and are used to integrate green 
considerations. They are presented below each of these: 

1. Stakeholder identification and initial outreach 

2. Establish vision, goals and objectives 

3. Define performance criteria and data needs 

4. Analysis. Identification of current and future problems, deficiencies and needs 

5. Development and evaluation of alternatives, improvement strategies and projects 

6. Development of an investment and financial analysis 

7. Project development 

8. Design of governance and management model 

9. System monitoring 

Moreover it is proposed a set of recommendations on how to incorporate environmental 
and sustainability concerns into each of the phases of the freight corridor development and 
operation.  

Finally we analyzed the “Mediterranean Core Network Corridor Study. Final report” dated in 
December 2014 aiming to suggest how the document can be improved in order to assure a 
“green” development for the axis Lyon-Madrid. 
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Conceptual framework to address green concerns and sustainability 

Stakeholder
identification and 
Initial Outreach

Define Vision, 
Goals and 
Objectives

Analysis of the current and future
situation of the axis Madrid-Lyon:
• Demand
• Supply
• Infrastructures and services

Identification of current
problems and deficiencies of 
the axis Madrid-Lyon. 

Development and evalution
of Alternatives, 
improvement strategies and 
projects

Elaboration of an intermodal 
development plan for the
axis Madrid-Lyon:

Development of an
investment and 
financial analysis
on the axis Madrid-
Lyon

Design of a 
Management 
/governance Model
for:
• the axis Madrid-

Lyon
• the

Mediterranean
Corridor

• (each) Node

Define performance 
criteria/measures
KpI measurements
Data needs

System monitoring

Project 
developement
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1. Introduction 

The first step to advance towards a greener corridor is to establish a standardized 
measurement system to identify the emissions and sustainability of a service on the corridor. 
In order to let industry choose among different transport services in terms of sustainability, 
services should be environmentally measured using the same criteria on transport emissions, 
terminal emissions, infrastructure construction, infrastructure maintenance, among other 
elements. These criteria are not defined in the TEN-T corridor structure and multiple 
calculation systems could be applied. To avoid this problem and to advance in green corridor 
development, it is necessary to standardize the corridor sustainability measurement system. 

Unambiguous definitions of the concepts of "green corridor", "green objective" and "green 
corridor development" are necessary to make progress on corridor development in 
accordance with EU environmental requirements. The concept of “green corridor” is deeply 
analyzed in the EWTC II and SuperGreen projects whereas the concepts of “green objective” 
and “green corridor development” have never been examined. The concept of green 
transport corridors must reflect an integrated transport concept where short sea shipping, 
inland navigation, rail and road complement each other to enable the choice of 
environmentally friendly transport. Along these corridors industry should be encouraged to 
rely on co-modality and on advanced technology in order to accommodate rising traffic 
volumes while promoting environmental sustainability and energy efficiency. Projects such as 
SuperGreen and EWCT II, which have refined the definition of “green corridor”, will be taken 
into account in this work. 

In order to determine appropriate indicators for a green freight transport corridor, it is 
necessary to pre-establish the most relevant assessment factors of actions towards a green 
freight transport corridor. Relevance is here critical as the concept of key indicators and their 
future use require that a limited number of really significant indicators are adopted. To 
facilitate the comparison with data of other corridors, the indicators should be, when 
possible, the same as those proposed by previous studies. Finally, the indicators must be 
adapted to the circumstances of the Lyon-Madrid area. To define a useful set of indicators, 
the availability of data must be permanently borne in mind. 

  



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 11 

 

 

2. Definition of the concept of green corridor (GC) 

The concept of “transport corridor” lacks a precise definition. It has both a physical and 
functional dimension. In terms of physical components, a corridor is composed of one or 
more routes that connect centers of economic activity. Physical aspects include  (Arnold 
2005): 

 Routes, which connect centers of economic activity, have common transfer points 
and are connected to the same end points 

 Links, over which the transport services travel 

 Nodes, which interconnect the transport services 

 Gateways, which are origin and end points that allow traffic with sources or 
destinations outside the corridor and its immediate hinterland to enter or exit the 
corridor 

A more operational approach has been adopted by the United States Department of 
Transportation. Corridor is defined as “a combination of discrete, adjacent surface 
transportation networks (e.g., freeway, arterial, rail networks) that link the same major 
origins and destinations” (Reiss et al. 2006). 

From an economic perspective, the function of a corridor is to promote both internal and 
external trade by providing more efficient and effective transport and logistics services. The 
primary reason for designating these routes as part of a corridor is to focus attention on 
improving not only the routes but also the quality of the transport and other logistics 
services in the corridor. The quality of a transport corridor is measured in terms of the transit 
time and cost for shipment of goods along the corridor, the reliability of the services in terms 
of transit time, and the flexibility provided in terms of diversity of services offered on 
multimodal routes. 

A transport corridor is then not only a route or a set of routes, but also a group of means of 
transport covering these routes. The corridor offers transport services that follow totally or 
partially their routes. 

While it is important to separate the concepts of economic corridors and transport corridors, 
the fact is that most transport corridors are developed to support regional economic growth 
as well as regional integration. They provide transport and other logistics services that 
promote trade among the cities and countries along the corridor. 

Foreign trade corridors are used to transport the imports and exports of a country. As such, 
they have an endpoint at either a border crossing or international gateway. The corridors are 
determined by a combination of the market and the location that determines where 
production of exports and consumption of imports are concentrated, as well as by national 
legislation that stipulates the locations through which foreign trade may enter and exit the 
country. Transit trade corridors are employed to transport the cargo of other countries. They 
are bounded by a border crossing at one end and an international gateway or border 
crossing at the other. While these routes are determined by national legislation, the 
legislation governing movement of transit goods is often coordinated with adjoining 
countries through bilateral agreements or, in a few cases, regional agreements. These 
agreements stipulate the procedures to be followed at the end points. International 
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transport corridors may serve the foreign trade of a single country or several adjoining 
countries. They are composed of national corridors, which also serve domestic traffic. As a 
result, there are often competing functions for the routes that make up an international 
corridor, conflicting objectives for the development of these routes, multiple jurisdictions 
responsible for maintaining these routes and different sources of funding for their 
development and maintenance. It becomes, therefore, important to distinguish between the 
role of corridors in serving domestic, foreign and transit traffic.  

A domestic trade corridor is a designated route within the national transport network that is 
used to distribute goods within the country. It includes links and nodes for the various 
modes as well as nodes that connect different modes and different service areas, e.g. intra-
urban and inter-urban transport. These corridors usually cross over provincial borders and 
are established through national legislation.  

A foreign trade corridor is used to transport the imports and exports of countries. As such, it 
has an end point at either a border crossing or international gateway. The corridor is 
determined by a combination of the market location that determines where production and 
consumption centers are concentrated and by national legislation that stipulates the 
locations through which foreign trade may enter and exit the country.  

A transit trade corridor is used to transport the cargo of other countries. It is bounded by a 
border crossing at one end and an international gateway or border crossing at the other. 
While this route is determined by national legislation, this legislation governing movement of 
transit goods is often coordinated with adjoining countries through bilateral agreements or, 
in a few cases, regional agreements. 

The three types of corridor, domestic, foreign and transit have different roles and require 
different management approaches. There are synergies since all foreign corridors are also 
domestic corridors and transit corridors also act as foreign corridors. Successful management 
of domestic corridors provides the basis for the development of trade corridors. Successful 
management of border crossings and international gateways for trade corridors provides the 
basis for the development of transit corridors. The basic management goals are to promote 
the use of corridors, provide sufficient capacity to meet demand, and improve connectivity 
between modes and between transport logistics services. However, these corridors have 
different objectives and management requirements. Furthermore, there are differences in 
the jurisdictions responsible and the enabling legislation and regulations (Arnold 2005). 

Public responsibility for the development of domestic corridors is usually limited to 
construction and maintenance of infrastructures and enforcement of regulations regarding 
safe operation of transport vehicles. Responsible agencies will be national, provincial or 
some combination of the two. One of the difficulties in developing an efficient corridor is to 
eliminate the difference in throughput for links and their connecting nodes. Another is to 
minimize the conflict between passenger and freight transport. Cities have played an 
increasing role in the development and operation of corridors by not only specifying the 
points of access to the city but also by restricting the hours during which trucks are allowed 
into the city.  

Management goals of foreign corridors are similar to those of domestic corridors, but also 
include ensuring border security and enforcing trade agreements. Management difficulties 
are greater due to border crossings and gateways, which can lead to monopolistic behavior 
and conflict between trade facilitation and security. Moreover, while conflict between freight 
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and passenger traffic is not particularly high, the problems of illegal immigration can reduce 
overall efficiency. In the case of land border crossings, remoteness from headquarters makes 
it difficult to supervise personnel and enforce standard procedures. 

The benefits and impacts transport corridors bring to a national economy are greater than 
those of mere transport infrastructure. Transport infrastructure deals with basic connections 
between regions and cities, and contributes to trade and the development of social side 
effects like increase in employment, access to education and healthcare, etc. Transport 
corridors go one step further: They refine transport and logistics services and make trading 
far more competitive as it is by definition aims to linking provinces countries and regions.  

Green corridor definition 

The concept of green freight transport corridor as used in this work has its origin in the 
European Commission “Freight Transport Logistics Action Plan” (European Commission 
2007): 

“The concept of transport corridors is marked by a concentration of freight traffic 
between major hubs and by relatively long distances of transport. Along these corridors 
industry will be encouraged to rely on co-modality and on advanced technology in order 
to accommodate rising traffic volumes while promoting environmental sustainability and 
energy efficiency. Green transport corridors will reflect an integrated transport concept 
where short sea shipping, rail, inland waterways and road complement each other to 
enable the choice of environmentally friendly transport. They will be equipped with 
adequate transhipment facilities at strategic locations (such as seaports, inland ports, 
marshalling yards and other relevant logistics terminals and installations) and with 
supply points initially for biofuels and, later, for other forms of green propulsion. Green 
corridors could be used to experiment with environmentally-friendly, innovative 
transport units, and with advanced ITS applications.” 

According to this plan, it will be encouraged that “the corridors rely on co-modality and on 
advanced technology in order to accommodate rising traffic volumes while promoting 
environmental sustainability and energy efficiency”. Green transport corridors will 

 Reflect an integrated transport concept where short sea shipping, rail, inland 
waterways and road complement each other to enable the choice of environmentally 
friendly transport; 

 Be equipped with adequate transhipment facilities at strategic locations (such as 
seaports, inland ports, marshalling yards and other relevant logistics terminals and 
installations);  

 Include supply points initially for biofuels and, later, for other forms of green 
propulsion; 

 Be used to experiment with environmentally-friendly, innovative transport units, and 
with advanced ITS applications; 

 Offer fair and non-discriminatory access to corridors and transhipment facilities for 
operators and customers. 
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Other documents summarize or gloss the precedent paragraph. This way, in EWTCII (2012) it 
is said that 

 “GREEN CORRIDORS is about the development of sustainable, efficient and green 
transport solutions” (p. 9); 

 “EACH GREEN CORRIDOR is defined by a basis of measurable key performance 
indicators, KPIs” (p. 11); 

 “A green corridor is only green if it’s better than the European average and shows 
continuous improvements on the KPIs over time” (p. 11). 

 “Characteristics of a green corridor include 

 Sustainable logistics solutions with documented reductions of environmental 
and climate impact, high safety, high quality and strong efficiency; 

 The social dimension […] Documented reductions of environmental and climate 
nuisance are very important, as this is how the specific ‘greening’ of a transport 
service is measured. The emissions from transport protection of environmentally 
sensitive areas should be addressed (p12); 

 Integrated logistics concepts with optimal utilization of all transport modes, the 
so called co-modality; 

 Harmonized regulations with openness for all actors; 

 A concentration of national and international freight traffic on relatively long 
transport routes; 

 Efficient and strategically located transhipment points, as well as an adapted, 
supportive infrastructure; 

 A platform for development and demonstration of innovative logistics solutions, 
including information systems, collaborative models and technology; 

 Tools for planning, measuring and evaluation of transports (p. 13).”  

In GreCOR (2013): 

In order to be able to identify suitable measures, it is important to keep in mind the above 
mentioned characteristics of green corridors proposed by the EU Commission and mentioned 
previously:  

 Relatively long distance transports; 

 Concentration of freight flows along the corridor; 

 Co-modal transports; 

 Platform for innovation/advanced technology; 

 Focus on environmental sustainability/energy efficiency; 

 Availability of transhipment facilities at strategic locations. 

Since the definition of green corridors by the EU Commission, a number of efforts have been 
made to further develop this concept. One such attempt is made in the Macroregional 
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Transport Action Plan (2012 edition), which was developed as part of the TransBaltic project. 
It is proposed that green corridors 

“… must be attractive for the shippers and show reliability, reduced congestion and 
low operational costs.” 

“Green and efficient multimodal corridors are expected to provide better operational 
conditions than in the ‘conventional’ transport network, based primarily on road 
connections and with no intermodal facilities available.” 

“Green and efficient multimodal corridors shall contain a governance structure to 
coordinate actions aimed at improvement of infrastructure, services, policies and 
regulations. It should gather corridor-related public and private stakeholders, 
including: shippers, infrastructure providers, transport service providers, public policy-
makers and financing institutions. Such a structure is instrumental in combating hard 
(e.g. infrastructure) and soft obstacles (e.g. regulations and administrative practices) 
hindering the efficient flow along the corridor, including incompatible rules and 
regulations, to result in reduced transit times and costs and mitigated environmental 
and social impacts.” 

Thus, in addition to the characteristics of green corridors introduced by the EU Commission, 
the TransBaltic action plan emphasizes that green freight transport corridors 

 Need to be attractive to transport buyers and provide better operational conditions 
than “normal” freight transports; 

 Necessitate the development of “soft issues”, like rules and regulations, in addition to 
overcoming “hard obstacles”, e.g. infrastructure; 

 Require a government structure to coordinate all parts of the corridor and push for 
the development of the corridor”. 

The Swedish Logistics Forum obtained a consensus on a definition of green corridor and its 
characteristics (Psaraftis and Panagakos 2012). It was stated that “Green Corridors are aimed 
at reducing environmental and climate impact while increasing safety and efficiency”. A 
green freight transport corridor will involve 

 Sustainable logistics solutions with documented reductions of environmental and 
climate impact, high safety, high quality and strong efficiency; 

 Integrated logistics concepts with optimal utilization of all transport modes, the so 
called co-modality; 

 Harmonized regulations with openness for all actors; 

 A concentration of national and international freight traffic on relatively long 
transport routes; 

 Efficient and strategically placed transhipment points, as well as an adapted, 
supportive infrastructure; 

 Platform for development and demonstration of innovative logistics solutions, 
including information systems, collaborative models and technology. 
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As Psarafitis and Panagakos (2010) said, “it is apparent that an explicit and workable 
definition of the term is still required”. Demir et al. (2014) and López (2014) also declare the 
need of such definition: 

“Today, the definition of green corridor remains controversial despite having been 
accepted by numerous expert forums, such as the Swedish Logistics Forum. Indeed, in 
a later review, the European Commission issued a web communiqué, posterior to 
2007 Action Plan, with actions to take and where upcoming projects were called for 
creating a more precise definition with a horizon established in 2008, including 
optimisation of energy and emissions, minimizing environmental impacts, reliability, 
limited congestion and low operating and administrative costs.” (López, 2014) 

According to López (2014), we propose the following definition for green corridor: 

“A Green Corridor is ‘a way that contains lines of intermodal and sustainable transport, 
designed by means of solutions which have the aim to continuously optimize the 
environmental impact, increase safety and efficiency and minimize operating and 
administrative costs.'” 

As far as the “green” concept is related to that of “sustainability”1, the considerations about 
the sustainability of large public investment projects in Haavalsen et al. (2014) are relevant. 
There: 

 The OCDE’s definition of sustainability is included: 

“The continuation of benefits from a development intervention after major 
development assistance has been completed. The probability of continued 
long-term benefits. The resilience to risk of the net benefit flows over 
time.” 

 The three dimensions or pillars of sustainability are remembered (environmental, 
social and economic). 

 The need “to acknowledge the difference between doing the projects more 
sustainable and choosing the more sustainable projects” is indicated. 

 The authors express the opinion, contrary to Marshall and Toffel (2005), that the 
problem with the concept of sustainability is not about being excessively large, but 
lies on a “lack of sorting them [the elements] according to whether they concern an 
operational level, a tactical level or a strategic level.” They quote a comment by Clift 
(2003): “It is of little interest to you that your killer uses ‘environmentally friendly’ 
lead-free bullets.” 

                                              

1
 “The ability to meet the needs of the present without compromising the ability of future generations to meet 

their own needs”, in the usually known as Bruntland Report: World Commission on Environment and Development 
(1987) Our common future. Oxford University Press. 
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3. Definition of KPIs to achieve a “green corridor development” of 

the Lyon-Madrid axis 

This section defines key indicators to assess the green development of the Lyon-Madrid 
freight transport corridor. 

Several projects on European green freight transport corridors have been developed. Some 
propose a set of indicators, notably the  SuperGreen project (Psaraftis and Panagakos, 2012; 
SuperGreen, 2013; Fozza, 2013) and the East West Transport Corridor II (EWTC II) project, as 
referenced by EWTC II (2012). The key indicators and measures proposed in the SuperGreen 
project are included in Table 3.1 and the performance and indicator areas proposed by 
EWTC II are presented in Table 3.2 with some clarifying notes. 

Table 3.1. Key indicators and measures proposed by SuperGreen (SuperGreen, 2013) 

Key indicators Measure 

Out-of-pocket costs Measured in €/tonne-km, excluding VAT 

Transport time 
Measured in hours (or average speed, 
measured in km/h, depending on the 
application) 

Reliability of service (in 
terms of timely 
deliveries) 

Measured in percentage of consignments 
delivered within a pre-defined acceptable 
time window 

Frequency of service Measured in number of services per year 

CO2 emissions Measured in g/tonne-km 

SOx emissions Measured in g/tonne-km 

              

Table 3.2. Indicators proposed by EWTC II. Source: EWTC II, 2012 

Performance areas Indicator areas 

Economic efficiency 
and service quality 
performance 

Total goods volumes 

On time delivery 

Corridor ability and capacity 
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Environmental 
efficiency 

Total energy used 

Greenhouse gases, CO2e 

Engine standards1 

ISO 9001 dangerous goods 

Alternative fuel filling stations 

Social efficiency 

ISO 310002 

ISO 390003 

Safe parking 

Common safety rating systems 

Fenced terminal 

1
 Referred to the accomplishment of the Engine standards on pollutants established by the 

European Union (European Union, 1998) 

2
 ISO 3100 is referred to risk management (ISO, 2014a) 

3
 ISO 39001:2012 is referred to road traffic safety (RTS) management systems (ISO, 2014b) 

 

The determination of appropriate indicators for a green freight transport corridor requires 
the previous establishment of the most relevant assessment factors of actions towards a 
green freight transport corridor. Relevance is here critical as the concept of key indicators 
and their future use require a limited number of really significant indicators. To facilitate the 
comparison with data of other corridors, the indicators should be, when possible, the same 
as those proposed by previous studies. Finally, the indicators must be adapted to the 
circumstances of the Lyon-Madrid area.  

Taking into account all these elements, the objective of this analysis is to determine key 
indicators that reflect the most relevant factors for the corridor according to the 
characteristics of the Lyon-Madrid corridor. Indicators used in previous projects will be 
prioritized when they are considered to be useful for this corridor. The indicators will be used 
to assess actions towards a green corridor. 

3.1. Methodology 
A study about sustainability policies is complex in nature. The topic under analysis involves 
several sub-objectives and stakeholders. Shippers, infrastructure operators, transport and 
logistic companies, public administration and environmental agencies have diverse and often 
contradictory interests and concerns. In such a multifaceted and complex area, a qualitative 
approach is necessary to capture all aspects. A consultation with experts from stakeholders, 
academia and consultancy firms was the approach selected for this work.  

The choice of the most appropriate methodology depends on the characteristics of the 
consultation. The Delphi method is the most well-known expert consultation formal method. 
The rationale behind the Delphi survey is to address and overcome the disadvantages of 
traditional forms of ‘consultation by committee’, particularly those related to group 
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dynamics. This method is recommended when the questions are simple (a program with a 
few objectives of a technical nature) or when a quantitative estimate of potential impacts of 
an isolated intervention must be calculated (European Commission, 2012).  

The analysis at hand is both concrete and qualitative. As it involves different areas of 
knowledge and different positions in the industry, the independent expression of all views 
must be guaranteed. The expert consultation method has been reported to be particularly 
useful is when the heterogeneity of the participants must be preserved to assure validity of 
the results (Linstone and Turoff, 2002, p. 4).  

In policy decisions, an expert consultation method, like the so-called Policy Delphi method, 
enables an informed group to present all the options and supporting evidence for 
consideration, rather than taking decisions for itself. The Policy Delphi seeks to generate 
opposing views on potential resolutions of a major policy issue. Delphi is, in this case, a tool 
for the analysis of policy issues and not a mechanism for making decisions (Linstone and 
Turoff, 2002, p. 80). Generating consensus is not the prime objective. In fact, the structure 
of the communication process as well as the choice of the respondent group make 
consensus very unlikely (Turoff, 1975).  

The Policy Delphi method has previously been used to establish appropriate indicators when 
consensus cannot be reasonably reached (Miller, 2001). A particular application of the 
method has been called “Disaggregative Policy Delphi” (Tapio, 2003). The expression refers 
expressly to the fact that the objective is not to reach consensus but to reflect divergent and 
contradictory views and interests.  

The methodology applied here is based on variations of the Delphi method. Expert 
consultation methods usually include several rounds of consultation. Since consensus is not 
sought,  it is unnecessary to hold several rounds of consultation and information can be 
obtained in single and deep individual interviews. On the other hand, when the objective is 
consensus, three or more rounds are held to move towards convergence of views. 

Considering the characteristics of the present case, the following expert consultation was 
designed: 

1) A total of 20 experts contribute to the survey –finally 21 experts were questioned. The 
experts belong to different stakeholder groups, such as shippers, infrastructure 
operators, transport and logistics companies, public administration and environmental 
agencies or to academia and consultancy firms specialized in the involved areas.  

2) In-depth interviews with the following characteristics were given: 

 Face to face, semi-structured interviews are conducted with all participants. 
Conversations take place in person or, when this is not possible, by video conference. 
Details of the reasons behind their views and statements are asked to the experts, 
when necessary.  
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 An initial presentation about the concept of green freight transport corridor, the 
CLYMA project and the structure of the interview is given to all participants. The 
objective is to ensure the understanding of topics and views and to unify participants’ 
information about the project. 

3) The interviews are mainly devoted to identifying the main assessment factors of actions 
towards a green freight transport corridor. A list of factors to use as a starting point is 
defined. Answers are not limited to this list, which is divided into blocks. The experts are 
asked to indicate the main factors in each block and to order them by importance 
according to their opinion. 

4) A report with the obtained conclusions is sent to the experts to obtain their 
considerations and reactions. As the objective is not to reach consensus, further rounds 
of consultation are dismissed. 

The results of this analysis will be compiled into a list of relevant factors for the green 
character of the Lyon-Madrid corridor. These factors will later be used to define appropriate 
indicators which reflect them and are useful for corridor development. 

3.2. Preparation of interviews 
As the interviews are semi-structured, a questionnaire and other necessary material had to 
be prepared. First a list of assessment factors of actions intended to make a freight transport 
corridor was drawn. Factors were divided into blocks to facilitate analysis of these actions. 
The list was based on the initial list of indicators used by the SuperGreen project, which is 
presented in Table 3.3. As indicated before, this list is different from the one in Table 3.1. 

Table 3.3. SuperGreen, initial set of indicators (Psaraftis and Panagakos 2012) 

Area Indicator Measure 

Efficiency 
Absolute cost €/tonne 

Relative cost €/tonne-km 

Quality 

Transport time Hours 

Reliability (time 
precision) 

% of shipments delivered within 
acceptable time window 

Frequency of service Number per year 

ICT applications 
- cargo tracking 
- other ICT services 

Graded scale (l-5) 

Cargo security 
Number of incidents per total 
number of shipments 

Cargo safety Number of incidents per total 



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 21 

 

 

number of shipments 

Environmental 
sustainability 
(well-to-wheel 
approach) 

CO2-eq g/tonne-km 

SOx g/l000 tonne-km 

NOx g/l000 tonne-km 

PMl0 g/l000 tonne-km 

Infrastructural 
sufficiency 

Congestion Average delay (h) / tonne-km 

Bottlenecks 
- geography 
- capacity of 
infrastructure 
- condition of 
infrastructure 
- administration 

Graded scale (l-5) 

Social issues 

Corridor land use 
- urban areas 
- sensitive areas 

% of buffer zone (shaped by a 
radius of 20 km around the median 
line of the corridor) 

Traffic safety 
Fatalities & serious injuries per year 
and per million tonne-km 

Noise 
% of corridor length above 50/55 
dB 

 

These 17 indicators were initially divided into four blocks: Operational, Environmental, 
Economic impact and Social impact. Several preliminary interviews were conducted to test 
the procedure, but were not considered for the study and were only used to improve the 
questionnaire and the procedure, resulting in the following changes: 

 An initial question was added: “What is your opinion on the concept of green 
corridor concept adopted by the European Commission?” By knowing the position of 
the interviewees, their answers can be put in context. 

 Factors regarding “Fragmentation of the territory” and “Social acceptance” were 
included. 

 The blocks corresponding to economic and social impact were unified and an 
“Infrastructure renewal or construction” block was included. It was considered that 
this item deserved a separate discussion during the interviews. 

 The experts are also asked about factors relevant in the long term. 

The 24 factors proposed as a starting point in the interview are presented in Table 3.4. 
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Table 3.4. Questionnaire: Factors proposed as a starting point 

Block Proposed factors 

Operational 

Average speed 
Bottlenecks 
Difficulties caused by atmospheric problems 
Frequency of scheduled services 
Global reliability (risk of delays due to problems in the 
corridor) 
Need of ICT services 

Environmental 
and climate 
impact 

CO2-eq emissions 
NOx emissions 
PM10 emissions 
SOx emissions 
Noise 
Supply of alternative fuels 
Transportation of dangerous goods safety 

Economic and 
social impact 

Accidents 
Transportation cost 
Criminal incidents 
Total transport volume (relevance of the corridor) 

Infrastructure 
renewal or 
construction 

Areas of ecological value affected  
Construction cost 
Fragmentation of the territory  
Induced economic activity  
Maintenance cost 
Social acceptance  
Urban areas affected 

 

The structure of the interviews is as follows: 

 Presentation of the project - about 10 minutes.  

 Question about the overall assessment of the corridors policy ─about 5 minutes.  

 Selection, proposal and ordering of assessment factors of actions towards a green 
freight transport corridor in different areas ─about 30 minutes. 

Software to present the list of factors proposed as a starting point and the experts’ answers 
was used. Factors considered important by the experts are highlighted in green and ordered 
while factors relevant in the long term are highlighted in yellow. The list of factors and an 
example of list of factors after the expert’s answers are given in Illustration 3.1 and 
Illustration 3.2, respectively. As can be seen, in this case the expert included two new 
factors, “Ecological tax” and “Cost of not developing the infrastructure”. 
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Illustration 3.1. List of factors proposed as a starting point 

 

Illustration 3.2. Example of list of factors after the expert’s answers 

 

3.3. Development of the consultation  
As said above, the selected set of experts belonged to stakeholder groups, i.e. shippers, 
infrastructure operators, workers in transport and logistics companies, the public 
administration or environmental agencies. The list also includes academics and consultants 
specialized in the involved knowledge areas.  

Now follows a list of some of the  interviewees:  

Chema Gil (CREDA) 

Guillem Sanz Marzà (Bebitus) 

Valerie Cormier (Eurosud Transport) 

José P. García Sabater (Universidad Politécnica de Valencia) 

Maria Isabel Cano (ALG Consulting) 

Eloi Vela Mateo (Maersk) 
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Enrique Boigues (AECOC, Asociación de empresas de Gran Consumo) 

Josep Ma. Fortuny (Conselleria Territori i Mediambient. Generalitat de 
Catalunya) 

Susana Castella (Accenture) 

Francesc Xavier Corrons (Iberpotash) 

Joan Jané Marcet (HP) 

Nicola Tollin (University of Bradford) 

Mateu Turró Calvet (Universitat Politècnica de Catalunya) 

Laurent Walle (TL & Associés) 

Fernando Calvo López-Guerrero (Ministerio de Fomento)  

Yannick Tondut (Ville de Montpellier)  

Pere Padrosa (Conselleria Territori i Mediambient. Generalitat de Catalunya) 

Francesc López Hernández (ACCIONA) 

Christine Buisson (IFSTTAR, Institut Français des Sciences et Technologies des 
Transports, de l’Aménagement et des Réseaux) 

Lionel Bessard (Aéroports de Lyon)  

Bruno Levilly (DIR Centre-Est - Pôle Équipements et Systèmes) 

The interviews took place from April to August 2014.  

3.4. Results 
After giving their opinion about the concept of green corridor adopted by the European 
Commission, the participants were asked to select and order the factors proposed as a 
starting point and then to propose new ones. In besides, more detailed opinions were 
gathered. The factors proposed as a starting point can be analyzed easily whereas those 
proposed by the experts cannot. The latter are sometimes the same as the former, even 
expressed differently. In other cases, the same or similar new factors are proposed by 
different experts, but are defined with different words. Sometimes the factors proposed are 
not placed in the most appropriate block. It is important to note that the experts’ details and 
opinions are qualitative and must therefore be taken into account. 

The results of the survey are analyzed considering all the circumstances. First, a review of the 
answers to the initial question is presented. Next, the answers regarding the relevant factors 
for the different blocks are explained. The opinions about the factors proposed as a starting 
point are expressed quantitatively. The number of times that each factor was selected as first 
priority, as important and as relevant in the long term is shown (Table 3.5, Table 3.7, Table 
3.9 and Table 3.11). The position in the ordering of factors different from the first place is 
taken into account, even not shown in these tables to simplify data. The factors proposed by 
the experts for each block are also shown in detail (Table 3.6, Table 3.8, Table 3.10 and 
Table 3.12). The factors are shown as expressed by the experts. The tables include notes 
about the calling of the same factor by a different name and the number of times that each 
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factor is mentioned. The experts’ most important comments are summarized in the text. 
With these results, a list of relevant factors for the following analyses is drawn for each block 
and shown in Table 3.13. 

3.4.1.  Answers to the initial question 

All the experts agree on the basic objectives of green freight transport corridors. The 
development of better European transport networks, concentration of traffic in a set of 
corridors and promotion of sustainability are considered positive by them. Other aspects are, 
as expected, more controversial. Many experts think that the extension of co-modality is still 
an objective difficult to attain. According to them, rail freight transport offers limited 
possibilities and it does not seem reasonable to expect that this situation will be overcome in 
the next future. They think that a profound transformation of the rail services would be 
necessary. 

Regarding the promotion of co-modality and, in particular, rail freight transport, a variety of 
opinions were gathered. Some interviewees agree in that co-modality is positive for 
sustainability, and so they are in favour of promoting it. On the other hand, others state 
that, under certain circumstances, the use of rail is not more sustainable than other options, 
particularly when the use of a rail line or the occupation of a train is low. They also say that 
the investment necessary to promote rail transport is huge and often does not pay off in 
terms of increased sustainability. Finally, they propose an analysis based on data of intended 
policies, together with constant monitoring of results. It is possible to deduce that this need 
of analysis and monitoring of corridor performance is an acceptable concept for all the 
experts. 

3.4.2. Operational factors 

The experts’ assessment of the operational factors proposed as a starting point is shown in 
Table 3.5. Global reliability was considered by far the most important factor. The experts 
from companies that use transport services insist that punctuality is critical. Co-modal 
transport can be considered by companies only when a reliable and frequent service is 
provided. High speed trains, for example, can compete with air freight transportation by 
offering high reliability.  

Several experts consider that difficulties about co-modality and, in particular, the use of rail 
services, are mostly organizational. Both technical and regulatory aspects make it difficult to 
use rail, especially in international transport.  

In besides, the experts consider that bottlenecks are important but are, in fact, one of the 
aspects of reliability. For this reason, bottlenecks are not included in the list of selected 
factors. Average speed and frequency are also regarded as relevant. ICT services are 
considered important to obtain relevant information like current position of cargo or traffic 
situation to better plan stops or use alternative routes. Weather-related problems are not 
generally seen as critical for the Lyon-Madrid corridor.  
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The experts proposed a total of fifteen other different operational factors, as shown in Table 
3.6. Six of them are equivalent to others of the same or other blocks. Factors B1E3, 
standardization of regulations, and B1E4, easiness of modal interchange, were mentioned 
more than once. In addition, both were reported as critical. Indeed, co-modal cargo 
transport in the corridor is limited by transhipment difficulties and, when it is transnational, 
by differences between Spanish and French regulations. Finally, the factors selected in this 
block are B1P1, B1P4, B1P5, B1P6, B1E3 and B1E4. 

Table 3.5. Experts on factors proposed as a starting point: Block 1, Operational factors 

Factor 
code 

 
First 

priority 
Important 

Long term 
relevant 

B1P1 Average speed 0 15 0 

B1P2 Bottlenecks 4 14 1 

B1P3 Weather-related problems 0 2 3 

B1P4 Frequency of scheduled 
services 

2 13 0 

B1P5 Global reliability (risk of 
delays due to problems in 
the corridor) 

12 17 0 

B1P6 Need of ICT services 0 9 6 

Table 3.6. Factors proposed by the experts: Block 1, Operational factors 

Factor 
code 

Factor Notes 
Times 

proposed1 

B1E1 Charge level (% load)  Part of B3E7  

B1E2 Distances from origin of freight to 
railroad access points 

Part of B1E4  

B1E3 Standardization of regulations  2 

B1E4 Easiness of modal interchange  3 

B1E5 Number of transfers necessary for a 
certain trip 

Part of B1E4  

B1E6 Traceability Part of B1P6  

B1E7 Adequate handling of freight in 
transit, intermediate storage and 
transfers  

 1 

B1E8 Flexibility  1 
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B1E9 Load per axis of trains  1 

B1E10 Proportion of rail devoted only to 
freight 

 1 

B1E11 Emission reduction when freight is 
transported by train in instead of 
truck. 

Part of B2P1-4  

B1E12 Corridor management efficiency  1 

B1E13 Taxes Part of B3E8  

B1E14 Interoperability between Spanish and  
French rail services 

 1 

B1E15 Visibility of services  1 
1
By accumulating similar factors. Factors that are accumulated to others are left blank. 

3.4.3. Environmental and climate impact factors 

The experts consider that the main factor of environmental and climate impact is CO2-
equivalent emissions (Table 3.7). The other factors are controversial as some are considered 
important while others are regulated enough and do not have to be a focus of attention. In 
addition, some experts said that gas, electric and, in the future, hydrogen trucks are 
advantageous alternatives to reduce emissions. According to them, rail will be a good option 
only when very big volumes are guaranteed and provided their present numerous 
shortcomings are overcome. 

Regarding noise, views also varied. Some experts consider that it is an important factor while 
others think that it can be easily overcome by using such means as noise barriers. French 
experts seem to be more concerned about noise than Spanish ones, probably because of 
differences in the physical characteristics of the corridor between the two countries.  

Table 3.7. Experts on factors proposed as a starting point: Block 2, Environmental and 
climate impact factors. 

Factor 
code 

 
First 

priority 
Important 

Long term 
relevant 

B2P1 CO2-eq. emissions 12 17 0 

B2P2 NOx emissions 1 9 0 

B2P3 PMIO emissions 0 9 0 

B2P4 SOx emissions 1 7 0 

B2P5 Noise 2 8 0 

B2P6 Supply of alternative fuels 2 8 5 
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B2P7 Transportation of 
dangerous goods safety 

2 8 1 

 

The same is true of the only factor proposed by the experts mentioned by more than one of 
them, i.e. impact on landscape (Table 3.8). This is the only factor proposed by the experts for 
this block that is selected, in addition to all the factors proposed as a starting point –that is 
to say, the selected factors are B2P1, B2P2, B2P3, B2P4, B2P5, B2P6, B2P7, B2E4.   

Table 3.8. Factors proposed by the experts: Block 2, Environmental and climate impact 
factors. 

Factor 
code 

Factor Notes 
Times 

proposed1 

B2E1 Environmental degradation  1 

B2E2 CO2-eq. emissions per transported 
tonne 

Part of B2P1  

B2E3 Impact on population and fauna  1 

B2E4 Impact on landscape  2 
1
By accumulating similar factors. Factors that are accumulated to others are left blank. 

3.4.4. Economic and social impact factors 

The influence of cost, accidents and criminal incidents on operational decisions was 
emphasized by the experts. In particular, cost is considered to be the most critical factor in 
deciding how freight is transported. From this point of view, cost must be considered an 
operational factor rather than an economic and social one. The experts remark that rail is 
used only when a substantial cost advantage is obtained, as rail transport is more 
complicated than truck transport.  

The effect of tolls and taxes is highlighted by some experts. The presence of tolls on some 
routes and not on others often results in the choice of environmentally inefficient routes. 
Taxes on pollutant transport are also mentioned. An appropriate establishment of tolls and 
ecological taxes should improve the environmental performance of the whole system. Table 
3.9 summarizes the experts’ answers about the factors proposed. Cost is unanimously 
considered the most important one. Volume of transport is also widely regarded as 
important. As for accidents and criminal incidents, different answers were obtained. Some 
experts consider that their cost is under control and already assumed by the industry by 
paying insurance premiums. In contrast, others emphasize their importance. For example, 
criminal incidents, in particular robberies, are pointed out by shippers, who deal with very 
valuable freight. 
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Table 3.9. Experts on factors proposed as a starting point: Block 3, Economic and social 
impact factors. 

Factor 
code 

 
First 

priority 
Important 

Long term 
relevant 

B3P1 Accidents 1 8 0 

B3P2 Cost of transportation 13 20 1 

B3P3 Criminal incidents 1 6 0 

B3P4 Total transport volume 
(relevance of the corridor) 

3 13 2 

 

Table 3.10 shows the factors proposed by the experts. The large number reflects the 
complex nature of the economic and social impact of the corridor. Many of the factors are 
similar and considered together. Three factors are proposed by more than one expert: 
“Transportation by means other than road”, “Train occupation in single  and return 
journeys” and “New revenue from taxes such as eurovignette”. These three factors are 
selected, together with all the factors proposed as a starting point. The factors selected in 
this block are B3P1, B3P2, B3P3, B3P4, B3E4, B3E7 and B3E8. 

Table 3.10. Factors proposed by the experts: Block 3, Economic and social impact factors. 

Factor 
code 

Factor Notes 
Times 

proposed1 

B3E1 Impact of the ecological tax Part of B3E8  

B3E2 Impact on territorial imbalances   1 

B3E3 Social protest  Part of B4P6  

B3E4 Transportation by means other than 
road 

 5 

B3E5 Volume of movements in nodal 
interchanges 

Part of B3E4  

B3E6 Relation between total transportation 
time when using train and total 
transportation time when using only 
truck  

Part of B1P1  

B3E7 Train occupation in single and return 
journeys 

 3 

B3E8 New revenue from taxes such as 
eurovignette 

 3 

B3E9 Total transport volume in relation to 
GDP –Gross Domestic Product 

Part of B3P4  
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B3E10 Construction and maintenance labor 
safety 

 1 

B3E11 Transport volume increase due to 
corridor 

Part of B3P4  

B3E12 Traffic in the corridor in relation to 
traffic in the area 

Part of B3P4  

B3E13 Impact on energetic independence  1 

B3E14 Cost of transportation for specific trips 
and freights 

Part of B3P2  

B3E15 Economic activity of areas served Part of B4E4  

B3E16 Congestion of means of 
transportation 

 1 

B3E17 Impact on  tourism  1 

B3E18 Profitability horizon Part of B4E4  
1
By accumulating similar factors. Factors that are accumulated to others are left blank. 

3.4.5. Infrastructure renewal or construction factors 

The experts’ answers on the factors proposed as a starting point regarding situations in 
which infrastructures are renewed or built from new are presented in Table 3.11. Areas 
affected, fragmentation of the territory and social acceptance are considered important by a 
good number of experts, while others think that these topics are not critical as they can be 
overcome by taking appropriate measures. It seems that in some areas, particularly in 
France, these issues are of public interest. Construction and maintenance costs are generally 
seen as relevant, together with the economic activity induced by new or improved 
infrastructures.  

Table 3.11. Experts on factors proposed as a starting point: Block 4, Infrastructure renewal 
or construction factors 

Factor 
code 

 
First 

priority 
Important 

Long term 
important 

B4P1 Areas of ecological value 
affected 

1 12 0 

B4P2 Construction cost 3 13 1 

B4P3 Fragmentation of the 
territory 

2 10 0 

B4P4 Induced economic activity  6 14 1 

B4P5 Maintenance cost 2 14 1 
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B4P6 Social acceptance  4 11 1 

B4P7 Urban areas affected  1 8 0 

 

Many of the experts consider that infrastructure planning is usually highly imperfect, 
resulting in poorly profitable resources. They insist that rigorous planning, linking investment 
to demand, and strict cost control are critical success factors for investment in 
infrastructures. Among the factors of this block proposed and presented in Table 3.12, 
“Control of the process of planning, demand calculation and costs” is the only one selected. 
All the factors proposed as a starting point are also selected. The factors selected in this 
block are B4P1, B4P2, B4P3, B4P4, B4P5, B4P6, B4P7 and B4E4. 

Table 3.12. Factors proposed by the experts: Block 4, Infrastructure renewal or construction 
factors. 

Factor 
code 

Factor Notes 
Times 

proposed1 

B4E1 Cost of not developing infrastructures Part of B4E4  

B4E2 Coordination between institutions Part of B4E4  

B4E3 Private investment in projects  1 

B4E4 
Control of the process of planning, 
demand calculation and costs 

 7 

B4E5 
Impact on life quality and proprieties 
value because of noise and other 
factors 

 1 

B4E6 
Need of a global and coherent 
planning 

Part of B4E4  

B4E7 
Relation between new infrastructures 
and demand 

Part of B4E4  

B4E8 Impact of traffic works  1 
1
By accumulating similar factors. Factors that are accumulated to others are left blank. 

3.5. Selection of indicators 
The factors selected from the experts’ consultation are shown in Table 3.13. A total of 29 
factors are included. The indicators are selected by taking into account these factors and 
also the experts’ statements and comments. The indicators proposed by SuperGreen and 
East West Transport Corridor II are included in Table 3.14 and compared with the factors 
selected from the experts’ consultation. The columns “Indicators related” of Table 3.13 show 
the indicators from the set in Table 3.14 that reflect each factor, if any. 

Table 3.14 shows a combination of the indicators proposed by SuperGreen (SuperGreen, 
2013) and East West Transport Corridor II (EWTC II, 2012). The indicators  “Greenhouse 



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 32 

 

 

gases, CO2-eq” and “On time delivery”, proposed by East West Transport Corridor II, are not 
included as they are comprised in the SuperGreen indicators. The column “Factors reflected” 
of Table 3.14 shows which factors are reflected by each indicator, if any. 

Table 3.13. Set of indicators and reflected factors 

Block Factor code Factor 
Indicators 

related 

Operative 
factors 

B1P1 Average speed I6 

B1P4 Frequency of scheduled services I2 

B1P5 Global reliability I4 

B1P6 Need of ICT services  

B1E3 Standardization of regulations  

B1E4 Easiness of modal interchange  

Environmental 
and climate 
impact factors 

B2P1 CO2-eq emissions I1 

B2P2 NOx emissions I10 

B2P3 PMIO emissions I10 

B2P4 SOx emissions I5 

B2P5 Noise  

B2P6 Supply of alternative fuels I7 

B2P7 Transportation of dangerous goods 
safety 

I14 

B2E4 Impact on landscape  

Economic and 
social impact 
factors 

B3P1 Accidents I8, I13 

B3P2 Cost of transportation I3 

B3P3 Criminal incidents I11, I12, I15 

B3P4 Total transport volume (relevance of 
the corridor) 

I17 

B3E4 Transportation by means other than 
road 

 

B3E7 Train occupation in single  and return 
journeys 

 

B3E8 New revenue from taxes such as 
eurovignette 

 

Infrastructure 
renewal or 
construction 
factors 

B4P1 Areas of ecological value affected  

B4P2 Construction cost  

B4P3 Fragmentation of the territory  

B4P4 Induced economic activity   

B4P5 Maintenance cost  

B4P6 Social acceptance   
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B4P7 Urban areas affected   

B4E4 Control of the process of planning, 
demand calculation and costs 

 

 

The indicators to be considered are selected from those in Table 3.14 based on whether they 
reflect some of the factors selected by the experts. All the six indicators of the SuperGreen 
project are taken. Regarding East West Transport Corridor II indicators, two are discarded, 
i.e. “Corridor ability and capacity” and “Total energy used”, and five are adopted, 
“Alternative fuel filling stations”, “Engine standards” and “Total goods volumes”, in addition 
to the indicators on safety and security. Given that the experts consider safety and security 
aspects of little importance, the number of indicators referred to these issues is reduced. 
Indicators I8, I13 and I14 will be substituted by a general indicator on safety measures and 
indicators I11, I12 and I15 will be merged into one single indicator on security measures.  

Table 3.14. Initial set of indicators and reflected factors 

Previous 
project 

Indicator 
Indicator 

code 
Factors 

reflected 

SuperGreen 

CO2 emissions I1 B2P1 

Frequency of service I2 B1P4 

Out-of-pocket costs I3 B3P2 

Reliability of service I4 B1P5 

SOx emissions I5 B2P4 

Transport time I6 B1P1 

East West 
 Transport 
Corridor II1 

Alternative fuel filling stations I7 B2P6 

Common safety rating systems I8 B3P1 

Corridor ability and capacity I9  

Engine standards I10 B2P2, B2P3 

Fenced terminal I11 B3P3 

ISO 31000 (risk management) I12 B3P3 

ISO 39000 (road traffic safety) I13 B3P1 

ISO 9001 dangerous goods I14 B2P7 

Safe parking I15 B3P3 

Total energy used I16  

Total goods volumes I17 B3P4 

 

The characteristics of these general indicators on safety and security are as follows: 

1. Indicator on safety measures 
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Accidents were pointed out by several experts. East West Transport Corridor II proposes 
two indicators related to safety that consist in the use of “Common safety rating 
systems” and the fact that ISO 39000 was followed. ISO 39000 indicates systematic work 
regarding traffic safety risks (EWTC II, 2012). The updated ISO norm is ISO 39001:2012 
(ISO, 2014b).  The definition of an indicator reflecting the level of adoption of safety 
measures is proposed.  

2. Indicator on security measures 

The risk of criminal incidents was considered relevant by several experts. In East West 
Transport Corridor II the indicators related to safety are “Fenced terminal”, the 
application of ISO 31000 and “Safe parking”. ISO 31000 indicates systematic work 
regarding various security risks (ISO, 2014a). The definition of an indicator reflecting the 
level of adoption of security measures is proposed.  

Apart from the selected indicators, it was necessary to propose a few more to reflect all the 
factors that the experts considered relevant. Table 3.15 lists five new indicators and shows 
which of the indicators selected by the experts will be reflected by each new indicator. 

Table 3.15. Set of new indicators proposed 

Indicator 
proposed 

Factors reflected 

Definition Code 

Activity of areas 
served 

Construction cost B4P2 

Induced economic activity B4P4 

Maintenance cost B4P5 

Control of the process of planning, demand 
calculation and costs 

B4E4 

New revenue from taxes such as eurovignette B3E8 

Impact on physical 
environment 

Noise B2P5 

Impact on landscape B2E4 

Areas of ecological value affected B4P1 

Fragmentation of the territory B4P3 

Social acceptance B4P6 

Urban areas affected B4P7 

Proportion of co-
modal transport 

Transportation by means other than road B3E4 

Quality of 
intermodal 
transport service 

Need of ICT services B1P6 

Standardization of regulations B1E3 

Easiness of modal interchange B1E4 

Use of capacity Train occupation in single and return journeys B3E7 
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Next, the requirements of the five new indicators to reflect the above factors are described: 

1. Activity of areas served 

Some experts indicate that it is critical to link investment efforts with demand. A new or 
renewed infrastructure can improve the time and cost of co-modal transport between 
some specific areas and make them competitive. Assume, for example, that co-modal 
transport from one city to another is not competitive and that after a new investment it 
becomes so. The two areas connected with competitive co-modal transport would 
increase. Its importance depends on the economic activity of the areas. To obtain this 
information and compare it with the cost of the new or improved infrastructure, it would 
be important to take appropriate decisions. An indicator measuring the activity of the 
two areas with competitive co-modal transport is proposed. 

2. Impact on physical environment 

A transport corridor has an effect on the physical environment as it leads to phenomena 
like noise, impact on landscape, impact on areas of ecological value, fragmentation of 
the territory and impact on urban areas. These effects can lead to social rejection. A 
qualitative indicator reflecting the level of this impact is proposed.  

3. Proportion of co-modal transport 

Co-modal transport promotion is by definition a part of green freight transport corridor 
development, and is considered by some experts an important factor of sustainability. It 
is proposed to adopt the indicator on proportion of co-modal transport.  

4. Quality of intermodal transport service 

In order to ensure that co-modal transport is increasingly used, it must provide a high 
quality service. Quality of service requires traceability, traffic information, real-time data 
on compliance of time schedules, standardization of regulations and easiness of 
transhipments, among others. An indicator reflecting the general level of quality service is 
proposed. 

5. Use of capacity 

The use of available capacity was signalled as an important factor of sustainability as it 
has a direct relation with the exploitation of resources. It is proposed to define and use 
an appropriate measure of use of capacity. 

The final full set of indicators proposed (a total of 16) is shown in Table 3.16. To facilitate its 
use, a division into blocks similar to the division into blocks of factors used for the experts’ 
consultation is presented. 

Following the suggestions given by some experts, direct cost of transport and indicators on 
safety and security are included in the operative block, as they have a direct influence on 
operations. Moreover, the economic and social impact of new investments and of day-to-
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day operations is included in the same block. Finally, the indicator “out-of-pocket cost”, from 
the SuperGreen project, is now called “direct cost of transport”. 

Table 3.16. Full set of indicators proposed 

Block Indicator Proposed by 

Operations 

Direct costs of transport (OP1) SuperGreen 

Frequency of service (OP2) SuperGreen 

Indicator on safety measures (OP3) ECTW II, modified 

Indicator on security measures (OP4) ECTW II, modified 

Proportion of co-modal transport (OP5) CLYMA 

Quality of service in intermodal transport (OP6) CLYMA 

Reliability of service (OP7) SuperGreen 

Transport time (OP8) SuperGreen 

Environment 
and climate 
impact 

Alternative fuel filling stations (EN1) ECTW II 

CO2 emissions (EN2) SuperGreen 

Engine standards (EN3) ECTW II 

SOx emissions (EN4) SuperGreen 

Economic and 
social impact 

Activity of areas served (ES1) CLYMA 

Impact on physical environment (ES2) CLYMA 

Total goods volumes (ES3) ECTW II 

Use of capacity (ES4) CLYMA 
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4. Obtaining the KPIs of the Lyon-Madrid axis 

This section defines the methodology to establish the values of the indicators proposed in 
section 3. The determination of these values by the corridor manager will require setting up 
adequate information systems and procedures. The set of the referred indicators is shown in 
Table 3.16. They are coded to refer to them in the rest of the document, when necessary. 

This section is organized as follows: 

 General approach to data collection (Section 4.1). To appropriately define a system to 
obtain the indicators, general decisions on data collection must be taken: data 
availability, collection at a reasonable cost when necessary and the possibility to 
process them, and finding solutions to define how the indicators will be measured 
and estimated. General criteria regarding scope and measures must also be adopted. 

 Definition and measure of indicators (Section 4.2). The indicators are defined 
according to their objectives, which are stated in section 3. The formula to obtain the 
indicators, input data and units are also provided. The solutions depend on the 
general approach established in section 4.1. 

 Details on input data to obtain (Section 4.3). The input data required to calculate the 
indicators are listed. The information is organized according to the source from which 
it will be obtained. Details on the calculation of each input data element  are also 
provided. 

 Frequency of indicators (Section 4.4). Forecast frequency of calculation of the 
indicators is proposed in this section. 

4.1. General approach to data collection 
In order to define a useful set of indicators, data availability must be permanently taken into 
account. We can distinguish between: (1) general data on freight transport flows; (2) data 
on freight transport by alternative means of transport –here, rail and short sea shipping; (3) 
data on activity of carriers; and (4) data on external impact. Naturally, the scope of all data 
used must be consistent. The general approach to each of these data blocks, together with 
the corresponding data sources, is presented in the next section. 

4.1.1. General data on freight transport flows 

Public and official data on freight transport flows are included in the following sources: 

 National freight transport in France 
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The “Enquête transport routier de marchandises (TRM)”, from the Ministère de 
l'Écologie, du Développement Durable et de l'Énergie, will be considered2. 
Specifically, the following data series can be used: 

O.2.1 - Répartition du transport national par région de chargement ou de 
déchargement (en tonnes). 

O.2.2 - Répartition du transport national par région de chargement ou de 
déchargement (en tonnes-kilomètres). 

The information is offered “by region”. The pairs of areas considered are as follows: 
Avignon – Marseille; Lyon – Marseille; Lyon - Le Boulou; Marseille – Lyon; Narbonne – 
Lyon; Lyon – Narbonne; Narbonne – Marseille; Marseille – Narbonne; Marseille-Le 
Boulou; Narbonne-Le Boulou; and Narbonne-Avignon.   

 National freight transport in Spain 

In this case, the “Encuesta permanente del transporte de mercancías por carretera” of 
the Ministerio de Fomento can be used3. The following data series will be used: 

Tabla 6.5 Operaciones de transporte (1) según Comunidades Autónomas de origen y 
de destino. 

Tabla 6.7 Toneladas transportadas según Comunidades Autónomas de origen y de 
destino. 

Tabla 6.8 Toneladas-kilómetro según Comunidades Autónomas de origen y de 
destino. 

 International transport 

The Observatory of Pyrenees (Observatoire franco – espagnol des traffics dans les 
Pyrénées4, in France, Observatorio Hispano-Frances de trafico en los Pirineos5, in 
Spain), reports transport between France and Spain. 

By considering the data available, the sections in Table 4.1 will be adopted for 
general data on freight transport flows. Note that the data corresponding to a 

                                              

2
http://www.statistiques.developpement-durable.gouv.fr/transports 

3
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/ATENCION_CIUDADANO/INFORMACION_ESTADISTICA/

Transporte/EPTMC/ 

 
4
 http://www.midi-pyrenees.developpement-durable.gouv.fr/documentation-r2676.html 

5
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/_ESPECIALES/OBSERVATORIOS_TRAFICO/FRANCIA 

 
 
 

http://www.statistiques.developpement-durable.gouv.fr/transports
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/ATENCION_CIUDADANO/INFORMACION_ESTADISTICA/Transporte/EPTMC/
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/ATENCION_CIUDADANO/INFORMACION_ESTADISTICA/Transporte/EPTMC/
http://www.midi-pyrenees.developpement-durable.gouv.fr/documentation-r2676.html
http://www.fomento.gob.es/MFOM/LANG_CASTELLANO/_ESPECIALES/OBSERVATORIOS_TRAFICO/FRANCIA
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section include only the trips between their origin and destination and not the 
longest trips traversing the section. 

Table 4.1. Sections of the Lyon-Madrid corridor selected  

France Spain International 

Avignon - Marseille 

Lyon - Marseille 

Lyon - Le Boulou 

Marseille - Lyon 

Narbonne - Lyon 

Lyon - Narbonne 

Narbonne - Marseille 

Marseille - Narbonne 

Marseille-Le Boulou 

Narbonne-Le Boulou 

Narbonne-Avignon 

Madrid - Aragón 

Aragón - Madrid 

Aragón - Catalunya 

Catalunya - Aragón 

Madrid - Catalunya 

Catalunya - Madrid 

Valencia - Catalunya 

Catalunya - Valencia 

France to Spain and 
Spain to France, border 
crossing of Port Bou 
and La Jonquera 

 

Official freight transportation data are the most reliable source. Note that the volume of 
activity is huge and global data would be difficult to obtain by any other means. Data of the 
sections can be completed with the information of rail, short sea shipping and fluvial freight 
transportation provided also by official sources. When calculating the indicators, the data 
will be weighted using the proportion of the volume of transport corresponding to each 
segment, that is, the percentages of the tonnes by kilometer transported.  

4.1.2. Data on freight transport by alternative means of transport 

Data on freight transport by alternative means of transport, rail and short sea shipping in this 
context, can be obtained from the same sources as general data –that is to say, Enquête 
transport routier de marchandises, Encuesta permanente del transporte de mercancías por 
carretera and Observatory of Pyrenees. However, it is considered preferable to obtain more 
detailed data from operators. 

There are two reasons for this. As it seems clear that alternative means of transport will be 
promoted in the near future and their present participation in the market is limited, detailed 
information is necessary to assess their real progress. In addition, the number of transport 
operators of both rail and short sea shipping is reduced and it is possible to assume that they 
will be interested in supporting initiatives related to the corridor. 
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4.1.3. Data on activity of carriers 

Detailed data on aspects such as truck occupation, travel speed, fuel consumption, reliability 
and quality practices are only in possession of carriers. Indirect information is not reliable 
enough, as said before. The SuperGreen project, for example, evaluated the possibility to use 
a software tool to calculate the cost of transport between specific origin and destination 
points and use this information to obtain a global estimate of cost in the corridor. This 
option was dismissed on the basis that the available tools provided only estimates and not 
market prices (SuperGreen, 2011).  

In order to obtain complete and reliable data on the above topics, information from carriers 
must be used. The high volumes of information used by companies to take their own 
decisions could be used to calculate the indicators. It is assumed that some companies will 
accept to provide appropriate samples of their data. 

Naturally, it cannot be guaranteed that the activity of carriers that accept to provide their 
data corresponds exactly with the global activity of the corridor. To estimate global results, 
the proportion of the volume of transport corresponding to the different sections of the 
corridor defined in the previous subsection (freight transport data) will be taken into 
account. The proportion of the volume of transport of each segment in relation to the total 
data will be calculated according to the tonnes by kilometer transported. The data on each 
variable will be weighted using the percent of tonnes by kilometer transported in each 
segment.  

In addition, the representativeness of data from carriers in relation to other factors, such as 
vehicle fleet or freight type, must be analyzed when the sample is available. 

4.1.4. Other data 

Apart from the information about transport activity, which is the basis to calculate the 
proposed indicators, other data on external impact of transport are necessary. These include 
social and technical data such as Gross Domestic Product (GDP), surveys on physical 
environment, accidents, criminal incidents, fuel supply stations and emissions, as detailed in 
section 4.3. When necessary, the data will be weighted using the percent of volume of 
transport of each section. 

4.2. Definition and measure of indicators 

4.2.1. Indicator “Direct costs of transport” (OP1) 

Direct costs of transport are costs incurred by a transport work. Absolute direct costs or 
relative direct costs in relation to the distance and load volumes transported can be 
considered. Absolute direct costs are obtained by adding the cost generated by a transport 
work and corresponding to the entire trip from the origin to the destination. Relative unit 
costs are obtained by dividing absolute costs by trip length and load volumes. To reflect the 
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amount of freight transported, units of product, physical volume or load weight can be 
considered. 

Absolute costs are used for comparison of transport solutions on the same route whereas 
relative unit costs are used for comparison of transport solutions either on different routes 
within the same corridor or in different corridors. It is proposed to consider relative direct 
costs to enable all comparisons. To allow comparisons, load weight is selected to reflect the 
amount of freight transported. 

Formula, input variables and units of the indicator are shown in Table 4.2. 

Table 4.2. Measure of the indicator “Direct costs of transport”  

Formula 

For each section –see Table 4.1: 

                         

∑                                     

∑                                                           
 

For the whole corridor, the data must be weighted by the volume of traffic of the sections –
see Section 4.1. 

Input variables 
(1) Total direct costs for a section and means of transport 
(2) Load weight per trip 
(3) Trip length 
(4) Importance of the section and means of transport  for the corridor 

Units 

Input variables: 

(1) Total direct costs: € 

(2) Load weight: t 

(3) Trip length: km 

(4) Importance of the section and means of transport: proportion 

Indicator: € / t x km 

4.2.2. Indicator “Frequency of service” (OP2) 

Frequency of an event is the number of times that it occurs within a given period of time. In 
this context, it refers to the number of shipments available within a given period for the 
different transport solutions. 

Road transportation is permanently available. Then, frequency of service will refer to the 
other means of transport, i.e. rail and short sea shipping. 



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 42 

 

 

Frequency of transport admits several different measures. Absolute measures can be 
considered. Regarding train transport, the total number of annual trains by kilometer has 
been used (Nathanail, 2008). The total number of trips within a period can also be adopted. 
Naturally, these visions do not reflect the vision of users. What affects the capacity of users 
to take advantage of a certain transport mode is the frequency for a specific route. 

For this reason, it has been considered that, from the point of view of service frequency, the 
level of service is determined by destination from a given transit stop (Transportation 
Research Board, 2003, p. 3-29). When a complete route is considered, pairs of locations 
must be considered (Transportation Research Board, 2003, p. 3-68). 

In order to calculate the frequency of transport, a set of pairs of locations and means of 
transport must be developed. The importance of the transport between each pair of 
locations for the corridor must also be obtained. It will depend on the amount of transport 
between the two locations. The corresponding formulas, variables and units are presented in 
Table 4.3. 

Table 4.3. Measure of the indicator “Frequency of service” 

Formula 

                      

∑
                              

                                                       
 

Input variables (1) Number of shipments per week, for route and means of transport 
(2) Importance of the route and alternative means of transport for the corridor 

Units 

Input variables: 

(1) Number of shipments: number 
(2) Importance of the route and alternative means of transport for the corridor 
Indicator: number 

4.2.3. Indicator “Safety measures” (OP3) 

Safety is considered of little importance by the experts. Thus, three indicators from EWTC II 
referring to this issue (“Common safety rating systems”, “ISO 39000” and “ISO 9001”) are 
substituted by a general “Safety measures” (section 3). The definition of this quantitative 
indicator will reflect the level of adoption of these safety measures. 

Absolute number of trips in which the “Common safety rating systems” are used and the 
fact that “ISO 39000” or “ISO 9001” is followed can be considered. Alternatively, relative 
values can be expressed as percent over the number of trips, trip length (km) or transport 
work (t x km). 
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The indicator used is the sum of the total transport work (based on t x km) done using 
“Common safety rating systems” and/or following “ISO 39000” and/or “ISO 9001” over total 
transport work (based on t x km). 

Formula, variable and units of the indicator are shown in Table 4.4. 
 

Table 4.4. Measure of the indicator “Safety measures” 

Formula 

Safety measures = 1 2 3     

For each section –see Table 4.1: 

                

∑                                                     ommon safety ratin  systems  

∑                                                            
 

                

∑                                                                          

∑                                                           
 

                

∑                                                                         

∑                                                           
 

For the whole corridor, the data must be weighted by the volume of traffic of the sections –see 
Section 4.1.  

Input 
variables 

(1) If “ ommon safety ratin  systems” are used per trip 

(2) If “ISO 39000” is followed per trip 

(3) If “ISO 9001” is followed per trip 

(4) Load weight per trip 

(5) Trip length 

Units 

(1) If “ ommon safety ratin  systems” are used: 0/1 value 

(2) If “ISO 39000” is followed: 0/1 value 

(3) If “ISO 9001” is followed: 0/1 value 

(4) Load weight: t 

(5) Trip  length: km 

Indicator: number between 0 and 3 
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4.2.4. Indicator “Security measures” (OP4) 

Security is considered of little importance by the experts. Thus, three indicators from EWTC II 
referring to this issue (“Fenced terminal”, “ISO 31000” and “Safe parking”) are substituted by 
a general “Security measures”. The definition of this quantitative indicator will reflect the 
level of adoption of these security measures. 
 
Absolute number of “Fenced terminal”, the application of ISO 31000 and the number of 
“Safe parking” can be considered. Alternatively, relative values can be expressed as percent 
over the number of terminals, number of carriers involved in the corridor and number of 
parking. 
 
The indicator used is the sum of the following three values: the number of “Fenced terminal” 
over the number of terminals; the number of carriers where “ISO 31000” is followed over 
the number of carriers; and the number of “Safe parking” over the number of parking lots in 
the corridor. 
 
Formula, variable and units of the indicator are shown in Table 4.5. 
 

Table 4.5. Measure of the indicator “Security measures” 

Formula 

Security measures = 1 2 3     

1

  min

min

Number of fenced ter als

Number of ter als
 

 

2

  31000Number of carriers following ISO

Number of carriers
 

 

3

 Number of safe parkings

Number of parkings
 

 

Input variables 

(1) Number of “Fenced terminal” 

(2) Number of terminals 

(3) Number of carriers where “ISO 31000” is followed 

(4) Number of carriers 

(5) Number of “Safe parkin ” 

(6) Number of parking lots 

Units (1) Number of “Fenced terminal”: number 
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(2) Number of terminals: number 

(3) Number of carriers where “ISO 31000” is followed: number 

(4) Number of carriers: number 

(5) Number of “Safe parkin ”: number 

(6) Number of parking lots: number 

Indicator: number between 0 and 3 

4.2.5. Indicator “Proportion of co-modal transport” (OP5) 

Co-modal transport consists in transport done partially or totally by rail, short sea shipping or 
river. Measuring the volume of co-modal transport requires information from the beginning 
to the end of transports including alternative means of transport. To obtain this information, 
the volume of transport from alternative means of transport operators is not enough. It is 
necessary to use information from carriers. The information will be weighted by the 
importance of each section. 

Formula, variable and units of the indicator are shown in Table 4.6. 

Table 4.6. Measure of the indicator “Proportion of co-modal transport” 

Formula 

For a specific section: 

                                                                  

  
∑                                                                  

∑                                                          
 

For the whole corridor, the proportion is weighted by the volume of traffic of the sections 
involved 

                                        = 

∑
                                   

                                                                    
 

Input variables 
(1) Load weight per trip 
(2) Trip length 
(3) Importance of the section and means of transport for the corridor 

Units 

Input variables: 

(1) Load weight: t 

(2) Trip length: km 
(3) Importance of the section and means: proportion 
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Indicator: proportion 

4.2.6. Indicator “Quality of service in intermodal transport” (OP6) 

Broadly speaking, quality refers to adequacy to needs. In this sense, the whole system of 
indicators proposed here can be seen as a quality assessment system. Quality can be more 
specifically defined in relation to customer expectations and perceptions. That is to say, a 
service has high quality when customers consider it so. This approach is appropriate here 
because a greater perception of quality results in a greater use of intermodal transport 
service. 

Previous analyses of quality assessment of intermodal transport are available. Intermodal 
Quality was a four-year project (1996-1999) of the European Commission’s 4th Framework 
Programme within the “Integrated transport chains” programme. The main quality factors 
were analyzed. Several user segments were defined to differentiate the most distinguishing 
quality factors for each segment. 

Later, Wiegmans et al. (2008) addressed quality assessment of container terminal handling, 
an element of intermodal transport. In this work, the SERVQUAL framework was adapted 
and applied to terminal handling activity. 

SERVQUAL is a framework widely used to assess customer perceptions of service and retail 
quality. SERVQUAL involves a specially designed customer questionnaire about the difference 
between customer expectations and perceptions of a service (Parasuraman et al. 1988). Five 
dimensions are considered: 

 Tangibles: Appearance of physical facilities, equipment, personnel, and 

communication materials. 

 Reliability: Ability to perform the promised service dependably and accurately. 

 Responsiveness: Willingness to help customers and provide prompt service. 

 Assurance: Knowledge and courtesy of employees and their ability to convey trust 

and confidence. 

 Empathy: The caring, individualized attention the firm provides its customers. 

Wiegmans et al. (2008) prioritizes the operational aspect of quality. According to these 
authors, quality expectations regarding container terminal handling are low, and therefore 
the focus is primarily on customer aspirations. The importance of several quality factors is 
tested and an example of implementation of the analysis is presented. 

Govender and Naidu (2011) evaluates the service quality in the Durban freight transportation 
industry. A SERVQUAL approach was again applied. By his hand, Islam (2014) analyzes 
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relevant standards of transport and logistics and investigates what quality in the transport 
industry is by means of an expert consultation. The fact that performance meets customer 
expectations is considered to be the main factor of quality in transport and logistics. 

In order to define an appropriate quality measure, a customer survey was conducted. The 
direct customers of multimodal transport in the corridor, and therefore those who can 
appreciate service quality, are carriers. SERVQUAL is a schema to analyze the survey. It is 
intended to address any service activity and can be used to assess multimodal transport 
services, as already done in previous works. Operational aspects will be emphasized, 
following Wiegmans et al. (2008). 

The analysis tool to define would make it possible to measure service quality, which is a 
consequence of traceability, traffic information, real-time data on compliance of time 
schedules, standardization of regulations, and easiness of transhipments, among others. The 
objective of the indicator proposed here is to reflect the effect of this kind of factors (section 
3). 

An initial wide survey must be conducted to select the dimensions to analyze and the most 
significant questions about the expected and obtained service regarding each dimension. 
The resulting questionnaire can be used to monitor the quality of intermodal transport in the 
corridor from the carriers’ point of view. A global indicator can be obtained by adding the 
results of the survey regarding the dimensions defined weighted by their importance for the 
customers. 

Table 4.7. Measure of the indicator “Quality of service in intermodal transport” 

Formula 
Sum of the results of the survey analysis on the dimensions defined weighted by 
their importance for the customers 

Input variables Answers to the customer survey  

Units Established scale  

4.2.7. Indicator “Reliability of service” (OP7) 

Reliability of service was first proposed by SuperGreen (2010). In section 3, it has been 
considered as one of the most relevant factors for the Lyon-Madrid corridor. SuperGreen 
(2010) defined reliability of service as the ability of mode to offer services that are punctual 
and according to the published schedule or promised delivery date and time. 

Reliability depends to a good extent on the company’s scheduling of shipments, and the 
necessary information to calculate it can only be provided by carriers. Formula, variable and 
units of the indicator are shown in Table 4.8. 

Table 4.8. Measure of the indicator “Reliability of service” 
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Formula 
                        

                 

                         
 

Input variables 

(1) On time shipments  

(2) Total number of shipments 

Units 

Input variables: 

(1) and (2) Shipments: number 

Indicator: percentage 

4.2.8. Indicator “Transport time” (OP8) 

Transport time was first proposed by SuperGreen (2010). It is defined as the total time in 
hours or days from loading at the origin to discharging at the destination. It includes loading 
time, travel time, uploading time, waiting time at borders, terminals, etc. (BE_LOGIC, 2009). 

Interpreting total transport time in relation to the whole corridor would be difficult. Average 
speed is considered a more appropriate measure of transport time as it is homogeneous 
between routes. Information on transport times, such as a list of typical shipments, their 
relative importance, and average speeds, must be provided by carriers. 

Formula, variable and units of the indicator are shown in Table 4.9. 

Table 4.9. Measure of the indicator “Transport time” 

Formula 
                       

                            
                                  
                                  

 

Input variables 

(1) Average speed of shipments by route, means of transport and origin-destination 
pair. 

(2) Relative importance of shipments for each carrier origin-destination pair for its 
corresponding section and means of transport. 

(3) Importance of a section and means of transport for the corridor. 

Units 

Input variables: 

(1) Average speed of shipments: km/h 
(2) Relative importance of shipments: percentage 
(3) Importance of a section and means: percentage 
Indicator: km/h 
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4.2.9. Indicator “Alternative fuel filling stations” (EN1) 

“Alternative fuel filling stations” is an East West Transport Corridor II (EWTC II) indicator. 
According to EWTC II, this indicator is aimed at describing the ability to supply fuels with less 
content of fossil carbon (like bio-diesel, gas or hydrogen). Absolute or relative number of 
alternative fuel filling stations along the corridor in relation to the distance of the corridor 
can be considered. The number of alternative fuel filling stations  along a stretch of several 
kilometers (for example 1,000 km) of the corridor can also be used. 
 
When the location of each fuel filling station offering non-fossil fuel is known, the minimum 
number of alternative fuel filling stations along a stretch of several kilometers (for example 
500 km) of the corridor can be used. This value is a minimum number of alternative fuel 
filling stations along the entire corridor; so supply of alternative fuels is ensured. The 
indicator is the minimum number of alternative fuel filling stations per 500 km of the 
corridor. 
 
Let A be the initial km (km 0) of the corridor and B the final km of the corridor. A partial 

value of the indicator starting at point   of the corridor  , 10, 20,..., 500     A A A B  is 

calculated. Then, KPI will be the minimum of these partial values. 
 
Formula, variable and units of the indicator are shown in Table 4.10. 
 

Table 4.10. Measure of the indicator “Alternative fuel filling stations” 

Formula 

Alternative fuel filling stations = 

 
, 10, 20,..., 500

min Number of alternative fuell stations in 500 km starting in point
A A A B


     

Input variables Location of each alternative fuel filling station along the corridor 

Units 

Number of fuel stations along a 500 km stretch starting at point  : n 

Indicator: number 

4.2.10. Indicator “CO2 emissions” (EN2) 

Among the factors with a negative environmental impact, greenhouse gases (GHG) are one 
of the most important and of the greatest concern to the public for their direct relationship 
to global warming. The gases that cause global warming are diverse, but because it is 
generated in much greater quantities than others, the most important one is CO2, up to the 
point that CO2-eq (i.e. the weight of CO2 that would cause the same effect as the set of all 
the gases released into the atmosphere) has been defined and is used widely as a measure 



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 50 

 

 

of GHG emissions. For instance, unburned methane (which may come from a not fully 
efficient combustion of natural gas) is a powerful agent causing greenhouse effect. 

Since the increase in economic activity and in the associated flow of goods along the 
corridor ─all other factors being equal─ leads to increased gas emissions,  the indicator is 
relative to the level of activity, i.e. grams of CO2-eq per t · km. 

We agree with SuperGreen (2010) in adopting the well-to-wheel approach, which considers 
the effects of 

 “Traffic and transport related activities regarding engine operation for propulsion and 
equipment for climate control of goods, as well as losses in fuel tanks and batteries. 
This includes traffic-related terminal handling, i.e. when goods do not leave their 
vehicle/vessel.” 

 “Supply of energy from energy source to the tank, battery and electric motor 
(trains).” 

In SuperGreen (2010), it is proposed to calculate this KPI from the values of three PIs, 
according to the formula 

Specific emissions of GHG = (Fuel Emission Factor) * (Specific Energy Consumption) / 
(Load Factor) 

where 

 Fuel Emission Factor expresses GHG emissions per energy unit of fuel (CO2-
eq/kWh). 

 Specific Energy Consumption corresponds to the consumption of energy per unit 
of travelled distance (kWh/km). 

 Load Factor is the capacity utilization factor. 

As can be seen, the approach suggested in SuperGreen (2010) is a bottom-up approach 
in which the initial data concern all vehicle and trip types. Of course, the preceding formula 
refers to a single trip and computes GHG emissions associated with the displacement of the 
corresponding vehicle. However, the vehicle also emits GHG when it is stopped with the 
engine running. Moreover, air conditioning and, when it is the case, load refrigeration 
require significant energy consumption. Therefore, we propose to adapt the formula to 
calculate the indicator considering these consumptions, as shown in Table 4.11, where the 
corresponding variables and units can also be found. 
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Table 4.11. Measure of the indicator “ O2 emissions”  

Formula 

For each section –see Table 4.1: 

         
∑                                                   

∑                                        
 

For the whole corridor, the data must be weighted by the volume of traffic of the 
sections –see Section 4.1. 

Input variables 

(1) Fuel Emission Factor  

(2) Trip fuel consumption    

(3) Load weight 

(4) Trip length 

Units 

(0) CO2-eq: g/t·km 

(1) Fuel Emission Factor : g CO2-eq/kWh 

(2) Trip fuel consumption: kWh 

(3) Load weight: t 

(4) Trip length: km 

 

Note that, as explained in SuperGreen (2010), for liquid fuels CO2-eq emissions are almost 
identical to those of CO2 since other GHG emissions are negligible. However, for gaseous 
fuels, the so-called methane slip (i.e. unburned methane) may be emitted and must be 
included in the CO2-eq with the corresponding factor (21, according to UNFCCC 
−SuperGreen, 2010−). 

Emissions associated with activities in the corridor may occur (as will probably be the case of 
electric power generation) outside the corridor itself. This notwithstanding, as said above, 
the proposal is not to take into account whether emissions occur inside or outside the 
corridor, which is consistent with the fact that the greenhouse effect is global, i.e., it does 
not depend on where emissions take place. Similar considerations apply to vehicles using 
hydrogen fuel cells. 

4.2.11. Indicator “Engine standards” (EN3) 

“Engine standards” is an East West Transport Corridor II (EWTC II) indicator. According to 
EWTC II, this indicator is aimed at describing indirectly emissions related to impact on health 
and nature and indirectly includes the traditional regulated emissions to air, such as NOx, PM 
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and HC. Absolute or relative number of trips not reaching standard levels in the corridor in 
relation to total number of shipments can be considered. Alternatively, relative values can be 
expressed as percent over trip length (km) or transport work (t x km). 

The indicator is the percentage of transport work not reaching standard levels per year over 
total transport work (t x km). 

Formula, variable and units of the indicator are shown in Table 4.12. 

Table 4.12. Measure of the indicator “Engine standards” 

Formula 

For each section –see Table 4.1: 

                              

   
∑                                                                                                 

∑                                                           
 

For the whole corridor, the data must be weighted by the volume of traffic of the sections –
see Section 2. 

Input variables 

(1) If standard levels are reached per trip 

(2) Load weight  

(3) Trip length 

Units 

(1) If standard levels are reached: 0/1 value 

(2) Load weight: t 

(3) Trip length: km 

Indicator: percentage 

4.2.12. Indicator “SOx emissions” (EN4) 

SOx stands for sulphur oxides, including SO2 and SO3. Sulphur oxides are a by-product of 
the combustion of fossil fuels. The amount of SOx strongly depends on the composition of 
the fuel and has a correlation with other measures of pollution. 

Since the increase in economic activity and in the associated flow of goods along the 
corridor─ all other factors being equal─ leads to increased SOx emissions, the indicator is 
relative to the level of activity, i.e. milligrams of SOx per tonne · km. 
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SuperGreen (2011) proposes to calculate this KPI analogously to CO2 emissions. However, 
taking into account the above considerations on the EN2 indicator, we propose to adapt the 
formula based on that for GHG emissions. 

Table 4.13. Measure of the indicator “SOx emissions”  

Formula 

For each section –see Table 4.1: 

      
∑                                                                             

 

For the whole corridor, the data must be weighted by the volume of traffic of the sections –see Section 
4.1. 

Input 
variables 

(1) Fuel Emission Factor  

(2) Trip fuel consumption    

(3) Load weight 

(4) Trip length 

Units 

(0) SOx: mg/t·km 

(1) Fuel Emission Factor : mg SOx/kWh 

(2) Trip fuel consumption: kWh 

(3) Load weight: t 

(4) Trip length: km 

 

Unlike GHG, SOx mainly has local effects and many of them subside in the short term. That 
is why we propose to exclude emissions associated with energy generation or 
transformation beyond the limits of the corridor.  

4.2.13. Indicator “Activity of areas served” (ES1) 

The areas served by the corridor are those whose incoming and outgoing transport flows of 
goods use the corridor or some of its elements. 

Note that these areas are not the same as the areas through which the corridor passes and 
those from which the corridor can be accessed within a given time (which should be 
relatively short and can only be established conventionally). It may also be that areas near 
the corridor or even traversed by it do not find it suitable to use the corridor for freight to or 
from them. On the other hand, areas very far from the corridor might make use of it for 
some or even all their flows of goods. 
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Therefore, a corridor basin must be defined considering the pairs of areas using the corridor 
for their trade in goods. 

The contribution of the corridor to economic activity is not based on the economic activity 
that takes place in it, but rather on what generates freight and ultimately on what results in 
a flow through the corridor. 

Considering all this, we propose as the value of the indicator that of the goods moving 
through the corridor weighted by trip length in a year. This periodicity is adequate to avoid 
the effects of seasonality. 

Formula, variable and units of the indicator are shown in Table 4.14. 

Table 4.14. Measure of the indicator “Activity of areas served” 

Formula 

For each section –see Table 4.1: 

                                                        
 ∑                                            

                           

For the whole corridor, the data must be weighted by the volume of traffic of the sections –see Section 
4.1. 

Input 
variables 

(1) Value of the trip load Load weight com abans? 

(2) Trip length 

Units 

(0) Wei hted value of the  oods movin  throu h the corridor: M€ · 1000 km 

(1) Value of the trip load: € 

(2) Trip length: km 

4.2.14. Indicator “Impact on physical environment” (ES2) 

The existence of and the activities along a corridor have a multifaceted environmental 
impact which leads to social acceptance or rejection. 

Among the factors potentially related to this indicator, the following ones have been 
retained (section 3): 

 Noise      B2P5 

 Impact on landscape    B2E4 

 Areas of ecological value affected  B4P1 
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 Fragmentation of the territory  B4P3 

 Urban areas affected    B4P7 

 Social acceptance    B4P6 

Except for noise, these factors cannot be assessed quantitatively. As for noise, although it 
can be measured at any given point, its intensity varies widely in time and space, and so 
does its valuation by the persons concerned. 

Therefore, we propose that this indicator is evaluated every 3 years through a survey of a 
sample of the affected population. 

The survey would consist of a question for each of the above factors. The answers would be 
given on a Likert scale of 5 points and, as is common in these surveys, the result for each 
question would be the numeric value corresponding to the average of the responses, 
assuming values from 1 to 5 to the points of the scale. 

The value of the indicator would result from weighting those of the factors. However, these 
are interesting by themselves. 

Formula, variable and units of the indicator are shown in Table 4.15. 

Table 4.15. Measure of the indicator “Impact on physical environment”  

Formula 



6

1

1
·

6
i

i

F

 

Input variables 

 
  1,6iF

   Value of the factor i  

The six factors are 

 Noise 
 Impact on landscape 
 Areas of ecological value affected 
 Fragmentation of the territory 
 Urban areas affected 
 Social acceptance 

Units The indicator and values associated with the factors are dimensionless. 

4.2.15. Indicator “Total goods volumes” (ES3) 

“Total goods volumes” is an East West Transport Corridor II (EWTC II) indicator. According to 
EWTC II, this indicator is aimed at describing market relevance; thus increasing transport 
volumes should mean market attractiveness. Absolute or relative number of tones through 
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the corridor in relation to trip length (km) can be considered. The economic growth of 
countries related to the corridor should be incorporated; a value in relation to GDP (Gross 
Domestic Product) could be used.  Thus, the activity through the corridor is related to the 
global economy of the countries crossed by the corridor. This last measure is named 
“Transport Elasticity” and is proposed by the BESTLOG project. 

The indicator used is the total goods volumes (based on t x km) and the GDP for Spain and 
France. 

Formula, variable and units of the indicator are shown in Table 4.16. 

Table 4.16. Measure of the indicator “Total  oods volumes” 

Formula Total goods volumes = 
 

Transports
Weight of lo

GDP for S

ad Length of travel

pain GDP for France






 

Input variables 

(1) Load weight per trip 

(2) Trip length 

(3) GDP for Spain 

(4) GDP for France 

Units 

(1) Load weight: t 

(2) Trip  length: km 

(3) GDP for Spain: € 

(3) GDP for France: € 

Indicator: km x t/€ 

4.2.16. Indicator “Use of capacity” (ES4) 

As said in section 3, the consulted experts point out the use of available capacity as an 
important factor of sustainability, given that it has a direct relation to the exploitation of 
resources. 

The indicator is defined as the relation between load transported by trucks and trains 
through the corridor and total load capacity of these vehicles. 

Trucks have a specific capacity. In the case of trains, however, as capacity varies with the 
composition of the convoy, it seems convenient to refer the use of capacity to the ideal load 
capacity of a train, i.e. to the maximum capacity achievable with the existing infrastructures. 
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Since capacity may refer to either weight or volume, two parallel indicators can be 
calculated.  Besides these two global indicators, it would be interesting to calculate 
separately the values corresponding to trucks and trains. 

Formula, variable and units of the indicator are shown in Table 4.17. 

Table 4.17. Measure of the indicator “Use of capacity” 

Formula 

For each section –see Table 4.1: 

                
          

              
 

 
∑                                             

∑                                                                     
  

For the whole corridor, the data must be weighted by the volume of traffic of the 
sections –see Section 2. 

Input variables 

(1) Load (weight, volume) 

(2) Capacity 

(3) Trip length 

Units 

(1) t, m3 

(2) t, m3 

(3) km 

4.3. List of input data to obtain 
The input data to obtain are presented according to the division into data blocks defined in 
section 4.1. This division is thought to be useful as each block contains information to be 
obtained from the same source –except the last block, which is about external impact. 

General data of freight transport flows can be obtained from public and official data 
sources, as explained in section 4.1 (subsection: General data on freight transport flows). 
The input data used are 

 Importance of a section and means of transport for the corridor (OP1, OP2, OP5, 

OP8, EN2, EN4, ES1, ES4). 

On the other hand, input data on freight transport by alternative means can be obtained 
from operators of this service, and include 

 Average speed of shipments by route, means of transport and origin-destination pair 

(OP8) 

 Importance of the route and alternative means of transport for the corridor (OP2) 



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 58 

 

 

 Number of shipments per week for each means of transport and route (OP2) 

 Relative importance of shipments for each carrier origin-destination pair for its 

corresponding route and means of transport (OP8) 

It is also proposed to ask for the support of a set of carriers to obtain data on carrier activity, 
such as 

 Application or not of common safety rating systems per trip (OP3) 

 Application or not of ISO 39000 per trip (OP3) 

 Application or not of ISO 9001 per trip (OP3) 

 Trip (volume) capacity (ES4) 

 Trip (weight) capacity (ES4) 

 If standard levels are reached per trip (EN3) 

 Trip length (OP1, OP3, OP5,EN2, EN4, EN3, ES1, ES3, ES4) 

 On time shipments (OP7) 

 Total direct transport costs per trip (OP1). They include: (1) Loading node costs; (2) 

Link costs; (3) Transhipment node costs; and (4) Discharging node costs 

 Total number of shipments (OP7) 

 Fuel type and consumption per trip (EN2, EN4) 

 Value of load (ES1) 

 Volume of loads transported per trip (ES4) 

 Load weight per trip (OP1, OP3, OP5, EN2, EN3, EN4, ES3, ES4) 

Finally, other complementary data must be obtained, such as 

 Areas of ecological value affected (ES2) –to be obtained from a specially developed 

survey 

 Responses to the customer survey (OP6) 

 Fragmentation of the territory (ES2) –to be obtained from a specially developed 

survey 

 Fuel emission factors: g CO2-eq/kWh (EN2) –to be obtained from fuel providers 

 Fuel emission factors: mg SOx/kWh (EN4) –to be obtained from fuel providers 

 GDP for France (ES3) 

 GDP for Spain (ES3) 
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 Impact on landscape (ES2) –to be obtained from a specially developed survey 

 Importance for the corridor for each pair of locations (OP2) 

 Location of alternative fuel filling stations (EN1) 

 Noise (ES2) –to be obtained from a specially developed survey 

 Number of “Fenced terminal” (OP4) 

 Number of “Safe parking” (OP4) 

 Social acceptance (ES2) –to be obtained from a specially developed survey 

 Total number of parking lots (OP4) 

 Total number of terminals (OP4) 

 Urban areas affected (ES2) –to be obtained from a specially developed survey 

4.4. Frequency of indicator calculation 
The forecasted frequency of calculation of the proposed indicators depends on the 
availability of updated data. Most data used to define the indicators are updated annually, 
for example “general data on freight transport flows”; “data on freight transport by 
alternative means”, and most data herein defined as “data on external impact”. Carriers 
could also provide “data on activity of carriers” once a year. Then the indicators that use this 
information would be updated annually. 

Considering the cost and time required to conduct and analyze a survey to customers and 
affected population (dates of the block “other data”), a lower frequency of updating and 
calculation of the involved indicators (OP6 “Quality of service in intermodal transport” and 
ES2 “Impact on physical environment”), for example every three years, would be proposed. 
Obviously, if some measures had been implemented to improve these two indicators, new 
surveys could be conducted before the end of that period in order to assess the results of 
such measures. 
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1. Introduction 

The aim of this chapter is to propose a set of actions for the sustainable development of the 
axis Lyon-Madrid. These actions have been selected in accordance with the indicators of 
sustainability of the corridor defined in chapter I. The actions or measures proposed have to 
have a direct impact on one or more of the indicators, and at the same time, all the 
indicators have to be taken into account by the actions proposed. Priorities are also 
recommended. 

Due to the different aspects and interests that sustainability involves, the analysis will be 
done by taking into account diverse perspectives and points of view, the same way it have 
been done in chapter I. The positions expressed by the experts, previous projects and plans, 
and the indicators to be served, have been taken into account. 

Figure1.1. Work process schema 

Actions 
proposed by 
the experts

Actions proposed 
by previous 
projects and 

plans

Complete list of 
possible actions

Sustainability 
indicators

(CLIMA task 4.1) 

Scheme of 
actions

Prospects and 
priorities

 

Given the diversity of sources, a considerable effort has been necessary to standardize the 
terminology and to classify the actions in order to define a list of actions that can be used in 
practice. Finally, future prospects and priorities have been addressed. The work process 
followed is presented in Figure1.1. 

The work developed can be divided in three blocks, which give place to the chapters into 
this document that follow the present introduction. These blocks are: 
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Collection of possible actions 

Due the complexity of the sustainability concept, to determine what actions could be 
considered is not immediate. The experts’ consultation previously performed and some 
relevant previous projects and plans are considered. 

List and classification of actions 

The list of possible actions obtained will not be immediately useful. Due to diversity of 
sources of the actions mentioned, some of them are presented more than one time by using 
a different terminology. The degree of aggregation is not homogeneous. In addition, it is 
necessary to verify that all the indicators proposed in chapter I are taken into account when 
defining the appropriate actions to perform. A list and classification of the actions that 
overcomes the mentioned shortcomings and fulfils the requirements on the indicators 
previously defined has been elaborated. 

Prospects and priorities 

Prospects and priorities in relation to the actions proposed will be defined by taking into 
account the opinions obtained from experts and the analysis performed. Decisions on 
sustainability are complex in nature. In besides, the stakeholders’ positions are of critical 
importance for the success of the policies to adopt. Therefore, a qualitative analysis, based 
on experts’ views, has been considered the more appropriate way to define priorities. 
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2. Collection of possible actions 

A wide expert consultation was developed. The objective was obtaining the opinions of 
experts related to the various stakeholders involved to reflect appropriately the different 
aspects of the sustainability of the corridor Lyon-Madrid. These consultations were necessary 
both to take into account the interests of each sector and to take advantage of the 
particular vision of each expert due to his specific activity. To this end, senior positions from 
road, maritime, rail and co-modal operators, logistics operators and public administration, 
altogether with academics and experts in environmental issues, have been consulted6.  

The interviews with the experts included a question about what are, for each expert, the 
more important actions to develop in the next future. In addition, a long discussion took 
place with each expert. The interviewers asked the experts details about their concerns and 
positions and documented their answers. The information obtained in these interviews have 
been of critical importance for this work. As mentioned later, some of the experts have been 
interviewed again to obtain more information and insights. 

The opinions of the experts consulted have been considered to define a first list of possible 
actions. The classification of the subjects that was used in the experts’ consultation has been 
maintained in this list. The classification includes the blocks that follow: (a) Operational 
actions; (b) Environmental and climate impact actions; (c) Economic and social impact 
actions; and (d) Infrastructures’ renewal or construction actions. The list of actions proposed 
by the experts are presented in the list of actions A ( 

Table 2.17), and include 45 actions. 

To have a more complete list of possible actions and, at the same time, to be aware of how 
the different possible actions are defined by other sources, the actions proposed by four 
previous projects and plans have been analysed. These projects and plans are what follow: 

 Policy Actions, in FREIGHTVISION-Sustainable European Freight Transport 2050 
(Helmreich et al., 2011). 

 Roadmap to a Single European Transport Area (EU, 2011) 

 Green Corridor (GRECOR) Manual Task 3. Final Report. (EWTC II, 2012) 

                                              

6
 The interviews took place from April to August 2014. The interview experts were Maria Isabel Cano (ALG 

Consulting);  Susana Castella (Accenture); Valerie Cormier (Eurosud Transport);  Francesc Xavier Corrons 
(Iberpotash); Josep Ma. Fortuny (Conselleria Territori i Mediambient. Generalitat de Catalunya) ; José P Garcia 
Sabater (Universidad Politécnica de Valencia); Chema Gil (CREDA);  Joan Jané Marcet (HP);  Francesc López 
Hernandez (ACCIONA) ; Bruno Levilly (DIR Centre-Est - Pôle Équipements et Systèmes); Pere Padrosa 
(Conselleria Territori i Mediambient. Generalitat de Catalunya); Guillem Sanz Marzà (Bebitus); Nicola Tollin 
(University of Bradford); Yannick Tondut (Ville de Montpellier); Mateu Turró Calvet (Universitat Politècnica de 
Catalunya); Eloi Vela Mateo (Maersk); and Laurent Walle (TL & Associés). 
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 Action plan for the development of the green corridor: Oslo – Randstad. (GreCOR, 
2013) 

Lists of the actions or groups of actions proposed by these projects have been elaborated 
and are presented below. The lists are list B (Actions of FREIGHTVISION, in Table 3.16); list C 
(Actions of Roadmap to a Single European Transport Area, in Table 2.19); list D (Actions of 
EWTC II, in Table 2.21 2.4); and list E (Actions of GreCOR, in Table 2.21). 

Each of the actions listed is indicated by a letter that points out the list to which the action 
belongs (lists A to E) and by a number signalling its position in the list. 

Next, a complete list of possible actions is elaborated by considering the list of actions 
proposed by the experts and the different plans and project taken into account. The list 
largely reflects the possible actions and, at the same time, the different possible ways to 
refer to these actions. The complete list of possible actions is presented in Table 2.22 and 
include 129 actions, lexicographically ordered. 

Table 2.17. List of actions A. Initiatives proposed by experts, explicitly or implicitly, in 
CLYMA (2015) 

Operational actions 

A1. Investment in Intelligent Transportation Systems (ITS) 
A2. Harmonization of ICT (ensure the interoperability between 

ICT systems) 
A3. Increase the frequency of scheduled services 
A4. Heavier trains 
A5. Longer trains 
A6. Faster trains 
A7. Eliminate monopolies on the railroad 
A8. Privatization of ADIF and RENFE 
A9. Harmonization of European regulations and systems 

(electric, signalling  ...) 
A10. Promote the use of short sea shipping 
A11. Improve the interoperability between Spanish and French 

rail services 
A12. Investments in trans-shipment points (hubs) 
A13. New techniques to facilitate transfer of goods from one 

mode of transport to another (easiness of modal 
interchange) 

A14. Separation of local and international transit 
A15. Separation of passenger and goods (rail) traffic 
A16. Longer trucks 
A17. Ensure and increase the capacity of freight in front of 

passengers (increase the proportion of rail devoted only to 
freight) 

A18. Reserve of rail cargo space/time using internet 
technologies 

A19. Network optimization (before new investments) 
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A20. European gauge railway 
A21. Charge level tax, differentiated by % load 
A22. Improve the management of rail transport. 
A23. Reduce road transport regulations 
A24. Differentiation of taxes rates to level the road use over 

time 

Environmental and 
climate impact actions 

A25. Measures to promote increased replacement rate of 
inefficient and polluting vehicles 

A26. A sustainable alternative fuels strategy including also the 
appropriate infrastructure 

A27. Fuel –and CO2− tax 
A28. Research on improving batteries (energy storage) 
A29. Research on alternative fuels 
A30. Generating electricity with renewable technologies 
A31. Policies and regulations to reduce the SOx in shipping 
A32. Posting the pollution information of each carrier 
A33. Facilitate comparison of freight alternatives and penalise 

(with taxes) the most polluting alternatives 

Economic and social 
impact actions 

A34. Investment in security measures 
A35. Ecological taxes to promote “green” transport alternatives 

(taxes on pollutant transport) 
A36. Investigate the impact on territorial imbalances 

Infrastructures’ 
renewal or 

construction actions 

A37. Road use taxes (to pay the maintenance of infrastructure) 
A38. Investment in rail infrastructure access to seaports, inland 

ports, marshalling yards and other relevant logistics 
terminals and installations 

A39. Consolidate the relationship between Spain and France 
A40. Network optimization before new investments 
A41. Introduce ex-ante project evaluation criteria ensuring that 

infrastructure projects duly demonstrate the EU added 
value or are based on ‘services rendered’ and generate 
sufficient revenue 

A42. Include a social, ecological and of cost of maintenance 
analysis as a pre-project evaluation criteria 

A43. Infrastructure investment 
A44. Overall infrastructure planning 
A45. Investment in explaining the actions taken to achieve 

social acceptance 
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Table 2.18. List of actions B. Policies to develop sustainable freight transport (Helmreich, et 
al., 2011) 

Road transport 
related actions 

B1. Investment in Intelligent Transportation Systems (ITS) 
B2. Investment in road infrastructure 
B3. Internalization of external costs 
B4. Modifying the rules for Heavy Goods Vehicles (HGV) 

weights and dimensions 
B5. Liberalisation of cabotage 
B6. Progressive distance pricing 
B7. Different pricing with regards to type of freight 
B8. Harmonised speed limits 
B9. Congestion charge 
B10. Enforcement of regulations 

Rail transport related 
actions 

B11. Investment in rail infrastructure 
B12. Freight prioritization 
B13. Funding for European Rail Traffic Management System 

(ERTMS) and European Train Control System (ETCS) 
B14. Electrification of rail corridors 
B15. Longer trains 
B16. Heavier trains 

IWW and maritime 
transport related 

actions 

B17. Investment in inland waterway (IWW) infrastructure 
B18. Develop new technologies in IWW 
B19. Investment in maritime port infrastructure 

Supply chain related 
actions 

B20. Training for eco-driving 
B21. Automated platooning 
B22. Standardised loading units 
B23. E-freight 
B24. Network optimisation – cargo owner 
B25. Network optimisation – logistics service provider 
B26. CO2 labels 
B27. Intermodal transport 
B28. Transport consolidation and cooperation 
B29. Transport route planning and control 

Energy suppliers 
related actions 

B30. Taxation of fossil fuels 
B31. Hydrogen infrastructure 
B32. Improved batteries (energy storage) 

Vehicle supplier 
related actions 

B33. Including CO2 standards into HGV regulations 
B34. Best Available Technologies (BAT) vehicle certification for 

heavy goods vehicles 
B35. Clean vehicle technologies 
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Table 2.19. List of actions C. Initiatives, Roadmap to a Single European Transport Area (EU, 
2011) 

1. An efficient and integrated mobility system 

11 A single 
European transport 

area 

C1. A true internal market for rail services 

C2. Completion of the Single European Sky 

C3. Capacity and quality of airports 

C4. A maritime “Blue Belt” and market access to ports 

C5. A suitable framework for inland navigation 

C6. Road freight 

C7. Multimodal transport of goods: e-Freight 

12 Promoting 
quality jobs and 

working conditions 

C8. Social code for mobile road transport workers 

C9. A Social Agenda for maritime transport 

C10. A socially responsible aviation sector 

C11. An evaluation of the EU approach to jobs and working 
conditions across transport modes 

13 Secure transport 

C12. Cargo security 

C13. High levels of passenger security with minimum hassle 

C14. Land transport security 

C15. ‘End-to-end’ security 

14 Acting on 
transport safety: 

saving thousands of 
lives 

C16. Towards a ‘zero-vision’ on road safety 

C17. A European strategy for civil aviation safety 

C18. Safer shipping 

C19. Rail safety 

C20. Transport of dangerous goods 

15 Service quality 
and reliability 

C21. Passengers’ rights 

C22. Seamless door-to-door mobility 

C23. Mobility continuity plans 

2 Innovating for the future: technology and behaviour 

21 A European 
transport research 

and innovation 
policy 

C24. A technology roadmap 

C25. An innovation and deployment strategy 

C26. A regulatory framework for innovative transport 

2.2. Promoting more C27. Travel information 
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sustainable 
behaviour 

C28. Vehicle labelling for CO2 emissions and fuel efficiency 

C29. Carbon footprint calculators 

C30. Eco-driving and speed limits 

2.3. Integrated 
urban mobility 

C31. Urban mobility plans 

C32. An EU framework for urban road user charging 

C33. A strategy for ‘near-zero-emission urban logistics’ 2030 

3. Modern infrastructure and smart funding 

3.1. Transport 
infrastructure: 

territorial cohesion 
and economic 

growth 

C34. A core network of strategic European infrastructure – a 
European mobility network 

C35. Multimodal freight corridors for sustainable transport 
networks 

C36. Ex-ante project evaluation criteria 
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Table 2.20. List of actions D. Green Corridor Manual Task 3. Final Report. EWTC II (2012) 

Economic incentives 
related actions 

D1. Fuel –and CO2− tax 
D2. Vehicle tax 
D3. Road/fairway user charging, differentiated by environmental 

performance 
D4. Congestion charges 
D5. Emission trading  

Legal incentives 

D6. Regulations on environmental zones/environmental 
protected areas 

D7. Emission directives on engines, Euro classes 
D8. Regulations on vehicle weight and measures 
D9. Time restrictions 
D10. Regulation of traffic volumes 
D11. Standardisation and harmonization 
D12. Other directives 

Supporting incentives 

D13. Infrastructure investments 
D14. ICT/ITS investments 
D15. Investments in trans-shipment points (hubs) 
D16. Priority lanes for HGV and other equally efficient transport 

solutions 
D17. Less bureaucracy and faster handling times at customs 

offices and borders 
D18. Prioritized land use planning 

Voluntary incentives (can 
be supported by 

authorities) 

D19. Heavy eco-driving 
D20. Alternative fuels 
D21. Implementation of environmentally adapted technology 
D22. Information Broker System 
D23. Rolling stock exchange 
D24. Pooling transport equipment 
D25. Freight exchange 
D26. Advice and good examples 
D27. Accreditations/Certifications 

Incentives requested from 
the authorities 

D28. Theft protection and safe rest areas for truck drivers 
D29. Better route planning systems with real time information 
D30. Implementation of “internet of things” 

Certification 

D31. LNG fuel for vessels 
D32. Cold ironing providing shore side electrical power to ship at 

berth 
D33. Electrical power connection for trucks at seaports and in 

truck parking areas 
D34. Ability to refuel all types of fuel at filling stations 



Green corridor development  

of the Lyon-Madrid axis  

CLYMA Activities 4.1, 4.2 and 4.3 

Page 72 

 

 

Table 2.21. List of actions E. Action plan for the development of the green corridor: Oslo – 
Randstad GreCOR (2013) 

The corridor network 
(links and nodes) 

E1. Reducing the effect of disturbances in train transit 
E2. Differentiation of freight rates to level demand over 

time 
E3. Introduce “green corridor trains” 
E4. Increase the throughput of terminals 
E5. Benchmark of corridor nodes 

Transport techniques 

E6. New techniques to facilitate transfer of goods from one 
mode of transport to another 

E7. New techniques to allow more efficient short-distance 
transports 

E8. Supply of electricity to vessels in ports 
E9. New techniques to reduce the energy consumption 

required for freight movements (all transport modes) 

Transport/Logistics 
solutions (business 

models) 

E10. Cooperation between buyers of similar freight services 
E11. Cooperation between different transport operators 
E12. Freight brokers 
E13. Corridor logistics advisors 
E14. Educate freight transport buyers in supply chain/logistics 

to encourage them to plan and book transports as early 
as possible 

E15. Facilitate comparison of freight alternatives 

Policy and regulations 

E16. Reduce the required distance between trains 
E17. Regulations of emissions 
E18. Certification/Rewarding mechanisms to enhance the use 

of green transport alternatives 
E19. Improve the flexibility of processes that regulates rail 

transports 
E20. Harmonization of regulations and rules throughout the 

corridor 
E21. Measure the transport development in the corridor 
E22. Adjust costs to promote “green” transport alternatives 
E23. Allow alternative vehicle configurations for road 

transport 
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Table 2.22. Complete list of possible actions7 

1. A maritime “Blue Belt” and market access to ports (C04) 
2. A regulatory framework for innovative transport (C26) 
3. A suitable framework for inland navigation (C05) 
4. A sustainable alternative fuels strategy including also the appropriate 

infrastructure (A26) 
5. A technology roadmap (C24) 
6. A true internal market for rail services (C01) 
7. Ability to refuel all types of fuel at filling stations (D34) 
8. Accreditations/Certifications (D27, E18) 
9. Adjust costs to promote “green” transport alternative (E22) 
10. Allow alternative vehicle configurations for road transport (A16, E23) 
11. Alternative fuels (D20) 
12. An innovation and deployment strategy (C25) 
13. Automated platooning (B21) 
14. Benchmark of corridor nodes (E05) 
15. Carbon footprint calculators (C29) 
16. Charge level tax, differentiated by % load (A21) 
17. CO2 labels (B26, C28) 
18. Cold ironing providing shore side electrical power to ship at berth (D32,E08) 
19. Congestion charge (B09, D04) 
20. Consolidate the relationship between Spain and France (A39) 
21. Cooperation between buyers of similar freight services (E10) 
22. Cooperation between different transport operators (E11) 
23. Corridor logistics advisors (E13) 
24. Develop new technologies in IWW (B18) 
25. Different pricing with regards to type of freight (B07) 
26. Differentiation of freight rates to level demand over time (E02) 
27. Differentiation of taxes rates to level the road use over time (A24) 
28. Educate freight transport buyers in supply chain/logistics to encourage them to 

plan and book transports as early as possible (E14) 
29. Education on safety –‘zero vision’ (C16) 
30. E-freight (B23, C07) 
31. Electrical power connection for trucks at seaports and in truck parking areas 

(D33) 
32. Electrification of rail corridors (B14) 
33. Eliminate monopolies on the railroad (A07) 
34. Emission directives on engines, Euro classes (D07) 
35. Emission trading (D05) 
36. Enforcement of regulations (B10) 
37. Ensure and increase the capacity of freight in front of passenger (increase the 

proportion of rail devoted only to freight) (A17) 
38. European gauge railway (A20) 

                                              

7
 In parenthesis, the origin of the action in Table 1, Table 2, Table 3, Table 4 or Table 5. 
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39. Ex-ante project evaluation criteria (A41, C36) 
40. Facilitate comparison of freight alternatives (E15) 
41. Facilitate comparison of freight alternatives and penalise (with taxes) the most 

polluting alternatives (A33) 
42. Faster trains (A06) 
43. Freight brokers (E12) 
44. Freight exchange (D25) 
45. Freight prioritization (B12 
46. Fuel –and CO2− tax (A27, D01) 
47. Funding for European Rail Traffic Management System (ERTMS) and European 

Train Control System (ETCS) (B13 
48. Generating electricity with renewable technologies (A30) 
49. Harmonisation of European regulations and systems (electric, signalling, ...) (A09) 
50. Harmonization of ICT (ensure the interoperability between ICT systems) (A02) 
51. Harmonization of regulations and rules throughout the corridor (E20) 
52. Harmonized speed limits (B08, C06) 
53. Heavier trains (A04, B16) 
54. Heavy eco-driving (D19) 
55. Hydrogen infrastructure (B31) 
56. ICT/ITS investments (D14 
57. Implementation of environmentally adapted technology (D21) 
58. Improve the flexibility of processes that regulates rail transports (E19) 
59. Improve the interoperability between Spanish and French rail services (A11) 
60. Improve the management of rail transport (A22) 
61. Include a social, ecological and of cost of maintenance analysis as a pre-project 

evaluation criteria (A42) 
62. Increase the frequency of scheduled service (A03) 
63. Increase the throughput of terminal (E04) 
64. Increased security norms (C15) 
65. Information Broker System (D22) 
66. Infrastructure investments (A43, D13) 
67. Internalization of external costs (B03) 
68. Introduce “green corridor trains (E03) 
69. Investigate the impact on territorial imbalances (A36) 
70. Investment in explaining the actions taken to achieve social acceptance (A45) 
71. Investment in inland waterway (IWW) infrastructure (B17) 
72. Investment in Intelligent Transportation Systems (ITS) (A01, B01) 
73. Investment in maritime port infrastructure (B19) 
74. Investment in rail infrastructure (B11) 
75. Investment in rail infrastructure access to seaports, inland ports, marshalling 

yards and other relevant logistics terminals and installations (A38) 
76. Investment in road infrastructure (B02) 
77. Investment in security measures (A34) 
78. Investments in trans-shipment points (hubs) (A12, D15) 
79. Less bureaucracy and faster handling times at customs offices and borders (D17) 
80. Liberalisation of cabotage (B05) 
81. LNG fuel for vessels (D31) 
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82. Longer trains (A05, B15) 
83. Measure the transport development in the corridor (E21) 
84. Measures to promote increased replacement rate of inefficient and polluting 

vehicles (A25) 
85. Mobility continuity plans (C23) 
86. Modifying the rules for Heavy Goods Vehicles (HGV) weights and dimensions 

(B04, C06) 
87. Network optimization – cargo owner (B24) 
88. Network optimization – logistics service provider (B25) 
89. Network optimization, before new investments (operational aspects) (A19) 
90. Network optimization, before new investments (infrastructure aspects) (A19 and 

A40) 
91. New techniques to allow more efficient short-distance transports (E07) 
92. New techniques to facilitate transfer of goods from one mode of transport to 

another (A13, E06) 
93. New techniques to reduce the energy consumption required for freight 

movements (all transport modes) (E09) 
94. Overall infrastructure planning (A44) 
95. Policies and regulations to reduce the SOx in shipping (A31) 
96. Pooling transport equipment (D24) 
97. Posting the pollution information of each carrier (A32) 
98. Priority lanes for HGV and other equally efficient transport solutions (D16) 
99. Privatization of ADIF and RENFE (A08) 
100. Progressive distance pricing (B06) 
101. Promote the use of short sea shipping (A10) 
102. Reduce road transport regulations (A23) 
103. Reduce the required distance between trains (E16) 
104. Reducing the effect of disturbances in train transit (E01) 
105. Regulation of traffic volumes (D10) 
106. Regulations of emissions (E17) 
107. Regulations on environmental zones/environmental protected areas (D06) 
108. Regulations on vehicle weight and measures (D08) 
109. Research on alternative fuels (A29) 
110. Research on improving batteries (energy storage) (A28) 
111. Reserve of rail cargo space/time using internet technologies (A18) 
112. Road use taxes (to pay the maintenance of infrastructure) (A37) 
113. Road/fairway user charging, differentiated by environmental performance (D03) 
114. Rolling stock exchange (D23) 
115. Safety increasing actions (C18, C19, C20) 
116. Safety technology (C16) 
117. Seamless door-to-door mobility (C22) 
118. Separation of local and international transit (A14) 
119. Separation of passenger and goods (rail) traffic (A15) 
120. Social aspects regarding workers (C08, C09, C11) 
121. Speed limits (C30) 
122. Standardization and harmonization (D11) 
123. Standardized loading units (B22) 
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124. Taxation of fossil fuels (A35, B30) 
125. Time restrictions (D09) 
126. Training for eco-driving (B20) 
127. Transport consolidation and cooperation (B28) 
128. Transport route planning and control (B29) 
129. Travel information (C27) 
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3. List and classification of actions. 

The complete list of actions collected, that is included in Table 2.22, is not usable in practice. 
The number of actions, a total 129, is due in a good extend to the fact that the same or 
similar actions are described in different ways in one source and the other. In addition, the 
level of detail is not homogeneous. It has been considered necessary to summarise and 
classify the various possible actions to facilitate a profitable discussion and decision-making. 

A requirement of the short list of possible actions to prepare is that it is related with the set 
of indicators of sustainability defined in the Chapter I. All the actions to include have to have 
a direct impact on one or more of the indicators, and at the same time, all the indicators 
have to be taken into account by one or more of the actions proposed. 

The list of indicators proposed in the Chapter I is included in the Table 3.1. Next, the short 
list of actions proposed in alphabetical order, together with the indicators that are affected 
by each action, are included in Table 3.2. Finally, Table 3.3 include the list of actions 
classified in six blocks: (a) Functioning of the corridor; (b) New technologies; (c) Physical 
infrastructure; (d) Political measures; (e) Sustainability awareness; and (f) Whole transport 
system. 

Table 3.1. KPI proposed 

KPI1. Direct costs of transport 
KPI2. Frequency of service 
KPI3. Indicator on safety measures 
KPI4. Indicator on security measures 
KPI5. Proportion of co-modal transport 
KPI6. Quality of service in intermodal transport 
KPI7. Reliability of service 
KPI8. Transport time 
KPI9. Alternative fuels filling stations 
KPI10. CO2 emissions 
KPI11. Engine standards 
KPI12. SOx emissions 
KPI13. Activity of the areas served 
KPI14. Impact on physical environment 
KPI15. Total goods volumes 
KPI16. Use of capacity 
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Table 3.2. List of actions and KPIs involved 

Actions KPI involved 

Actions on road traffic, as time restrictions, speed and 
rules for Heavy Goods Vehicles (HGV) 

KPI1, KPI8, KPI10, KPI15 

Actions referred to security and safety, as education, 
norms that are more rigid and investments 

KPI3 , KPI4, KPI7, KPI8, KPI11 

Actions referred to the global planning of freight 
transport 

KPI13, KPI14, KPI15, KPI16 

Actions related to the assessment of social, economic 
and environmental aspects of the new projects 

KPI14 

Actions to facilitate the participation of the inhabitants 
of the areas affected on the planning and management 
of the corridor 

KPI14 

Actions to promote the existence of a competitive 
market altogether with collaboration in the corridor 

KPI1, KPI8, KPI13 

Alternative fuels supplying KPI9, KPI10, KPI12 

Analysis of the carbon footprint of the corridor KPI10 

Define a roadmap for the corridor General 

Electricity supplying for trucks in ports and parking areas KPI10, KPI12 

Facilitate and encourage short sea shipping and inland 
waterway in the corridor 

KPI5 

Facilitate comparison of freight alternatives in the 
corridor regarding pollution 

KPI10 

Harmonization of ICT (ensure the interoperability 
between ICT systems)  

KPI1, KPI7, KPI8, KPI16 

Harmonization of regulations KPI1, KPI8, KPI15 

Implementation of CO2 labels KPI10 

Improve the management, interoperability and 
frequency of rail transport and the throughput of rail 
terminal 

KPI1, KPI2, KPI5, KPI6, KPI7, 
KPI8, KPI13, KPI15 

In relation to railway, electrification, extension of 
European gauge and harmonization of electric and 
signalling systems 

KPI1, KPI2, KPI5, KPI6, KPI10, 
KPI13, KPI15 

Investments on inland waterway, maritime ports, rail, 
road or transhipment terminals 

KPI1, KPI2, KPI5, KPI7, KPI8, 
KPI10, KPI15 
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Posting the pollution information of each carrier KPI10 

Promote good practices as eco-driving and using 
implementing planning systems 

KPI10, KPI11, KPI12 

Promotion of the Intelligent Transportation Systems 
(systems in which information and communication 
technologies are used to optimise the transport 
operations and the collaboration between agents) 

KPI1, KPI6, KPI7, KPI8, KPI10, 
KPI12, KPI16 

Separation of passenger and goods when possible or 
prioritization of goods in the rail traffic 

KPI1, KPI5, KPI6, KPI7, KPI8, 
KPI10, KPI15 

Tax policies to promote sustainable behaviours KPI9, KPI11, KPI12 

Update regulations to allow greater train capacity by 
acting on load; speed; distance between trains, vehicle 
configuration; and train length  

KPI1, KPI5, KPI13, KPI15 
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Table 3.3. List and classification of actions 

Block Actions 

Functioning of 
the corridor 

 Actions on road traffic, as time restrictions, speed and rules for 

Heavy Goods Vehicles (HGV) 

 Harmonisation of regulations 

 Improve the management, interoperability and frequency of rail 

transport and the throughput of rail terminals 

 Promote good practices as eco-driving and implementing planning 

systems 

 Separation of passenger and goods when possible or prioritisation of 

goods in the rail traffic 

New 
technologies 

 Harmonization of ICT (ensure the interoperability between ICT 

systems)  

 Promotion of Intelligent Transportation Systems (systems in which 

information and communication technologies are used to optimise 

the transport operations and the collaboration between agents) 

Physical 
infrastructure 

 Alternative fuels supplying 

 Electricity supplying for trucks and vessels in ports and trucks in 

parking areas 

 In relation to railway, electrification, extension of European gauge 

and harmonization of electric and signalling systems 

 Investments on inland waterway, maritime ports, rail, road or 

transhipment terminals 

Political 
measures 

 Actions to facilitate the participation of the inhabitants of the areas 

affected on the planning and management of the corridor 

 Actions to promote the existence of a competitive market altogether 

with collaboration in the corridor 

 Define a roadmap for the corridor 

 Facilitate and encourage short sea shipping and inland waterway in 

the corridor 

Sustainability 
awareness 

 Analysis of the carbon footprint of the corridor 

 Facilitate comparison of freight alternatives in the corridor regarding 

pollution 

 Implementation of CO2 labels 

 Posting the pollution information of each carrier 
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Whole 
transport 
system 

 Actions referred to security and safety, as education, norms that are 

more rigid and investments 

 Actions referred to the global planning of freight transport 

 Actions related to the assessment of social, economic and 

environmental aspects of the new projects 

 Tax policies to promote sustainable behaviours 

 Update regulations to allow greater train capacity by acting on load; 

speed; distance between trains, vehicle configuration; and train 

length  
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4. Prospects and priorities 

In this section, some insights on prospects and priority actions are provided. The definition of 
policy priorities is qualitative and requires qualified opinions. To obtain these opinions the 
activities that follows have been developed: 

 A second interview with some of the experts that participated in the task 4.1 of the 
project CLYMA, representing some of the stakeholders involved –the experts 
interviewed again have been Chema Gil (CREDA), Valerie Cormier (Eurosud 
Transport), Enrique Boigues (AECOC, Asociación de empresas de Gran Consumo) and 
Pere Padrosa (Conselleria Territori i Mediambient. Generalitat de Catalunya). Some of 
the comments of the experts are presented in Table 4.1. 

 A detailed analysis of the presentations and debates developed on the Stackholders 
Summits of the project CLYMA. 

 The results of other tasks of the project CLYMA, including “Demand study on the 
Lyon-Madrid axis” (CLYMA, 2014a) and “Identification of infrastructural problems on 
the Lyon-Madrid axis” (CLYMA, 2014b). 

 
Table 4.1. Opinions obtained from the experts 

 

 Improvements in interoperability and frequency of rail transport are indispensable 
to increase its share market. As for the railroad, the more important is to make the 
most of existing infrastructure. The cadence is essential, more important than 
speed, because although this is not very high, the train can travel considerable 
distances in a day or two. 

 Technical and normative aspects needs to be harmonized: ICT, gauge, electric and 
signalling systems.  

 Policy measures are important because to develop an action is necessary that it is 
supported by politicians and citizens. It is critical that the citizens have good 
information about the corridor and that they are aware of the importance of the 
corridor for the territory. 

 Awareness of sustainability is also an important aspect. Comparison of alternatives 
should not separate price and environmental impact, as both are relevant. Analysis 
of the carbon footprint has an important role in increasing the social awareness of 
the importance of sustainability. 

 Market and demand has to be taken into account. To promote rail transport, 
actions favourable to rail have to be developed, in instead of taking measures 
against road transport. 
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 The market demands speed, flexibility and economy. However, with regard to 
prices, there is a margin. The customer is willing to pay a little more if the service is 
better or comparable service and is advantageous with regard to respect for the 
environment and sustainability. 

 The railway is particularly suited to massive loads, bulky and low added value, as 
for example loads of raw materials such as coal or other minerals. Ensuring a stable 
load of such commodities and reserves a fraction of the capacity of the trains to 
bring others goods. 

 Intelligent Transportation Systems can suppose a better functioning of the corridor. 

 It is important for the industry to have a clear roadmap for the corridor. 

 Restrictive norms that limit innovation and cost improvement of alternative 
transport means had to be removed. 

 

Based on the information available previously, the new interviews with the experts and the 
other sources of information mentioned, some remarks are presented in relation to the 
various blocks of actions and the priorities proposed.   

Functioning of the corridor 

One of the conclusions obtained from the consultations with the experts is that sometimes 
the approaches regarding sustainability do not take into account how the final decisions 
regarding freight transportation are adopted. Governmental authorities have a central role in 
determine how freight transportation is developed, as they establish rules and, in a good 
extend, control the infrastructures. However, final transport decisions are adopted mostly by 
private companies operating in a competitive environment. 

Private agents’ decisions are determined by the operative needs and the search of 
competitiveness. The governments are also strongly influenced by market needs, as they 
have between their objectives to promote the economic activity. In consequence, the actions 
to adopt, to be effective, should take fully into account the reaction of the transportation 
market participants. 

Therefore, the actions affecting the functioning of the corridor are of critical importance. 
The sustainable behaviours and, in concrete, the alternative transport means should to be 
easy to adopt and efficient enough to be accepted by the market. For this reason, 
harmonization of regulations and improved management of rail and co-modal transport are 
priority to extend the use of alternative means. 

At the same time, concrete initiatives to promote alternative means of transportation are 
necessary to increase their use. Regarding other actions on the functioning of the corridor, 
an equilibrium between environmental and market needs is generally considered the more 
appropriate approach.  
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New technologies 

To obtain more and better information and to improve the capacity to make decisions are 
win-win strategies. When a technology-empowered system achieves a decreasing of delays 
in loading trucks, for example, there is no trade-off between environment and economic 
activity, since both have improved. 

The operators have their own technological equipment. From this point of view, the 
adoption of ICT technologies is a decision that corresponds to each of them. However, to 
obtain a wide adoption in freight transport of ICT technologies it is necessary to undertake 
actions in relation to harmonisation, promote adoption of ICT technologies by all the 
operators, and promote collaboration between operators. 

Physical infrastructure 

Regarding physical infrastructure, there is a general opinion that, in this moment, 
infrastructure is not a major limitation for sustainable transport, and particularly does not 
limit the increase of the participation of co-modal transport. This opinion, which is shared by 
a good part of the experts that have participated in this project, is apparently contradictory 
with the information available on capacity and market share of alternative transport means. 

Effectively, participation of alternative means in the Lyon-Madrid corridor could increase a 
lot. In the Spain/France border, rail transported goods represent only 5% of the total 
(CLYMA, 2014a, p. 29). This proportion is far from the participation obtained in other areas. 
North of Lyon, for example, more than 30% of the freight is transported by rail (traffic 

volume by road is 47,6MT and by rail is 21,2MT  CLYMA, 2014a, p.39). The average of rail 
freight transport in the European Union is 18.2%8. To achieve a similar level in the Lyon-
Madrid corridor it would be necessary to multiply the present participation. 

It is clear that such increase is not possible with existing infrastructures. Saturation of 
capacity of freight transportation by rail is lower that 30% in most of the Spanish segments 
of the corridor, but is higher that 50% in some other segments and goes from 50% to 85% 
in the French segments (CLYMA, 2014b, p.39 and p.56).  

In consequence, capacity of infrastructures can be, in fact, a strong limitation to a future 
increase of the use of alternative transport means in the corridor. However, it is not 
considered a short-term limitation. The existing infrastructures would permit higher volumes 
of transport. According to the opinions gathered, this capacity will not be used in full while 
some problems, notably lack of harmonization and management difficulties, remain. 

That is to say, the existing infrastructures would permit an important increasing in alternative 
means. Until remaining capacity have been used, new infrastructures would not be priority. 
In addition, the development of new infrastructures would be difficult to promote without a 
sustainable growth of the use of the present capacity.   

                                              

8
 Freight transport statistics - modal split. http://ec.europa.eu/eurostat/statistics-

explained/index.php/Freight_transport_statistics_-_modal_split 

http://ec.europa.eu/eurostat/statistics-explained/index.php/Freight_transport_statistics_-_modal_split
http://ec.europa.eu/eurostat/statistics-explained/index.php/Freight_transport_statistics_-_modal_split
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While investments in new infrastructures are not considered priority, some investments 
devoted to facilitate the exploitation of the existent network can be. These investments 
include electrification, extension of European gauge and harmonization of electric and 
signalling systems, when necessary. In relation to alternative fuels supplies, it seems difficult 
to promote their implementation at the corridor level, even it is not technically impossible. 

Political measures 

Transport activity has a strong social and political impact. A policy that does not have a wide 
support, or, at least, acceptation, use to have major difficulties to be implemented. It has to 
be admitted that participation of the various stakeholders and, in particular, of the 
inhabitants of the areas affected, can be a long and complicated process. In addition, it is 
possible that, as a consequence of this process, apparently suboptimal solutions are 
adopted. 

Even tough, the carrying out of a participation process aimed to obtain a wide support to 
the planning and management of the corridor is strongly recommended. There is a long 
history of blocked or only partially developed projects because of opposition movements or 
changing positions of governmental authorities. 

Delays and uncertainty on the development of new projects and the launch of new services 
can cause important damages to the companies that did investment assuming that the plans 
would be fulfilled. In besides, lack of confidence in the future developments can block new 
investments. For this reasons, a clear and credible roadmap of the actions to develop on the 
corridor is a clear need. 

In the other side, policies aimed to promote higher competition in the corridor and to 
promote alternative means as short sea shipping and inland waterway are considered 
necessary. 

Sustainability awareness 

The consciousness of the importance of the sustainability is widely spread. The fact that 
sustainability has to be taken into account is seldom questioned by the various stakeholders 
involved, the governmental authorities and the public opinion. The environmental effect of a 
certain activity or project is a relevant factor to obtain acceptation and support. For this 
reason, to measure impact on sustainability of activities and projects and to communicate 
the results to the public promotes sustainable behaviour.  

However, the effort that the various stakeholders are willing to make for the sustainability 
seems to be limited. According to the opinions obtained, the companies involved would 
accept to pay an extra cost to act more responsibly, but only if this cost is not important 
enough to damage their competitiveness. Similarly, it is little probable that they accept a 
service that is not flexible or reliable enough. Consumers’ sacrifices, by its hand, also tends 
to be limited in time and duration.  

In conclusion, the stakeholders are aware of the sustainability concerns and are willing to 
contribute for it, but in a very competitive environment, this is only possible when the effort 
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is limited. Therefore, sustainability consciousness is an indispensable tool but will be effective 
only when the sustainable alternatives have reasonable cost and service.     

Whole transport system 

A last block of actions includes policies with a global scope that cannot be implemented at 
the corridor level. These measures have been included for completeness, but are outside the 
scope of decision of the corridor and are not considered in the priority list. 
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5. Priorities proposed 

All the actions mentioned have a potential favourable effect on the sustainability of the 
corridor. In particular, and in relation to the capacity of the alternative means, it is 
considered that investments will be necessary in the future.  

According to the objectives of the task, and as result of the analysis performed, short-term 
priorities are recommended. The priorities are the following: 

1) Encourage initiatives aiming to facilitate and promote co-modal and sustainable 
transport. 

The actions to develop are very diverse. All the actions that increase the sustainability of 
the corridor have to be encouraged. These actions include, but are not limited, to the 
following: 

 Actions and regulations that have a significant and visible impact on reducing 
emissions. Such as: 

- Substitution of heavy fuel for liquefied gases and electricity from renewable sources 
in ports and marshalling yards. 

- Implementation of charging stations of liquefied gases and electricity from 
renewable sources in all service areas for trucks and other motor vehicles. 

 Implementation of regular high frequency railroad motorway services that link the 
main hubs of the corridor. 

 Creation or improvement of rail links in ports and marshalling yards, 

 Expansion and promotion of regular short sea shipping services between the ports in 
the area of influence of the corridor. 

 Implementation of a mandatory ELL (efficient loading label) in order to discourage the 
empty return trips of transportation vehicles. 

2) Resolve outstanding issues of harmonization, frequency and reliability. 

Before considering new infrastructures, outstanding issues of harmonization, frequency 
and reliability of alternative modes had to be resolved to create a habit of use of these 
means. 

In particular, the harmonization between French and Spain railway systems is seen as 
critical for the corridor. At this end, a plan to obtain this harmonization could developed. 
This plan should include, in particular, the enlargement of railway sidings in Spain to 
equal its length to those in France, thus allowing the circulation of larger trains avoiding 
at the same time matching operations at the frontier between both countries. 
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3) Promote the use of advanced technologies 

A more intensive use of advanced technologies have to be promoted, to improve 
economic and environmental efficiency. To develop and promote the employ of ICT 
applications for using and managing the corridor, and the improvement of technologies 
for generating, charging and storing clean energies, the initiatives that follow are 
proposed: 

 Creation of a business incubator oriented to the use advanced technologies in the 
corridor. 

 In particular, the development of applications oriented to reduce the waiting time of 
trucks in ports and marshalling yards, which would contribute significantly to the 
efficiency of the corridor and to reduction of emissions. 

 Periodic calls for project funding of research and development on information, 
communications and energetic technologies in the corridor. 

4) Improve planning processes.  

It is considered necessary that the planning processes are reconsidered and improved. A 
reliable temporary plan would facilitate decision making by different agents involved. 

The planning processes had to ensure that all the interests involved are taken into 
account and that the necessary social consensus is obtained. To obtain this consensus 
and to ease the actions to be developed, all the stakeholders implied have to participate 
in the decision process and have to be fully taken into account. 
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6. Conclusions 

This Chapter is devoted to analyse and propose actions and priorities for a green 
development of the Lyon-Madrid axis. The analysis has been done by taking into account 
experts’ opinions and other sources available, to reflect diverse perspectives and points of 
view. The actions have been selected in accordance with the indicators of sustainability of 
the corridor defined in the Chapter I. 

Due to different aspects involved, there is a wide range of possible actions. As the 
consultations done and the sources consulted are numerous, a long list of possible actions 
was obtained. The level of detail of the actions is not homogenous and often the same or 
similar actions are presented in different ways. A total of 24 actions, grouped in 6 blocks, 
have been finally identified. This list, presented in Table 3.3, is one of the results of the task 
4.2 of the CLYMA project. The list can be useful for discuss of possible actions and priorities. 

Last part of the chapter is devoted to analyse prospects and priorities in relation to the 
actions to foster the green development of the corridor. New experts’ consultation was 
developed to complete the available information. Short term priorities recommended are (1) 
encourage initiatives aiming to facilitate and promote co-modal and sustainable transport; 
(2) resolve outstanding issues of harmonization, frequency and reliability of alternative 
modes and create a habit of using these means; (3) a more intensive use of the information 
and communications technologies and data processing; and (4) improve planning processes. 
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1. Introduction 

The purpose of this document is to present a set of recommendations on green freight 
corridors to serve as a guide on how to fulfil green requirements and characteristics in the 
future corridor development plans, and especially those of the Lyon-Madrid corridor. 

More specifically, the objective of this activity is to make general recommendations for the 
future corridor development plans which must be aligned with the “green objectives” of the 
European Union. The recommendations should promote the development and sustainable 
efficiency of the future Lyon-Madrid corridor according to European Union policies. 

The methodology to achieve the posed objectives consists of three parts: first, a literature 
review to find manuals and guides on planning and development of green corridors, as well 
as freight corridor plans and green corridor projects, especially European projects and a 
summary of all regulation and European Commission (2010, 2011a, 2011b, 2013, 2014) 
publications; second, and based on this review, a design of a conceptual framework which 
incorporates the green perspective and addresses the question of how to plan, develop and 
manage a green freight corridor. Finally, a set of recommendations to incorporate 
environmental and sustainability concerns into every phase of freight corridor development 
and operation is proposed.  
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2. Review of relevant studies 

A review of recent and ongoing research and literature was carried out. The results were 
divided into four major areas: 

 Guides/guidebooks/manuals on transportation planning and corridor studies 

 Guides/guidebooks/manuals for sustainability, environmental issues and green 
corridors 

 Corridor studies and freight transport plans 

 Laws, policies and regulations 

The material most relevant to this study is described in this section. 

2.1. Transportation planning and corridor studies 
Australian Transport Council (2006a). This first volume of the National Guidelines for 
Transport System Management in Australia is an introduction to the National Guidelines for 
Transport System Management in Australia. It is a part of a series of five documents that 
comprise the Guidelines. The Guidelines provide a framework, processes, methods and tools 
to assist and guide land and multimodal transport planning in Australia. 

Volume 2 of the National Guidelines for Transport System Management (Australian 
Transport Council, 2006b) presents a detailed framework for undertaking strategic transport 
planning and development. The framework incorporates several elements and identifies four 
levels of planning based on five transport system elements: network, corrido/area, route and 
link. 

The framework is divided into eight phases: objective setting, policy choices, system 
planning, identification of infrastructure and non-infrastructure initiatives, appraisal and 
business case, initiative prioritisation and program development, program delivery, and 
performance review. This volume offers a detailed explanation of each of the phases. 

The report by Arnold (2005) about Best Practices in Corridor Management examines 
measures to improve management of international transport corridors and corridor 
performance. Moreover, the document presents management techniques for coordinating 
the development of corridors, i.e., to improve coordination among the diversity of 
stakeholders and government agencies involved in the corridor. The document explains the 
three general management structures (or models) applied to the development of 
international freight corridors. 

One of the most useful guides to be found in the literature review is that of Smith (1999). 
This report provides practical tools and guidance for designing, organising and managing 
corridor studies, with an emphasis on how to do the process for effective transportation 
decision-making.  

The report summarises the purpose of a corridor study as “to assist in making planning 
decisions regarding the design concept and scope of a transportation investment that best 
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meets community needs, taking into account a wide range of factors relating to 
transportation service, impacts, and financial feasibility” 

The typical flow of a corridor study (as a process for conducting a transportation corridor 
planning study and making effective decisions) includes the following activities: study 
initiation (e.g., planning for community involvement, mission statement, problem 
identification, evaluation criteria development), development and evaluation of initial 
alternatives (or investment strategy), development and evaluation of detailed alternatives, 
financial analysis and selection of preferred investment strategy, and project development 
and implementation. Moreover, Chapter 2 of the document describes the transportation 
planning process.  

The chapters are a guide on how to develop each of the activities of a corridor study, giving 
examples, tools and techniques useful for each step. 

Chapter 7, which develops and evaluates alternatives, includes a section about 
environmental analyses. Environmental issues that may need to be addressed in a corridor 
study are air quality, community impacts, cultural resources (parklands, historic and 
archaeological resources), distribution of benefits and impacts (including environmental 
justice issues), endangered and threatened species, hazardous waste, noise and vibrations, 
secondary and cumulative impacts, and wetlands. 

For each of these impacts, the report points out sources of information, possible agencies 
for coordination and consultation, and a brief description of methodologies to be used.   

2.2. Sustainability, environmental issues and green corridors 
Amekudzi and Meyer’s (2005) report describes the transportation planning and project 
development process and explains where and how to integrate environmental factors 
effectively. This includes considering areawide air and water quality impacts, ecosystem 
analysis, watershed evaluations, secondary and cumulative impacts, and social and 
community impacts. 

Chapter 3 describes procedures, methods and institutional arrangements for consideration 
of environmental factors in transportation system planning and decision making. 

The report also presents a conceptual framework of transportation system planning and 
project development whose basic are vision statement, definition of goals and objectives, 
identification of system performance measures, analysis and identification of alternative 
strategies, evaluation of alternative actions, development of recommended strategies or a 
plan, programming, project development and system monitoring. This framework is also 
used to show where environmental factors can be incorporated to improve this process and 
what strategies can be used to provide greater sensitivity to environmental concerns. The 
framework can be used to identify opportunities and challenges for enhancing 
environmental stewardship through transportation planning. The report includes a set of 
case studies of state and metropolitan planning processes in USA. Moreover, it synthesises 
successful current procedures, methods and institutional arrangements for integrating 
environmental concerns into transportation planning, as well as showing in what way 
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environmental factors can be incorporated into each of the steps of the framework 
proposed.  

Report 750 of the National Cooperative Highway Research Program about “Strategic issues 
facing transportation” presents sustainability as an organising principle for transportation 
agencies (Booz Allen Hamilton, 2014). This report is intended to consider how transportation 
might best support a sustainable society in the future. It focuses on factors affecting the 
capabilities of transportation agencies to support a sustainable society. The report uses 
triple-bottom-line (TBL) sustainability dimensions (economic, social, and environmental) and 
provides recommendations about strategies and methods for local, regional and state 
transportation agencies.  

Another interesting document is a Guidebook for Corridor-Based Statewide Transportation 
Planning (Carr, Dixon, and Meyer, 2010). The main purposes of this report are to provide 
practitioners with a strategic approach for initiating a multimodal, corridor-based statewide 
transportation planning process, and apply the results of corridor planning studies and 
analyses in making decisions about future investments in transportation facilities and 
systems.  

The paper offers technical guidance on the activities to State Department of Transportation 
(DOT) planners (it provides a “checklist” matrix of the steps and tasks for undertaking a 
SWCP process), an application of technical guidance in a hypothetical state, and examples 
from DOTs of how steps of the planning process have been implemented.  

The report presents a conceptual framework for a multimodal Statewide Corridor Planning 
(SWCP) process whose main steps are to establish organising principles and an institutional 
structure, establish a corridor network, identify study corridors, conduct corridor studies, and 
identify statewide investment programs and system management strategies.  

In relation to performance measures required, this guide proposes: 

● Travel time delay, volume/capacity rations, and level-of-service measures 
● New transit ridership 
● Number and extent of bottlenecks 
● Crashes by type 
● Accessibility to major employment and industrial sites 
● Pavement and bridge conditions 
● Environmental conditions (noise levels at sensitive locations, emissions levels, acres of 

wetlands impacted by the transportation system) 
 

Given the concern for potential environmental impacts, an environmental overview must be 
conducted as part of each corridor study to identify areas of high environmental sensitivity 
(i.e., areas where some effort would be likely to be needed to avoid, minimise, or mitigate 
environmental impacts.  
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The Final Report by ICF International (2008) explores the possibilities for integrating climate 
change considerations (i.e., greenhouse gas impacts) into long range transportation planning 
at state and metropolitan level.  

Transportation plans can consider both mitigation of and adaptation to climate change. 
Mitigation means reducing the major cause of climate change, i.e., GHG emissions released 
by human activities. Adaptation means minimising the potential impacts on the 
transportation system from climatic changes such as rising average temperatures, increased 
intensity of storms, rising sea levels, and increases in overall climatic variability. 

The report presents the basic steps of the typical transportation planning process. These 
steps can also be applied to the drafting of corridor plans. They include stakeholder 
identification and initial outreach, establishment of vision, goals and objectives, definition of 
performance criteria and data needs, evaluation of deficiencies, development of alternative 
plan scenarios, evaluation of alternatives and selection of preferred alternative. The report 
discusses opportunities to incorporate climate change throughout the transportation 
planning process. Furthermore, the document identifies opportunities for practitioners to 
address climate change within several key components of transportation plans, namely 
vision and goals, trends and challenges, strategies and improvement projects, and 
performance measures 

The report discusses current practice in quantification of GHS impacts on transportation 
plans, and GHG mitigation strategies in transportation planning. 

Documents generated by various European projects have been consulted. The Green 
Corridor Manual by EAST WEST Transport Corridor II project (2012) proposes a definition of 
green transport corridors and explains the key characteristics of green corridors. In addition, 
the manual identifies the basic elements of a green corridor compared to a traditional 
transport corridor. The manual also presents Key Performance indicators for monitoring 
corridor performance and a proposal for a governance and management structure.  

The Green Corridors Handbook, Volume II by SuperGreen project (2012), clarifies the 
concept of green corridors and analyses the models that have been applied in corridor 
development. Finally, the handbook examines how to manage a green corridor, the 
governance structures, and how to monitor performance. 

The Guidebook for Sustainability Performance Measurement for Transportation Agencies 
(Zietsman, 2011) provides guidance to identify and apply sustainability-related performance 
measures and offers a framework to design a performance measurement system. The 
document highlights case studies to provide real-world examples of how sustainability could 
be incorporated. Chapter 5 presents a step-by-step explanation of how to use each of the 
components of the framework.  

The guidebook provides several tools, such as a compendium of performance measures, a 
sustainability checklist, and existing performance measurement programs and best practices. 
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2.3. Existent corridor studies and freight transport plans 
In order to review existing and on-going corridor studies and freight transport plans, several 
documents/studies have been recorded. One of the most relevant for this chapter is the 
“Mediterranean Core Network Corridor Study. Final report” (European Commission, 2014). 
The following European corridor studies and reports have been consulted: 

● Mediterranean core network corridor study. Final report 
● North Sea-Baltic Core Network corridor study. Final report 
● Orient-East Core Network corridor. Draft Final Report 
● Study on TEN-T Core Network Corridor Rhine-Alpine. Final report 
● TEN-T Core Network Corridors: Scandinavian-Mediterranean corridor 
● Core Network Corridor. Progress Report of the European Coordinators 
● Progress-Report 2012 Executive Board Rail Freight Corridor 1: Zeebrugge-

Antwerp/Rotterdam-Duisburg-Basel-Milan-Genoa 

In addition, an effort has been made to search and review freight corridor studies and 
freight transport plans of non-European countries, such as 

● Missouri River freight corridor assessment and development plan (USA) 
● Portlink. Inland freight corridor development plan (Australia) 
● Western Australian Regional Freight transport network plan (Australia) 

2.4. Laws, policies and regulations 
The Freight Logistics Action Plan is one of the European Commission (2007) policy initiatives 
which presents a set of actions to improve the efficiency and sustainability of freight 
transport in Europe. One of the proposed actions refers to green freight transport corridors.  

Relevant is also the White Paper of the European Commission (2011a), which presents a 
vision for a competitive and sustainable transport system and a strategy for early deployment 
of new technologies and the development of adequate infrastructure.  

Concerning regulation, TENT-T guidelines (European Commission, 2014), as well as 
Regulation N0 913/2010, Regulation (EU) 1315/2013, Regulation (EU) 1316/2013 and 
Regulation (EU) No 275/2014 of the European Parliament and Council are key elements to 
contextualise and frame the present work. 
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3. Conceptual framework 

The present document is based on a conceptual framework for planning and developing 
freight corridors. The framework facilitates the provision of strategically-based advice to 
decision-makers, because decision-making in transport is complex. It involves competing 
objectives, trade-offs, constraints, uncertainty, multiple options, and impacts of different 
nature (Australian Transport Council, 2006a).   

Generally, transportation planning guides provide a framework to assist decision-making by 
reducing complexity and adding consistency and rigour. This is accomplished by breaking the 
process intro phases or steps, and helping make good use of data, information and analysis 
throughout the process. In this context, a framework could be defined as a decision support 
system to achieve high-level transport system objectives. This is a common methodological 
approach in guidebooks for transportation planning, as well as in corridor studies, to 
illustrate the flow of activities to be performed or to depict the decision-making process. 

Moreover, there are different levels of planning that are based on five transport system 
elements (link, route, corridor, area and network). Planning at each level considers demand 
(land use, population, economic and social activities) and supply (e.g., infrastructure) factors 
relevant to the level (Australian Transport Council, 2006). Although the framework proposed 
can be applied to different levels, the recommendations in subsequent sections refer to a 
corridor level. 

The framework is proposed as a tool to incorporate green issues and concerns in corridor 
development plans. The aim of the framework is to facilitate the inclusion of sustainability 
mainstreaming in all the elements and decisions of freight corridor development plans. 

The framework adopts a much broader perspective than what constitutes transport systems 
planning and project development, which are conceptualised as a process and encompass a 
broad set of activities. It breaks the process into steps and offers a structured approach to 
decision-making.  

The framework also describes the key steps that are part of a freight corridor planning and 
development plan. All these steps affect sustainability and can be used as opportunities to 
integrate green considerations. Environmental and social considerations can be included in 
many of the steps typically  constituting a transportation planning and project development 
throughout the process.  

Obviously, a framework is a simplification of what could be a very complex process. The 
framework shows the process as a rational series of consecutive steps. In reality, some 
activities possibly occur simultaneously. However, the framework identifies important 
components of a process and their relationship to one another. Therefore, the framework 
also includes feedback between phases, and recognises that transport planning and 
development are not strictly sequential. The framework also recognises that transport system 
decisions are made within a complex political environment where the views of stakeholders 
should be considered (Australian Transport Council, 2006a).   
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This framework has been developed on the basis of several transport system frameworks 
found in the literature (e.g., National Guidelines for Transport System Management in 
Australia. Volume 1 by Australian Transport Council, 2006, p. 11; Consideration of 
Environmental Factors in Transportation Systems Planning. Report 541 by National 
Cooperative Highway Research Program, 2005, p. 34; Integrating Climate Change into the 
Transportation Planning Process. Final Report by Federal Highway Administration of USA, 
2008, p. 5).  

All the frameworks offer fairly common methods in transportation planning, following a 
sequence of several steps (or phases) to arrive at a plan. At each step of this process it is 
necessary to incorporate data, information and make decisions. Within these steps, there are 
potential points to integrate considerations of environment, climate change and 
sustainability. Legislation and European Union policies must also be considered to meet 
minimum standards in transportation plans.  

The framework in Figure 3.1 illustrates how and where green concerns can be incorporated 
throughout the process of corridor planning into each step, and how to address these issues 
within several key components of a freight corridor plan. 

Figure 3.1 illustrates the basic steps in corridor planning and the project development 
process. The development of this framework heavily relies on the long-range transportation 
planning process proposed in ICF International (2008). Integrating Climate Change into the 
Transportation Planning Process. Final Report. Federal Highway Administration of USA 
(2008), and on the conceptual framework of transportation systems planning and project 
development presented in Amekudzi & Meyer (2005). Consideration of Environmental 
Factors in Transportation System Planning. Report 541. National Cooperative Highway 
Research Program of USA. 

These basic steps are explained in more detail in the following sections: 

1. Stakeholder identification and initial outreach 

2. Establishment of vision, goals and objectives 

3. Definition of performance criteria and data needs 

4. Identification and analysis of current and future problems, deficiencies and needs 

5. Development and evaluation of alternatives, improvement strategies and projects 

6. Development of an investment and financial analysis 

7. Project development 

8. Design of governance and management model 

9. System monitoring 

The final component of the framework is system monitoring. It provides a feedback loop to 
define goals and objectives and the use of performance measures. Based on the results 
obtained, a deep analysis and identification of new goals and objectives will be necessary. 
Similarly, the governance model can lead to identification of new stakeholders and new 
agents to engage in the project. 
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The following sections describe the above steps and present examples of how to incorporate 
green considerations. Finally, several recommendations are given to make the Lyon-Madrid 
freight corridor green. 

Figure 3.1. Conceptual framework to address green concerns and sustainability 

Stakeholder
identification and 
Initial Outreach

Define Vision, 
Goals and 
Objectives

Analysis of the current and future
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3.1. Stakeholder identification and initial outreach 
Transport system decisions are made within a complex political environment in which the 
views of a range of stakeholders need to be understood (Australian Transport Council, 
2006b). Stakeholder engagement is essential in all phases of the process described in the 
framework. Guidebooks and experts in transport planning strongly recommend taking into 
account and involving a wide range of stakeholders in transportation system planning and 
transportation corridor studies. One of the reasons for this is that involving different interest 
groups maximises opportunities for bottom-up information flow and facilitates community 
proposals to be consistent with government objectives. This can improve the quality of 
advice to decision-makers. 

Environmental and community concerns should be considered early in project development. 
Following Amekudzi & Meyer (2005) “context-sensitive solutions can be defined as when a 
transportation project is developed from the very beginning collaboratively with many 
stakeholders, each of whom has a different perspective on what the project should be and 
how it might affect the surrounding natural and community environment” (p. 14)  
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Moreover, successful consideration of environmental factors in corridor planning and project 
development will require significant public and community involvement, as well as 
participation of environmental stakeholders (Amekudzi & Meyer, 2005, p. 98).  

Community involvement is broader than public involvement because it includes multiple 
outreach activities: the general public, transportation agencies, state, regional and local 
resource agencies, the media, and so forth (Smith, 1999). It is essential to make community 
involvement constructive for effective decision-making process by balancing community 
objectives and concerns, and minimising the impacts on the community and the 
environment. Community involvement consists in exchanging information and viewpoints 
with a broad cross-section of the community as part of the process of corridor planning and 
project development (Smith, 1999). 

Often, the initiative to carry out the planning of a transport system comes from a 
government transport agency (national or regional, depending on the case). In the case of 
an international corridor, the initiative can come from other sources, for example, a group of 
agents that can be called promoters. Promoters may include government agencies of 
transport belonging to various countries and other transport agencies. These promoters 
should identify stakeholders to participate in the process. Potential stakeholders include 
environmental agencies and interest groups, local air quality or natural resource agencies, 
freight carriers (including trucking, rail, marine, and airline companies), operating agencies 
(including toll-way authorities), local government representatives, and safety, security and 
emergency response teams.  

The organisation responsible for corridor planning and development should engage 
environmental agencies, state, regional and local government agencies and other 
organisations involved in environmental action planning. Private industries with a large 
impact on transportation GHG emission as well as other environmental impacts should also 
be contacted.  

An example of what is explained in this section is the long-range Washington transportation 
plan 2003-2022 (Washington State Department of Transportation, USA). The plan states 
that “environmental concerns must now be incorporated early into planning and project 
development to ensure minimal effect to the environment and effective mitigation for 
unavoidable effects” (cited in Amekudzi & Meyer, 2005; p. 41).   

In international corridors, such as the Lyon-Madrid freight corridor, there are country-level 
government transport agencies, and region and local-level agencies. The partners of the 
CLYMA project should integrate representatives of the above types of agencies in the initial 
core group. It is strongly recommended that the operating agencies send representatives to 
the initial meetings (Smith, 1999). The partners of the corridor project should also involve 
personnel with environmental experience in the initial decisions. 

Stakeholder engagement could be formal or informal, top-down or bottom-up. There are 
several involvement techniques by target group. The following is a list of the techniques 
pertinent to public involvement: business group meetings, neighbourhood meetings, focus 
groups, citizen advisory committees, workshops, newsletter articles, documents posted on 
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the web, hot line, displays in malls, field tours, and opinion polls at key points. Furthermore, 
the media should be considered a strong ally for public involvement.   

The “Guidebook for transportation corridor studies: a process for effective decision-making” 
by Smith (1999) recommends some key principles in corridor study initiation: study initiation 
meetings with broad representation of stakeholders to properly scale the level of detail, 
prepare a good work plan and a clearly defined decision-making structure (if necessary, 
define the formation and use of technical and policy committees for the corridor study), and 
develop a public/community involvement plan.  

An initial meeting should be held. Some of the activities involved with such an initiation 
meeting would normally include, among others, identification of other potential 
stakeholders, notification to stakeholders, presentation/discussion of objectives of the 
project, discussion of outreach approaches, and collection of input on issues that should be 
addressed. Moreover, a good and fluent inter-stakeholders communication should be 
established from the start, and good follow-up to every meeting is essential to preventing 
later problems: mail out of documents and materials to invited individuals who were not 
able to attend, set up of documentation meetings and distribution of meeting minutes to all 
stakeholders. 

Figure 3.2 illustrates the general flow of information for a typical corridor study 
management structure with an agency project manager/study team, technical committee, 
and policy committee. Information is generated by the study team, and then flows to the 
technical committee and finally to the policy committee. The policy committee provides 
direction to the technical committee on selected decisions, and in turn, the technical 
committee provides direction to the study team. The public and media have formal and 
informal information exchange with the study team and committees. 

Figure 3.2. General Flow of information for a typical corridor study management structure. 
Source: Smith (1999), p. 4-20 
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As a result of the foregoing, the following recommendations to achieve a green freight 
corridor development are proposed: 

 Involvement of all stakeholders in the project. Involve community, environmental 

agencies and public and private transport agents, in addition to representatives of 

local, regional and national administrations involved in the geographical area of the 

corridor. 

 Successful consideration of environmental and community concerns in corridor planning 

and project development. This will require significant public involvement and 

participation of environmental stakeholders. 

3.2. Establish vision, goals and objectives 
Organisation (or committee) responsible for corridor planning and development establishes a 
vision and related goals and objectives for the freight corridor. The vision is something to be 
pursued. Its definition reflects what we would like to achieve or accomplish in the future. 
The vision of the freight corridor consists of a statement of desired end-states of 
transportation efficiency and efficacy, prosperity, environmental quality, social equity and 
quality of life.  

The vision is intended to serve as a clear guide to decision making and for choosing current 
and future courses of action. It should reflect the commitment to mitigate the corridor’s 
impact on climate change. On the other hand, the corridor project should include goals that 
address environmental issues, and specific linkages between transportation and climate 
change (such as VMT per capita, total energy use, total GHG emissions) as well as land use 
(ICF International, 2008). Along with goals, the corridor project should set objectives 
(statements of desired outcomes remaining to be achieved) that provide direction to the 
planning process. These will be implemented in subsequent actions and activities that reflect 
a concern for environmental quality and preservation. Moreover, environmental goals and 
objectives should have some influence over the identification of strategies and the type of 
information that decision makers will use to choose among the alternatives analysed.  

For example, the vision of California’s state transportation plan 2025 (California Department 
of Transportation, USA) is “one where California has a safe, sustainable transportation 
system that is environmentally sound, socially equitable, economically viable, and developed 
through collaboration; it provides for the mobility and accessibility of people, goods, 
services, and information through an integrated, multimodal network” (cited in Amekudzi & 
Meyer, 2005; p. 37).   

The primary goal of Puget Sound region’s (Seattle) Vision 2020 is “to create diverse 
economically and environmentally healthy communities framed by open space and 
connected by a high-quality, multimodal transportation system that provides effective 
mobility for people and goods” (cited in Amekudzi & Meyer, 2005; p. 40). 

Puget Sound region’s Vision 2040 states that “our vision for the future advances the ideals 
of our people, our prosperity, and our planet. As we work toward achieving the region’s 
vision, we must protect the environment, support and create vibrant, liveable, and healthy 
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communities, offer economic opportunities for all, provide safe and efficient mobility, and 
use our resources wisely and efficiently. Land use, economic, and transportation decisions 
will be integrated in a manner that supports a healthy environment, addresses global 
climate change, achieves social equity, and is attentive to the needs of future generations” 
(Puget Sound Regional Council. Vision 2040, 2008). The goals statement for transportations 
is “The region will have a safe, cleaner, integrated, sustainable, and highly efficient 
multimodal transportation system that supports the regional growth strategy, promotes 
economic and environmental vitality, and contributes to better public health” (Available at 
http://www.psrc.org/assets/366/7293-V2040.pdf). 

In this context, the overarching purpose of the Western Australian Regional Freight 
Transport Network Plan is to “guide the future development of the regional freight network 
to successfully respond to the needs of the growing Western Australian economy and 
population, while protecting the environment and quality of life aspirations that the 
community value” (Department of Transport, Australia. Available at 
http://www.transport.wa.gov.au/mediaFiles/about-
us/ABOUT_P_RegionalFreightPlan_FullA3.pdf). 

The Australian Transport Council (ATC) has adopted the following national vision and 
objectives for the transport system (National Guidelines for Transport System Management 
in Australia (2006, p. 15): 

“VISION 

To maximise the contribution of effective transport to Australia's productivity, quality of life 
and equity. 

In pursuing this vision, ATC recognises that transport is ‘seamless’, both between modes 
and between domestic and international transport. 

OBJECTIVES 

To make this vision a reality, ATC will be seeking to achieve a transport system that is 
efficient, safe, sustainable, accessible and competitive.”  

High-level transport system objectives are reflected in more detailed objectives at subsequent 
levels. Therefore, objectives at one level guide the specification of objectives at the next 
level. The objectives provide direction over time and guidance for decisions in subsequent 
phases of the framework. Only if the sustainability concern is included in the vision and 
objectives statement, will the latter drive the implementation of actions and solutions to 
achieve societal and environmental objectives.   

The Guidebook for sustainability performance measurement for transportation agencies by 
Zietsman et al. (2011) provides a set of recommended sustainability goals that can serve as 
guidance for transport agencies’ goal statement through a long-range transportation plan. 
Table 3.1 illustrates the recommended transportation sustainability goals. 

 

http://www.psrc.org/assets/366/7293-V2040.pdf
http://www.psrc.org/assets/366/7293-V2040.pdf
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Table 3.1. Recommended transportation sustainability goals 

Sustainability Goal Definition 

1. Safety 
Provide a safe transportation system for users and 
the general public 

2. Basic accessibility 
Provide a transportation system that offers 
accessibility that allows people to fulfil, at least, 
their basic needs 

3. Equity/equal mobility 
Prove options that allow affordable and equitable 
transportation opportunities for all sections of 
society 

4. System efficiency 
Ensure that the transportation system’s 
functionality and efficiency are maintained and 
enhanced 

5. Security 
Ensure that the transportation system is secure 
from, ready for, and resilient to threats from all 
hazards 

6. Prosperity 
Ensure that the transportation system’s 
development and operation support economic 
development and prosperity 

7. Economic viability 
Ensure the economic feasibility of transportation 
investments over time 

8. Ecosystems 
Protect and enhance environmental and 
ecological systems while developing and 
operating transportation systems 

9. Waste generation 
Reduce waste generated by transportation-related 
activities 

10. Resource consumption 
Reduce the use of non-renewable resources and 
promote the use of renewable replacements 

11. Emissions and air quality 
Reduce transportation-related emissions of air 
pollutants and greenhouse gases 

Source: Zietsman et al. (2011, p. 19) 

Accordingly, regarding the establishment of the vision, mission and objectives for a green 
freight corridor, it is recommended to: 

 Include sustainable development considerations.  

 Include environmental goals (as GHG emission reductions and related climate change 
mitigation), social equity and quality of life goals, along with transportation goals. 
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3.3. Define performance criteria and data needs 
Decision makers or committees responsible for transport system planning must develop 
performance criteria to measure progress towards stated objectives. They must also identify 
key data needed to measure performance against the criteria. Sustainability performance 
measures are those quantifiable criteria that have been selected or organised by a set of 
sustainability goals and objectives (Zietsman et al., 2011, p. 8).   

The terms “performance measures”, “measures of effectiveness”, and “performance 
indicators” are often used synonymously to convey how individual performance criteria will 
be quantified (Smith, 1999).  

For each objective defined in the preceding step of the corridor planning process, a 
performance indicator and target to assess progress should be specified, and aspects 
requiring improvement identified. As the National Guidelines for Transport System 
Management pointed out (ATC, 2006) the performance measures and targets should: 

 Preferably be expressed in quantitative terms (absolute and relative terms). 

 Cover broader stakeholder interests and concerns. 

 Not be biased towards a particular transport mode or solution. 

 Ensure that the targets are realistic. 

Following Arnold (2005). Best Practices in Corridor Management. The World Bank, p. 6, 
corridor performance can be evaluated from three perspectives: 

 Quality of transport and logistics services 

 Capacity and condition of public infrastructure used by these services 

 Movement of goods in the corridor 

Performance is measured in terms of average time and cost for transport units moving 
through this corridor for specific links and nodes of the corridor; cost and time for each of 
the principal supply chains; reliability in meeting delivery times; and flexibility through 
availability of different types and qualities of transport services. 

Efforts to improve corridor performance require a cooperative effort by the public and 
private sector. The range of public and private sector stakeholders involved in a corridor will 
limit the diversity of their goals and the development of the corridor. Therefore, sustainability 
goals, objectives and key performance indicators must be considered to measure corridor 
performance. 

To incorporate green concerns, there should be performance measures that relate to 
environmental quality, economic development, and quality of life. For the transport sector, 
environmental criteria should include performance measures related to GHG emissions and 
adaptation to climate change, and other relevant environment aspects such as noise, land 
use, impact on biodiversity, among others (GreenPort, 2014).  
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The selection of appropriate performance measures at this step can help prioritise funding 
for projects that mitigate or adapt to climate change at later stages of the process. 
Moreover, the evaluation criteria (by which alternatives/projects will be evaluated and judged 
against one another, section 7) should be closely related to the defined performance criteria 
in order to achieve a strong connection between project-level evaluation/selection and 
system performance measurement. Performance measures will likely be strong candidates 
for evaluation criteria (Smith, 1999). 

One of the most significant examples in the United States of America that illustrates the use 
of performance measures in its statewide transportation program is the Minnesota 
Department of Transportation (Mn/DOT). In mid-1990s, Mn/DOT used a set of performance 
measures to monitor the change in important characteristics of transportation system 
performance. The list of outcomes and measures included six items (Amekudzi & Meyer, 
2005; p. 46): 

 Time-directness (number of freeway miles congested, average travel time and 

distance, percentage of Minnesotans satisfied with trip time) 

 Safety (motor vehicle crash rates and fatal crashes by roadway design type, 

percentage of Minnesotans feeling safe while driving in work zones, percentage of 

Minnesotans satisfied with safety of roadways) 

 Condition of infrastructure (pavement quality index, bridge structural rating, bridge 

functional rating) 

 Access/basic levels of service (percentage of Minnesotans with satisfactory transit 

options, posted bridges and bridge load carrying capacity, miles of trunk highway 

spring weight restrictions, percentage of Minnesotans satisfied with travel 

information) 

 Environment (percentage of residential areas in incorporated areas exposed to 

excessive noise, number of wetland acres impacted and replaced) 

 Socioeconomics (total VMT and freight ton miles, maintenance and construction 

expenditures per VMT, percentage of highway funds going to construction) 

In 2000, Minnesota Department of Transportation shifted the focus of its performance 
measurement. In the environmental area, instead of performance measures, Mn/DOT 
officials use key indicators to monitor environmental system conditions and performance. 
Indicators are defined as “a set of consistent trend data reported over time that provides 
important historical or predictive information on changing conditions of strategic 
importance” (cited in Amekudzi & Meyer, 2005; p. 46). The key environmental indicators 
must cover the following five areas: 

 Air (air quality, fleet emissions) 

 Water (water quality, water quantity, wetlands, erosion control) 

 Land (habitat/wildlife, special parks/wildlife, recreation areas, vegetation 

quality/sustainability) 
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 Community and quality of life (context-sensitive solutions, environmental justice, 

noise) 

 Operations (construction sustainability, maintenance waste materials management) 

An example of the type of indicators being considered includes “ambient concentrations of 
pollutants and greenhouse gases” for air quality. 

Another example is provided by the Pennsylvania Department of Transportation (PennDOT) 
long-range multimodal transportation plan for 2000 to 2025. PennPlan includes all modes of 
transport (highways, public transit, passenger rail, freight rail, air, water, bicycle, and 
pedestrian facilities) as well as the intermodal connections between these modes. The plan 
includes 10 goals that have been translated into 30 tasks or objectives, each with one or 
more performance measures, as well as quantitative targets to be met within designated 
time frames. PennDOT systematically monitors and reports on its progress toward achieving 
the present targets and the implementation of the plan objectives through an annual report. 

One of the goals emphasises improving the environment.  Table 3.2 shows examples of 
performance measures and targets for selected objectives. 

Table 3.2. Example PennPlan objectives, performance measures and targets 

Objective Performance measure Target 

Develop and implement a 
program to analyze 
environmental impact in 
conjunction with the PennPlan 
corridor analysis program 

Number of environmental 
impact analyses completed 

Two analyses completed per 
year 

Increase urban and rural transit 
systems ridership 

Percentage increase in 
transit ridership, using 1997 
as the base year 

Ridership increased by: 

9% (2003) 

16% (2010) 

26% (2020) 

Reduce dependence on single-
occupancy vehicles 

Increase vehicle occupancy 
rate (VOR) 

VOR increased by: 

5% (2003) 

10% (2010) 

20% (2020) 

Promote telecommuting as an 
alternative to traditional work 
travel 

Increase telecommuting as 
reported in the national 
censuses, with 2000 census 
as a base 

Telecommuting increased 
by: 

15% (2010) 

220% (2020) 

Source: Pennsylvania Department of Transportation (cited in Amekudzi & Meyer, 2005; p. 47)                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                          
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The 2010 California Regional Progress Report by California DOT presents a framework for 
measuring sustainability based on 20 integrated, place-based, quality-of-life regional 
indicators. The report calls for dialogue among state, regional, and local governments to 
share strategies, address disparities, define and improve sustainability measurement (cited in 
Booz Allen Hamilton, 2014, p. 109). 

The Chicago Metropolitan Agency for Planning (CMAP) has an extensive sustainability 
performance measurement program. To evaluate project’s sustainability for inclusion in its 
long-range transportation plan, CMAP uses a set of performance measures (not weighted), 
organised into the following eleven categories (cited in Zietsman et al., 2011, p. 27):  

1. Long-term economic development 

2. Congestion 

3. Work trip commute time 

4. Mode share 

5. Job-housing access 

6. Air quality 

7. Energy use 

8. Natural resource preservation 

9. Infill and reinvestment 

10. Peak period utilisation, and 

11. Facility condition (highways only) 

Appendix B of the Guidebook for Sustainability Performance Measurement for 
Transportation Agencies by Zietsman et al. (2011) provides a performance measures 
compendium to help identify objectives and performance measures to promote 
sustainability.  

More specifically, the Green Corridor Manual (2012) developed by the EAST WEST Transport 
Corridor II project (part-financed by the European Union) proposes Key Performance 
Indicators (KPIs) to assess and monitor the sustainability of a corridor or its components. This 
manual states that Key Performance indicators (KPIs) are important elements in the future 
development of green corridors. Developing new corridors into sustainable, green units 
entails defining specific and measurable key performance indicators for the following areas 
(EAST WEST, 2012, p. 18): 

 Economic efficiency 

 Environmental efficiency 

 Social efficiency 

As it is recommended in the Green Corridor Manual (EAST WEST Transport Corridor II, 2012, 
p. 18), in order to reflect green transport and corridor performance it is necessary to include: 

 Operational indicators: aiming at optimising ongoing cargo flows with regard to 

overall sustainability performance, i.e. links and nodes, transport techniques and 

logistics solutions 
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 Enabling indicators: aiming at optimising long-term development with regard to 

sustainability performance, i.e. hard and soft infrastructures, policies and regulations 

Table 3.3 offers a reproduction of the KPIs selection by the Green Corridor Manual (EAST 
WEST Transport Corridor II, 2012, p. 18): 

Table 3.3. Corridor performance KPIs  

Performance areas Operational indicators Enabling indicators 

Economic efficiency 
Total cargo volumes 

On time delivery 
Corridor capacity 

Environmental efficiency 

Total energy use 

Greenhouse gases, CO2 

Engine standards 

ISO 9001 dangerous goods 

Alternative fuel filling 
stations 

Social efficiency 

ISO 31 000 

ISO 39 000 

 

Safe truck parking 

Common safety rating 

Fenced terminals 

Source: Green Corridor Manual (EAST WEST Transport Corridor II, 2012; p. 18) 

The Green Corridor Manual also provides a comparison with the results of SuperGreen 
project (a coordinated action project supported by the European Commission, 7th 
Framework Program) and its KPIs.   

Finally, the Green Corridor Manual recommends that the KPI selection should be 
continuously evaluated and adapted to maintain its relevance. In order to test and evaluate 
the proposed set of KPIs, five components of the East West Transport Corridor were 
evaluated. The results revealed several problems; for example, there is a need to further 
develop a more illustrative set of KPIs for social sustainability.  

In chapter I a set of key indicators to assess the green development of the Lyon-Madrid 
freight transport corridor were proposed. To do this, the indicators proposed by previous 
projects on European green freight transport corridors such as Super Green and East West 
Transport Corridor II were considered and adapted to the particular circumstances of the 
Lyon-Madrid axis after an experts’ consultation using 20 in depth interviews. Table 3.4 
shows the set of indicators grouped into three blocks. 
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Table 3.4. KPIs for Lyon-Madrid green freight corridor proposed by CLYMA project 
 

Block  Indicator 

 

Direct costs of transport  

Frequency of service  

Indicator on safety measures 

 

Operations 
Indicator on security measures 

 Proportion of co-modal transport 

 Quality of service in intermodal transport 

 Reliability of service 

 Transport time 

 
Environmental and 

Alternative fuel filling stations 
CO2 emissions 

  climate impact Engine standards 

 SOx 
emissions 

 

 
Economic and social 

Activity of areas served 
Impact on physical environment 

  impact Total goods volumes 

 Use of capacity 

Source: Task 4.1.2. To define KPIs oriented to achieve a “green corridor development” of the Lyon-Madrid axis. 

Considering sustainability issues in the above literature, and the results of task 4.1.2 of 
CLYMA project, the following recommendations are proposed: 

 Performance criteria and indicators to measure progress towards stated green 
objectives of the corridor should be developed. 

 Key performance indicators (KPIs) measuring sustainability may encourage new 
green corridor development. 

 The use of indicators to monitor operation efficiency, environmental and climate 
impact, and economic-social impact should be considered. 

 The key environmental and climate impact set of indicators must include, at least, 
the following: Alternative fuel filling stations, CO2 emissions, SOx emissions and 
engine standards. 

 The key social and economic impact set of indicators must include, at least, the 
following: activity of areas served, impact on physical environment, total goods 
volumes and use of capacity. 
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3.4. Identification and analysis of current and future problems, 
deficiencies and needs  

Identification of current and future problems, not only the types of problems but also their 
causes, i.e., why problems occur is foundational to conducting corridor planning studies 
(Smith, 1999).  

In the case of green corridor planning studies, it is necessary to broaden the concept of 
problems to possibly include non-transportation problems, because potential solutions could 
involve addressing environmental or community concerns, together with the transportation 
strategy.  

Analysis focuses on understanding how a transportation system (e.g., a freight transport 
corridor) works, and how changes will alter its performance (Amekudzi and Meyer, 2005, p. 
34). The study team should characterise the existing transport system relative to 
performance criteria, gather input from stakeholders and the public priority deficiencies, and 
forecast future deficiencies. At this stage, the study team should incorporate climate change 
and other environment issues into the assessment of trends and challenges. This step might 
involve screening existing transportation infrastructure and proposed projects to determine 
their potential vulnerability to the impacts of climate change and other environmental, 
economic and community impacts (ICF International, 2008, p. 6).  

In this phase of the planning and development of green corridors, it is critical to consider the 
perception of problems by the public and other stakeholders. For example, congestion, 
delay, travel time, accidents and noise are very important to the public.  

Moreover, a clear consensus is needed among technical and policy committees regarding 
what problem (or problems) will be considered given that stakeholders might give a different 
weight to the identified problems. Furthermore, problems need to be defined as clearly and 
neutrally as possible, considering all transport modes and key community objectives, not just 
mobility.  

Practitioners in a corridor study must help decision-makers, the public, and other 
stakeholders to understand what is behind the problem, its underlying causes or 
contributing factors. Moreover, understanding some of the causes can help even in the 
formulation of alternatives to address the problem (Smith, 1999). 

The Guidebook for Transportation Corridor Studies: a Process for Effective Decision-making 
by Smith (1999, p. 3-11) proposes the following general principles regarding the definition 
of problems for a corridor study: 

 Problems should not be framed in terms of a solution. The solution should not be 

identified in the problem statement. 

 Problems should not only include current, known problems, but also anticipate future 

problems. 

 Problems should be stated as specifically as possible. This should include times, days 

and locations of occurrence.  
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 Problems should be stated in a way that is understandable to the public and elected 

officials. If they do not understand the problems, they will have difficulty evaluating 

the alternatives in subsequent phases of the corridor planning process. 

 Problems should be identified in a way that they can be related to alternatives. 

 Stakeholders should seek to obtain as much agreement on the problems as possible. 

Existing data on traffic volumes, transit ridership, speed and delays, accident rates and so 
forth are usually compiled at this stage. A freight transport forecast and an establishment of 
transport patterns are important as well.  

As indicated in previous sections, consideration of environmental impacts is necessary 
throughout the planning and project development process. The study team needs to obtain, 
analyse and evaluate transport and environmental data (e.g., CO2 emissions) so that 
information helps to determine the level of evaluation required  in further corridor-level 
environmental analysis.  

To sum up, it is proposed that the study team should:  

 Obtain, analyse and evaluate information concerning not only transport but also 
environmental and community concerns. 

 Identify transportation and non-transportation problems because potential 
solutions could involve addressing environmental or community concerns together 
with the transportation strategy.  

 Incorporate climate change and other environment issues into the assessment of 
trends and challenges. 

 Consider not only the technical or analytical assessment of problems but also their 
perception by the public and other stakeholders. 

3.5. Development and evaluation of alternatives. Selection of 
preferred alternative 

The aims of this step of the process is to identify alternatives or projects that will address 
identified existing and future problems and needs, and to promote the objectives established 
in previous phases for the freight corridor. The study team should develop alternatives, 
strategies and improvement projects to address identified problems and achieve objectives in 
order to consider green concerns; consider a wide range of strategies for improving 
environmental quality in general; and identify alternatives that facilitate mitigation of GMG 
emissions and other negative environmental and community impacts, as well as adaptation 
to climate change (ICF International, 2008, p. 6).  

The number and nature of alternatives will depend on the problems and needs identified, as 
well as the circumstances being addressed. The literature provides some of the general 
principles that apply to the definition of alternatives and several ways for the identification 
and analysis of alternatives (see Smith, 1999, for more details). The decision-making process 
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must be sensitive to the unique factors and concerns of stakeholders involved. This is an 
excellent opportunity to obtain public participation and input. The study team must be open 
to innovative ideas and focus the public and other stakeholders on how the alternatives 
relate to the problems identified. In addition, it should help the technical committee or policy 
committee to discard unfeasible ideas. Remaining focused on goals and objectives prevents 
pursuing too many alternatives (Smith, 1999, p. 7-4).  

In order to plan and develop green corridors, the study team must ensure that the set of 
alternatives considered for further analysis takes into account environmental constraints and 
includes both non-transportation and transportation alternatives.  

In addition to this, when transportation alternatives are involved, Amekudzi and Meyer 
(2005, p. 51) suggest that an “environmental alternative” should be examined as part of the 
analysis of alternatives. An environmental alternative is defined in a way that purposely 
avoids environmentally sensitive areas to the greatest extent possible or, at least, mitigates 
negative effects if projects are to be proposed near these sites. This may involve, for 
example, redirecting investment to other parts of a study area, and by means of geographic 
information systems (GIS), identifying the location of sensitive environmental resources that 
could be a barrier to implementing a transportation improvement, or encouraging and 
implementing transportation demand management. The concept of an “environmental 
alternative” implies that planning for a future transport corridor must account for and avoid 
environmental consequences as much as possible. Two examples from NCHRP Report 541 
(Amekudzi and Meyer, 2005, p. 56-58) illustrate this approach.  

Next, the alternatives should be evaluated. Evaluation is synthesising information on 
benefits, costs and effects generated by analysis so that judgements can be made 
concerning the relative merits of alternative actions.  

There are several possible options to evaluate and select alternatives that best meet 
objectives by applying performance criteria. Section 3 defines the evaluation criteria that will 
be used in the present phase to assess the relative importance of alternatives. As explained 
previously, the study team should examine the impacts of proposed alternatives or projects 
to ensure that the selected alternative appropriately addresses climate change and other 
environmental issues (ICF International, 2008, p. 6). It is important to note that decisions 
often include trade-offs among community goals, e.g. maximising highway mobility may 
increase GHG emissions. 

The use of environmental criteria in the evaluation of plans and projects is illustrated by the 
case of the Metropolitan Transportation Commission (MTC), an entity responsible for long-
range transportation planning in the San Francisco Bay Area (Amekudzi and Meyer, 2005). 
The MTC prepares and adopts an Environmental Impact Report (EIR) for the regional 
transportation plan (RTP). An EIR for the 2001 RTP examined four transportation system 
alternatives in addition to the proposed system plan in the RTP. The alternatives were 
evaluated for their influence on air quality, energy, geology and seismicity, biology, water, 
visual and cultural resources, noise, population, housing and social environment, and land 
use. The alternatives were then comparatively evaluated against the proposed RTP using the 
multi-attribute scorecard shown in Table 3.5. Significant effects and mitigation measures 
were identified for each environmental characteristic for each alternative. 
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Table 3.5. Comparison of alternatives to 2001 regional transportation plan, San Francisco 
Bay Area 

Impact area Alternative 1 Alternative 2 Alternative 3 Alternative 4 

Transportation 4 2 2 1 

Air quality 3 3 3 3 

Energy 2 3 4 5 

Geology/Seismicity 2 3 4 4 

Water resources 3 3 3 4 

Biological resources 2 2 4 5 

Noise 2 2 4 4 

Visual resources 1 2 4 4 

Cultural resources 2 2 4 4 

Population, housing and 
social environment 

2 2 4 4 

Land use 2 3 4 5 

Total  25 27 40 43 

Note: 1= much more favourable; 2=more favourable; 3=comparable; 4=less favourable; 5=much less favourable 

Source: Metropolitan Transportation Commission, 2001. Cited in Amekuzi and Meyer, 2005, p. 61 

The result of the evaluation process could be a single preferred alternative (or investment 
strategy; these terms are used synonymously) or a plan (consisting of a set of projects or 
alternatives) to address the set of identified problems and needs (Amekudzi and Meyer, 
2005, p. 35). The next phase will consist in the development of the preferred alternative or 
plan, as explained in the adjoining section. 

To conclude this part, the recommendations to promote the planning and development of a 
green freight corridor are summarised: 

 A wide range of strategies  aimed at improving environmental quality and 
facilitating mitigation of GMG emissions and other negative environmental and 
community impacts must be considered. 

 In order to address identified transport problems and needs, an environmental 
alternative that avoids environmentally sensitive areas as much as possible should 
be found.  
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 The study team needs to be open to innovative ideas and public and stakeholder 
contributions, and to include both transportation and non-transportation 
alternatives. 

 Environmental criteria and social-economic impact criteria should be used to assess 
the relative importance of alternatives. 

 The study team should examine the impacts of proposed alternatives or projects to 
ensure that the selected alternative appropriately addresses climate change and 
other environmental issues. 

3.6. Development of an investment and financial analysis 
Each corridor study is unique and has its own context, stakeholders, historical background, 
transportation problems, and so forth. In some cases, a corridor study could be developed as 
a type of financially unconstrained “vision plan” or, alternatively, a plan with tight financial 
constraints. Corridor budgets can be established as targets, if desired by decision-makers. In 
this second case, some elements of the financial analysis may be prior to the selection of the 
preferred alternative (focusing on funding availability for this selection) whereas others may 
occur following the selection (focusing on developing a funding strategy that will allow the 
project or plan to be implemented in the appropriate time frame). Total forecast funding is 
part of the information required to allocate funds to particular projects/alternatives. 

The type and scale of financial analysis depend on the nature of decisions to be made. More 
detailed financial analysis is needed for decisions about near-term projects with short-term 
implications because it is more realistic to identify specific funding sources. The nature of the 
financial analysis will also depend on whether implementation is anticipated in the near term 
or beyond (Smith, 1999). The financial analysis leading to the selection of the preferred 
alternative is important if funding sources and cost of the alternatives could have an impact 
on the financial capacity for transportation projects and services in the corridor (Smith, 
1999). 

The report by ICF International (2008, p. 4) proposes that transportation agencies can use 
performance measures related to climate change to prioritise projects for funding within the 
transportation improvement program (based on funding cycles). Adaptation to climate 
change as well as mitigation of climate change performance measures can be considered in 
plan development and programming. 

For short-term financial analyses, the Guidebook for Transportation Corridor Studies: A 
Process for Effective Decision-Making (Smith, 1999, p. 8-3) proposes the following activities: 

 Cash flow analysis of the capital and operating needs of the projects or services for 

each alternative 

 Identification of specific funding sources that could be applied to the projects or 

services 

 Determination of likelihood of receiving funds from those sources for the proposed 

projects or services 
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 Estimation of additional revenues that may be generated from other sources (e.g., 

tolls) 

 Assessment of financing needs (e.g., loans, bonding) 

Following the selection of the preferred alternative or investment strategy, the identification 
and commitment of funds by participating agencies is also a part of the decision-making 
process that leads to project implementation (Smith, 1999, p. 8-4). Each government 
transport agency’s portion of the alternative would be recognised in its respective plans and 
budgets.  

Where the preferred alternative or investment strategy is long term, and if significant 
funding shortfalls are expected, a notification of this should be provided as an issue to be 
taken up among elected official bodies at the national or regional level. Moreover, agency 
responsibilities for implementation, including pursuit of funding, development of policy, or 
development of interagency agreements at the appropriate time should be identified. 

Alternative funding scenarios should also be considered, for example, price of iron (or other 
materials) in following years or adjustment of the cash flow of one or more overlapping 
projects/alternatives. 

Regarding tools and methodologies, the cost-benefit analysis (CBA) is a widely used appraisal 
technique to assess sustainability impacts of transportation projects. Estimating the value of 
social or community impacts of a transport project may be controversial. The decision-maker 
should complement the analysis with information about impacts that are not expressed in 
monetary terms. The social dimension (and other nonmarket elements) of sustainability is a 
key element for any future investment. Therefore, as CBA has some limitations, it should be 
complemented by other techniques (e.g., multi-objective analysis, multi-criteria analysis, 
planning balance sheet, goal achievement matrix, and adjusted CBA assigning scores or 
weights to benefits and costs). Future research and development is needed to enable CBA to 
better support sustainability in transport.  

The NCHRP Report 750 (Booz Allen Hamilton, 2014, p. 114) states that Total Cost 
Accounting (TCA) is needed for financial analyses to capture the full cost and range of all 
impacts (environmental, social and economic benefits) that enable decision-makers to fully 
assess the sustainable implications of policy and investment decisions. TCA differs from 
traditional accounting and cost approaches in several ways, e.g., accounting for hidden costs 
and externalities, accounting for overhead and indirect costs, and accounting for past and 
future outlays (e.g., facility closure cost, equipment retirement). 

This tool is intended to account for the most complete possible picture of the costs and 
benefits of service, product, or system process decisions. It can incorporate life-cycle effects, 
opportunity costs, and time value of money. Research indicates that TCA estimating 
principles in combination with basic economic theory can be applied to nonmonetary value 
measures such as environmental impact to assess long-term implications of actions on 
environmental conditions. For budgeting and resource allocation functions, the use of TCA 
would clarify and facilitate translation of policy objectives and outcome expectation along 
with the funds to be allocated (Booz Allen Hamilton, 2014, p. 114). As the report describes, 
environmental full cost accounting (EFCA) is an accounting approach that attempts to 
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estimate the full direct and indirect costs of a proposed project or investment throughout 
the life cycle. The ISO 26000 series and the ISO 19011 standard are useful in EFCA.  

The New Zealand Transport Agency’s Economic Evaluation Manual (2013) proposes a 
methodology to estimate the benefits of sustainable transportation projects. The manual 
provides procedures to evaluate the economic efficiency of investment transport proposals 
and activities, to undertake social cost-benefit analysis for transport investment and to 
determine the relative efficiency of options under consideration. As defined in the manual, 
social cost-benefit analysis (generally referred to as cost-benefit analysis) goes beyond 
financial analysis, which only considers the financial merits of a transport investment. Non-
market benefits and costs can be considered alongside commercial benefits and costs. The 
analysis involves determining the various benefits and costs associated with each alternative 
and option over a certain analysis period, as well as the relative economic efficiency of these 
alternatives and options (e.g., in multimodal studies or where alternatives include features to 
mitigate external impacts). In contrast, financial analysis does not consider the impact on 
society, environmental resources or the economy.  

Costs taken into account in an economic efficiency evaluation include all costs incurred in 
providing the transport infrastructure or service. Costs are whole-of-life costs, including 
capital, operating, and maintenance costs, which depend on the type of the activity being 
evaluated.  

Three types of benefit are considered in economic evaluation of transport activities: benefits 
with monetary values (market benefits such as crash cost savings, value of work travel time), 
benefits that have been given a standard monetary value (e.g., carbon dioxide reduction 
benefit), and benefits that have not been given a standard monetary value (visual impact). 
The manual breaks down sustainability benefits into a variety of environmental (GHG 
reductions, air pollutants, water and other factors), economic (associated with the value of 
time and the value of freight delays), and social benefits (associated with reduced injuries 
and accidents, improved health). Disbenefits (e.g., increases in vehicle operating costs) are 
treated as negative benefits. 

The manual also includes the valuation of external impacts as benefits or disbenefits in the 
economic efficiency evaluation. Non-monetised impacts should be quantified, where 
possible, and reported as a part of any funding application (for further guidance on equity 
impacts, see Appendix A8 of the manual). Although an analysis of the distribution of 
benefits and costs among different groups of people is not required for the economic 
efficiency evaluation of a transport activity, its reporting is part of the funding allocation 
process (for further guidance on equity impacts, see Appendix A15 of the manual). 

As mentioned before, for international corridors, such as the Lyon-Madrid freight corridor, 
there are country-level government transport agencies, and region and local-level agencies. 
National and local governments are required to make a funding contribution to selected 
alternatives/projects, and increase flexibility in budgeting, which may be needed to support 
risk sharing within and between agencies over multiple budget cycles (Booz Allen Hamilton, 
2014, p. 116). Report 750 of the National Cooperative Highway Research Program states 
that there is a broad consensus within the transportation community that the current system 
of transportation funding is broken, and a new model of budgeting and resource allocation 
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is needed, more flexible and leading to achieve the optimal sustainable return (Booz Allen 
Hamilton, 2014, p. 8).  A government may decide to provide financial support (one-off 
capital contribution, tax concessions, contributions of assets and subsidies) to an 
unprofitable project for other reasons because it includes the existence of externalities, 
distortionary effects on taxation, impact of consumer's surplus, and/or other 
social/environmental benefits. 

To conclude this section, several recommendations are summarised: 

 Decision-makers should consider monetised and non-monetised impacts, and 
quantitative and qualitative information in the investment analysis. 

 Care should be taken in specifying the objectives to ensure balanced coverage of all 
impacts (economic, environmental and social). 

 Decision-makers should complement the financial analysis with information about 
non-monetary impacts (e.g., environmental and social or community impacts).  

 Use of life-cycle assessment and cost-benefit analysis for sustainability tools should 
be considered in planning and budgeting processes. 

3.7. Project development 
Project development has a planning phase, and includes specific decisions on location, 
design and environmental mitigation. It evaluates community and natural environmental 
impacts in detail, identifies mitigation measures, and addresses environmental issues in 
greater depth than in the planning process (Smith, 1999, p. 2-5). Strategies to avoid or 
minimise environmental impacts have traditionally been considered in much greater detail 
during this phase of project development (Amekudzi & Meyer, 2005, p. 63). 

Project development refers to refinement of a project once it has been programmed for 
implementation in terms of design and operation, as well as to better understand likely 
effects (Amekudzi & Meyer, 2005, p. 35). This phase includes developing project concepts, 
planning the project in finer detail, and preliminary and final engineering. When significant 
environmental impacts are expected, project development will include this analysis. 

Where the preferred alternative or investment strategy is long term, the following actions 
may be appropriate in this phase (Smith, 1999, p. 8-8): 

 Clearly identify all elements of the preferred alternative, not just physical 

infrastructure elements, but policy and institutional elements as well  

 Establish a realistic implementation timeline for all project elements and sequences 

 Identify agency responsibilities for implementation, including development of policy, 

or development of interagency agreements at the appropriate time 

 Pursue any appropriate early-implementation mitigation actions 

 Provide information to the public on the outcome of the study 

 Have participating agencies prepare resolutions supporting the recommendations 
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Minnesota Department of Transportation (Mn/DOT) provides an example of how to 
incorporate environmental considerations into project development. Mn/DOT officials 
identified as an important ingredient to project success (defined as being implemented on 
time and with public approval) a project design that is sensitive to the community and 
surrounding environment. Mn/DOT exemplifies fostering context-sensitive solutions. 
Context-sensitive design (CSD) is defined by Mn/DOT as “the art of creating public works 
projects that are well accepted by both the users and the neighbouring communities” 
(Amekudzi & Meyer, 2005, p. 67). As the agency states, this provides a tool to better 
integrate environmental considerations into transportation decision making. 

The Environmental Manual M 31-11 of June 2014 by the Washington State Department 
Transportation (WSDOT) illustrates the effort to ensure environmental commitment and legal 
requirements compliance related to environmental, cultural, historic, and social resources in 
the project development process. This manual provides guidance for the WSDOT and its 
environmental consultants about tracking environmental commitments during project 
scoping, alternative development, and preliminary design. It also provides guidance about 
environmental compliance during the construction and maintenance phases of a project. 
Although the manual provides guidance for major environmental activities associated with 
each phase of project delivery, issues related to the project development process will be 
mentioned in this section.  

WSDOT policy is that detailed environmental documentation will be conducted during the 
project design phase after funding has been secured. As stated in the manual, this policy 
ensures that environmental issues are evaluated and addressed appropriately once the scope 
and purpose of the project has been established (WSDOT, 2014). WSDOT requires all aspects 
of the project design to reflect the commitments from the environmental review process and 
permits. Moreover, it has a database for tracking project level environmental commitments 
during all the process.  

After the project development phase, a selected alternative or project should have a 
complete set of environmental documentation, permits, and approvals, along with a set of 
plans, specifications and estimates.  

Several action recommendations can be drawn from this manual directed to the project 
team and those responsible for the project development phase: 

 Perform project design sensitive to the community and surrounding environment. 

 Design the project to avoid and minimise impacts to environmental resources. 

 Identify environmental permitting requirements for a project, and keep track to 
ensure fulfilment. 

 Ensure consistency between project designs, environmental documentation, and 
permit application. 

 Ensure that the project schedule accurately reflects the amount of time required to 
obtain environmental permits and approvals to avoid project delays and setbacks. 
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 Incorporate environmental commitments into the construction contract. Ensure that 
the contractor’s work is compliant with the environmental permits by monitoring for 
compliance during construction. 

3.8. Design of a governance and management model 
A freight transport corridor needs an organisation engaged in the promotion and 
coordination of its development and operation (SuperGreen, 2013). Management 
organisations facilitate the dialogue between corridor stakeholders and harmonise 
procedures and documentation used in transport operations along the corridor, resulting in 
reduced transit times and costs (East West Transport Corridor II, 2012, p. 45).  

The appropriate structure for corridor management depends on the nature of the corridor 
(domestic, foreign or transit), the specific functions to be managed (Arnold, 2005), and the 
type and nature of its stakeholders. The organisation responsible for corridor development 
must address the three main factors that determine corridor performance: quality and 
competitiveness of transport and logistics services, capacity and condition of public 
infrastructure used by these services, and regulation of these services and the trades that 
they serve (Arnold, 2005, p. 44). 

The management organisation of a transport corridor constitutes a corridor partnership with 
participation of public and private stakeholders for facilitating transit traffic movement and 
provision of efficient transport services along the corridor (East West Transport Corridor II, 
2012, p. 51). Due to the advisory role of corridor partnerships, the decisions taken by these 
bodies are seen as recommendations for others, e.g., transport leaders of national states or 
regions, national and regional administrations. 

According to the Green Corridor Manual (East West Transport Corridor II, 2012, p. 38) a 
governance and management structure for a trans-national, green freight transport corridor 
must reflect: 

 The key stakeholders (from both the public and private sector), their roles, 

responsibilities and interaction requirements. 

 The green commitments made for the corridor and their up-take in the management 

structure. 

 Legal and institutional options for establishing corridor governance and organisation. 

 Possible business models and funding options associated with the management 

models. 

 Alternative legal instruments for collaboration between companies and organisations 

from different countries. 

Some of the existing rail freight corridors set up a two-layer governance scheme with an 
Executive Board composed of representatives from the Ministries and a Management Board 
composed of representatives from the Infrastructure Managers.  

The European Rail Traffic Management System (ERTM) is the future system for management 
and control of the rail traffic on the TEN-T network. It contains the European Traffic 
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Management Layer (ETML), which is intended to optimise train movements by the 
“intelligent” interpretation of timetables and train running data.  

TEN-T guidelines (European Commission, 2014) establish the figure of European 
Coordinators, who will lead the drive to build the core network corridors. The European 
Commission nominated a European Coordinator for each of the nine core network corridors 
whose mandate includes: 

 Drawing up the relevant corridor work plan (together with the Member States 

concerned).  

 Supporting and monitoring implementation of the work plan; as and when necessary, 

highlighting difficulties and looking for appropriate remedies. 

 Regularly consulting the corridor forum (a consultative body bringing together 

Member States and various stakeholders). 

 Making recommendations in areas such as transport development along corridors or 

access to financing / funding sources. 

 Annually reporting to the European Parliament, Council, Commission and the 

Member States concerned on the progress achieved. 

This European Coordinator should be regarded as an element of the governance and 
management structure of a corridor. 

The organisation of the rail freight Corridor A Rotterdam-Genoa is an example of the 
governance and management structure stipulated by Regulation EU 913/2010 of the 
European Parliament and of the Council concerning a European rail network for competitive 
freight.  

Chapter II, Article 8 states that, for each freight corridor, Member States concerned shall 
establish an executive board (composed of representatives of the authorities of the Member 
States concerned) responsible for: 

 Defining the general objectives of the freight corridor, their supervision and the 

approval of the designated lines and terminals. 

 Approving the implementation and the investment plans, and defining the framework 

for the allocation of capacity. 

 Presenting the progress report to the Commission. 

This norm also establishes that, for each freight corridor, the infrastructure managers shall 
establish a management board responsible for taking the measures and decisions related to 
its legal status, organisational structure, resources and staffing. The management board shall 
draw up an implementation plan at the latest 6 months before making the freight corridor 
operational and submit it for approval to the executive board. This board shall periodically 
review the implementation plant and carry out and periodically update a transport market 
study relating to the observed and expected changes in the traffic on the freight corridor. 
Chapter II, Article 9 establishes that the management board shall, as appropriate, take 
measures to cooperate with regional and/or local administrations concerned. Chapter I 
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relates to management of the freight corridor concerning designation of one-stop shops, 
capacity allocation, traffic management and regulatory bodies. 

The management board shall set up an advisory group (made up of managers and owners of 
the terminals of the freight corridor) and a further advisory group (made up of railway 
undertakings interested in the use of the freight corridor) and it shall take their opinions into 
account.  

The Green Corridor Manual (East West Transport Corridor II, 2012, p. 50) describes the main 
tasks of corridor management: 

 Assessment of the viability of a corridor by means of market analyses 

 Identification and planning of the necessary improvements of infrastructure and 
terminals 

 Improvement and harmonisation of the administrative and legal procedures 
governing transport in the corridor 

 Development of a business plan to improve the commercial performance of the 
stakeholders in the corridor 

 Assessment of corridor performance using performance indicators at four levels: 
infrastructure, quality of services, shipment of goods and environmental performance 

In order to have a green corridor, management organisation (e.g., committee, board) must 
promote important improvements in environmental performance. The stakeholders involved 
in corridor management must commit themselves to provide data on a continuous basis.  

The general recommendations for green freight transport corridor governance must consider 
that the detailed regulations only concern rail transport, but the corridor should include 
different transport modes. 

Several options are available for a governance set-up for the corridor with different legal 
implications: 

 Non-profit organisation or association (NPO) 

 Strategic Alliance (e.g., a joint venture between companies) 

 European Economic Interest Grouping (EEIG) governed by EU legislation 

As an example, the Infrastructure Managers of the corridor A Rotterdam-Genoa founded the 
EEIG “Corridor Rotterdam-Genoa EWIV” in 2008, which enabled them to act as a legal entity 
financially borne by its members and associates (Executive Board Rail Freight Corridor 1, 
2012). 

Green criteria and guidance imply that management organisation should assist commercial 
partners in improving their business and promoting innovative green transport solutions, 
providing infrastructure and supporting cooperation between states, authorities, academia 
and commercial stakeholders. The management organisation must support a practical 
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deployment of the green demands on the transport operations in the corridor and monitor 
their development (East West Transport Corridor II, 2012, p. 61). 

This implies to create a green identity based on a clear vision of the green freight transport 
corridor, translate political interests into operational policies, and define a suitable 
methodology for its deployment. It also implies to carefully monitor the development of the 
performance of the corridor towards sustainable logistics solutions (by means of a set of 
indicators reflecting the sustainability dimensions in addition to other operational indicators). 
It is especially critical for a green freight transport corridor to provide a soft infrastructure 
(e.g., agreements and standards to enable the electronic information flow) for access to 
different public information sources and to enable efficient communication and information 
exchange between stakeholders. The management organisation would require some 
permanent staff to ensure an adequate service level. (East West Transport Corridor II, 2012, 
p. 63). 

To complete this section, the following recommendations with regard to governance and 
management of a freight green corridor are proposed: 

 As a starting point, the convenience of creating governance and management 
structures proposed in Regulation EU 913/2010 of rail corridors, the executive board 
and the management board, must be considered. The executive board should 
involve key business representatives. Other stakeholders with special interests may 
be organised as advisory groups. The management board should be supported by a 
secretariat or project office headed by a managing director.  

 The executive board should organise the high level policy board, definition and 
supervision of general objectives of the freight corridor, appointment of the 
management board and approval of annual financial statements, budget and 
development plan for the next years. 

 The management board should select, appoint, support and review the managing 
director’s performance; appoint thematic advisory groups, ensure availability of 
financial resources, monitor performance corridor and approve annual budgets 
(among other tasks). The management board can appoint a permanent 
organisation to support the implementation of the corridor, staffed by full-time 
workers. 

 Management organisation must promote important improvements in environmental 
performance and innovative green transport solutions; it must support a practical 
deployment of the green demands on the transport operations in the corridor and 
monitor their development. 

 A green identity based on a clear vision of the green freight transport corridor must 
be created, and a suitable methodology for its deployment must be defined. 

 The development of the performance of the corridor towards sustainable logistics 
solutions (by means of a set of indicators reflecting the sustainability dimensions in 
addition to other operational indicators) must be carefully monitored. 
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3.9. System monitoring 
The final component of the framework is system monitoring, which provides a feedback 
loop to the definition of goals, objectives and the use of performance measures. Periodic 
feedback provided by system monitoring enables decision-makers to consider the relevance 
of the original vision definition, goals statement and objectives. 

The performance criteria and performance indicators defined in step 3 will be used for 
system monitoring. Decision-makers must consider whether the definition of vision, goals 
and objectives should be changed based on preliminary analysis results. System monitoring 
also serves as a major source of information on the performance of the transport system and 
is an important indicator of system deficiencies or opportunities for improvement (Amekudzi 
and Meyer, 2005, p. 35). 

Thus, for the case of a freight corridor, managers should monitor progress towards green 
objectives by incorporating these aspects into system performance monitoring. Likewise, 
corridor managers should monitor sustainable efficiency of the future Lyon-Madrid corridor 
as a way to correct weaknesses and identify new opportunities for improvement. 

Regarding periodicity of system monitoring, several examples can be given to illustrate this 
issue depending on the transportation system involved. As explained in Section 3, the 
Pennsylvania Department of Transportation (PennDOT) in the USA annually reports on its 
progress towards achieving the present targets or objectives of its transportation plan 
(named PennPlan 2000-25). Similarly, the Tahoe Regional Planning Agency (USA), a 
multistate environmental planning agency, has a regional pan and monitors progress 
towards achieving environmental capacities by measuring a selected set of environmental 
indicators every 5 years. 

According to the National Guidelines for Transport System Management in Australia. 
Volume 2 (Australian Transport Council, 2006b, p. 73), the final phase of the framework is a 
performance review process to assess and, if necessary, improve the transport system. The 
process covers:  

 Actual transport system outcomes versus desired transport system performance 

targets. 

 Effectiveness of alternatives/projects in achieving performance targets. 

 Effectiveness of the transport system management framework and what revisions to 

the framework should be made to improve decision-making. 

The first review step is to assess system performance against each objective and its 
performance targets. This requires measuring and comparing actual outcomes with stated, 
desired ones using consistent timeframes for each corridor. Subsequently, the review should 
analyse the causes of any under- or over-performance. It is also important to assess the 
extent to which the initiatives/projects have contributed to higher-level transport system 
objectives. 

As actual objectives, together with ongoing stakeholder engagement, are achieved, priorities 
vary, and therefore transport system objectives will need to be reviewed. The review process 
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provides a strong feedback loop between the phases of the framework and should guide the 
improvement of corridor performance.  

The Guidebook for Transportation Corridor Studies: A Process for Effective Decision-Making 
(Smith, 1999, p. 2-5) refers to performance evaluation as the last activity in the 
transportation planning and project development process. According to this guidebook, 
performance evaluation consists in assessing system effectiveness against a set of 
performance measures and making adjustments as necessary, as well as providing feedback 
to make better decisions in the future.  

In addition to the recommendations related to performance criteria and performance 
measures given in Section 3, the following aspects about system performance monitoring 
and performance review should be considered: 

 Sustainability should be incorporated into system performance monitoring to 
progress towards a green corridor. 

 Environmental, economic and social efficiency should be periodically monitored. 

 Actual sustainable efficiency should be measured and compared with the desired 
outcomes reflected in the corridor objectives and targets. 

 As actual objectives, together with ongoing stakeholder engagement, are achieved, 
priorities vary, and therefore transport system objectives will need to be reviewed. 

 Results of system monitoring should guide the improvement of the sustainability 
performance of the transport system, offering opportunities for improvement. 

3.10. General recommendations 
This section contains a summary of all the recommendations that practitioners can use for 
the further development of green transport corridors. These recommendations provide 
guidance on how and where to incorporate sustainability, that is, environment, social and 
economical concerns in corridor planning and project development. The recommendations 
will assist organisations in improving existing corridors as well organisations that are building 
new green transport corridors for freight. 

Recommendations: 

 Involve all stakeholders in the project. Involve community, environmental agencies, and 
public and private transport agents, in addition to representatives of local, regional and 
national administrations involved in the geographical area of the corridor. 

 Successful consideration of environmental factors in corridor planning and project 
development will require significant public involvement and participation of 
environmental stakeholders. Therefore, environmental and community concerns should 
be considered in the initial corridor planning. 

 Include sustainable development considerations in the vision statement of the freight 
corridor.  
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 Include as corridor goals: environmental goals (such as GHG emission reductions and 
related climate change mitigation), social equity and quality of life goals, as well as 
transportation goals. Include environmental issues in the objective statement.  

 Develop performance criteria and indicators to measure progress towards stated green 
corridor objectives. 

 Include key performance indicators (KPIs) for measuring sustainability as they may 
encourage new green corridor development. 

 Consider using indicators to monitor operation efficiency, environmental and climate 
impact, and economic-social impact. 

 Make sure the set of key environment and climate impact indicators include, at least, 
the following: Alternative fuel filling stations, CO2 emissions, SOx emissions, and engine 
standards. 

 Make sure the set of key social and economic impact indicators include, at least, the 
following: activity of areas served, impact on physical environment, total goods volumes, 
and use of capacity. 

 Obtain, analyse and evaluate information concerning not only transport but also 
environmental and community issues. 

 Identify transportation and non-transportation problems because potential solutions 
could involve addressing environmental or community concerns, together with 
transportation strategy.  

 Incorporate climate change and other environmental issues into the assessment of 
trends and challenges. 

 Consider not only the technical or analytical assessment of problems by the study team 
but also their perception by the public and other stakeholders. 

 In developing alternatives, consider a wide range of strategies aimed at improving 
environmental quality, and identify alternatives that facilitate mitigation of GMG 
emissions and other negative environmental and community impacts. 

 To address identified transport problems and needs, select an environmental alternative 
which avoids environmentally sensitive areas to the greatest extent possible.  

 Be open to innovative ideas and public and stakeholder contributions, and include 
transportation as well as non-transportation alternatives. 

 Use environmental criteria and social-economic impact criteria to assess the relative 
importance of different alternatives. 

 Examine the impacts of proposed alternatives or projects to ensure that the selected 
alternative appropriately addresses climate change and other environmental issues. 

 Decision-makers should consider monetised and non-monetised impacts, as well as 
quantitative and qualitative information in investment analysis. 

 Specify objectives to ensure balanced coverage of all impacts (economic, environmental 
and social). 
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 Decision-makers should complement financial analysis with information about non-
monetised impacts (environmental and social or community impacts).  

 Consider using life-cycle assessment and cost-benefit analysis for sustainability tools in 
the planning and budgeting processes. 

 Perform project designs sensitive to the community and surrounding environment. 

 Design the project to avoid and minimise impacts to environmental resources. 

 Identify environmental permitting requirements for a project and keep track to ensure 
fulfilment. 

 Ensure consistency between project designs, environmental documentation and permit 
application. 

 Ensure that the project schedule accurately reflects the amount of time required to 
obtain environmental permits and approvals to avoid project delays and setbacks. 

 Incorporate environmental commitments into the construction contract. Ensure that the 
contractor’s work is compliant with the environmental permits by monitoring for 
compliance during construction. 

 Consider, as a starting point, the benefits of creating governance and management 
structures proposed in Regulation EU 913/2010 on rail corridors: the executive board 
and the management board. The executive board should involve key business 
representatives. Other stakeholders with special interests may be organised as advisory 
groups. The management board should be supported by a secretariat or project office 
headed by a managing director.  

 The executive board should organise the high level policy board: definition and 
supervision of general objectives of the freight corridor, appointment of the 
management board and  approval of annual financial statements, budget and 
development plan for the next years. 

 The management board should select, appoint, support and review the managing 
director’s performance; appoint thematic advisory groups; ensure availability of 
financial resources; monitor performance corridor; and approve annual budgets, 
among other tasks. The management board can appoint a permanent organisation to 
support the implementation of the corridor staffed by full-time people. 

 The management organisation should promote important improvements in 
environmental performance; provide innovative green transport solutions; and support 
practical deployment of green demands on transport operations in the corridor and 
monitor their development. 

 Create a green identity based on a clear vision of the green freight transport corridor 
and a well-defined methodology for its deployment. 

 Carefully monitor the development of corridor performance towards sustainable 
logistics solutions using a set of indicators reflecting sustainability dimensions, in 
addition to other operational indicators. 
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 Incorporate sustainability into system performance monitoring to progress towards a 
green corridor. 

 Periodically monitor environmental, economic and social efficiency. 

 Measure and compare actual sustainable efficiency with the desired outcomes reflected 
in the corridor objectives and targets. 

 As actual objectives, together with ongoing stakeholder engagement, are achieved, 
priorities vary, and therefore transport system objectives will need to be reviewed. 

 Results of system monitoring should guide the improvement of the sustainability 
performance of the transport system, offering opportunities for improvement. 
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4. Greening development plant for the Lyon-Madrid axis of the 

Mediterranean corridor  

4.1. Introduction 
This section analyzes the December 2014 “Mediterranean Core Network Corridor Study. 
Final Report” (hereafter Final Report for the Mediterranean Corridor (2014)) to verify if the 
sustainability perspective has been incorporated and suggest improvements to the work plan 
so that a corridor greening development plan for the Lyon-Madrid axis is achieved. 

The analysis is based on the application of the general recommendations in section 3  to the 
case of the Lyon-Madrid axis of the Mediterranean corridor. Other relevant documents like 
the September 2014 “Core Network Corridors Progress Report of the European 
Coordinators” were also taken into consideration. 

First, the methodological approach for corridor implementation proposed in the Final Report 
for the Mediterranean Corridor (2014) was compared with the framework for planning and 
developing freight corridors in section 3. Some methodological differences were observed. A 
widening of the methodological approach of the definitive work plan of the Mediterranean 
corridor according to the framework proposed in this project would allow for a considerably 
more global and complete incorporation of the sustainability perspective. Additionally, the 
application of the general recommendations of CLYMA to each of the elements and 
sections comprising the work plan of the Mediterranean corridor would lead to new 
opportunities to introduce “green” considerations and achieve a corridor greening 
development and implementation. 

4.2. Methodological approach for corridor implementation 
The Final Report for the Mediterranean Corridor (2014) describes the actions taken based on 
a methodological approach which divides the work flow of the work plan into the following 
sections: 

1. Identification of stakeholders 

2. Examination of gate data and studies (relevant literature) 

3. Description of the corridor (preliminary identification of corridor’s key issues) 

4. Identification of objectives and measures (validated by Member States) 

5. Development of a market study (assessment of market size and needs) 

6. Development of implementation plan (issues, measures, actions and roles)  

7. Estimation of investment needs and definition of funding  

The comparison of this methodological approach with the framework proposed in section 3 
shows that the latter has a much wider perspective: 

1. Identification of stakeholders and initial outreach 

2. Establishment of vision, goals and objectives 

3. Definition of performance criteria and data needs 

4. Identification and analysis of current and future problems, deficiencies and needs 
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5. Development and evaluation of alternatives, improvement strategies and projects 

6. Development of an investment and financial analysis 

7. Project development 

8. Design of a governance and management model 

9. Monitoring system 

The mere enumeration of the actions (or phases) indicates that the work plan for the Final 
Report for the Mediterranean Corridor (2014) lacks a governance and management model of 
the corridor. Likewise, no monitoring system of corridor performance which provides 
decision makers with feedback to review the initial vision, goals and objectives is proposed.  

Another conclusion drawn from the comparison is that there are differences in the 
approach. Prior to the study of a corridor and design of a work plan, a decision making 
structure including technical and political committees must be defined. In the general 
recommendations in section 3, the creation of a “corridor study management structure” 
which includes a “study team”, a “technical committee” and a “political committee” is 
proposed. 

The Final Report for the Mediterranean Corridor (2014) does not mention the authors, nor 
does it make any reference to the study team or to the existence of a committee. It only 
refers to the information exchange between stakeholders and the Corridor Forum, and 
points out the need for a validation of objectives, measures and actions by the member 
States. It is in the September 2014 “Core Network Corridors. Progress Report of the 
European Coordinators” document where it is stated that, in order to support the European 
Coordinator in the preparation of the corridor work plan, the European Commission has 
commissioned a team of consultants to carry out a corridor study. This study has been 
widely studied at Corridor Forum meeting with the main stakeholders. 

However, the approaches differ in that, instead of proposing objective and assessment 
criteria, and develop and evaluate alternative projects, the work plan of the Final Report for 
the Mediterranean Corridor (2014) identifies the objectives of the corridor, KPIs and future 
projects to be developed by Member States based on the EU regulations as well as other 
studies and documents. No specific objectives are put forward for the Mediterranean 
Corridor. Similarly, the measure program in this document is a description of underway or 
future projects to be developed by Member States involved in the corridor. 

We consider that there must be decision organs (decision structure) that play an active role 
in the preparation of the work plan. The very figure of the European Coordinator, envisaged 
in the Core Network Corridors Progress Report of the European Coordinators results in 
Member States playing a more active part in the proposal, assessment and prioritisation of 
projects for the development and implementation of the Mediterranean corridor. The Final 
Report for the Mediterranean Corridor (2014, p.289) states that an assessment of the KPIs 
provides a basis and justification to prioritise measures. However, it does not propose 
assessment and prioritisation criteria of measures or projects.   
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4.3. Corridor greening development plan recomendations 
This section suggests a number of improvements and opportunities to incorporate the green 
and sustainability perspectives into the corridor development plan, according to the actions 
proposed in the work plan. 

4.3.1. Identification of stakeholders 

Annex 5.1 of the Final Report for the Mediterranean Corridor (2014) contains a list of 
Mediterranean corridor stakeholders. They are mainly representatives of national and 
regional governments of the Member States, and of all transport modes involved, e.g. 
railway, port and airport managers and authorities. 

The Core Network Corridors. Progress Report of the European Coordinators (2014) states 
that stakeholders must include representatives of infrastructure users (all modes) and civil 
society. However, not all types of representatives have been found for the Lyon-Madrid axis, 
for example environmental experts or representatives of environmental agencies or local 
administrations, particularly sensible areas mentioned in the document, such as the Pyrenees 
or the Alps. 

Following the general recommendations in CLYMA, communities should be involved since 
“successful consideration of environmental factors in corridor planning and project 
development will require significant public involvement and participation of environmental 
stakeholders”. 

4.3.2. Establishment of vision, goals and objectives 

A significant fact is that the Final Report for the Mediterranean Corridor (2014) does not 
propose, at least explicitly, a vision for the Mediterranean Corridor. The organisation or 
committee responsible for the planning and development of the corridor (in this case, the 
European Coordinator of the corridor) should establish a vision for decision making which is 
also a statement of desired end-states of transportation efficiency and efficacy, prosperity, 
environmental quality, social equity and quality of life. 

Chapter 4.3.2 of the Final Report for the Mediterranean Corridor (2014) identifies the 
following general objectives of the corridor: 

1. Economic efficiency 

2. Clean transport 

3. Cohesion-regional cooperation and trade 

As can be seen, the concept of sustainability is much wider since including a “clean” 
transport objective does not ensure that the social dimension is regarded as the third axis of 
the concept of sustainability, unless the last two objectives cover the social and economic 
progress brought about by sustainability.  
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Only if the vision and objectives include sustainability, the actions and solutions to existing 
problems in the corridor will be implemented in order to reach social and environmental 
objectives. 

Following the general recommendations in CLYMA, transport objectives must include 
environmental objectives (such as GHG emission reductions and related climate change 
mitigation), social equity and quality of life. Table 4.1 shows the recommended 
transportation sustainability goals proposed by Zietsman et al. (2011, p.19) and their 
definitions. 

Table 4.1. Recommended transportation sustainability goals 

Sustainability Goal Definition 

12. Safety 
Provide a safe transportation system for users and 
the general public 

13. Basic accessibility 

Provide a transportation system that offers 
accessibility that allows people to fulfil, at least, 
their basic needs 

14. Equity/equal mobility 

Prove options that allow affordable and equitable 
transportation opportunities for all sections of 
society 

15. System efficiency 

Ensure that the transportation system’s 
functionality and efficiency are maintained and 
enhanced 

16. Security 

Ensure that the transportation system is secure 
from, ready for, and resilient to threats from all 
hazards 

17. Prosperity 

Ensure that the transportation system’s 
development and operation support economic 
development and prosperity 

18. Economic viability 
Ensure the economic feasibility of transportation 
investments over time 

19. Ecosystems 

Protect and enhance environmental and 
ecological systems while developing and 
operating transportation systems 

20. Waste generation 
Reduce waste generated by transportation-related 
activities 

21. Resource consumption Reduce the use of non-renewable resources and 
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promote the use of renewable replacements 

22. Emissions and air quality 
Reduce transportation-related emissions of air 
pollutants and greenhouse gases 

Source: Zietsman et al. (2011, p. 19) 

Apart from the general objectives, Chapter 4.3.3 of the Final Report for the Mediterranean 
Corridor (2014) lists nine operational objectives. The first six are related to efficiency and the 
following three concern sustainability. It is not explained how these objectives were 
determined, nor how they are related to the general ones. That is, it is not clear whether the 
two general clean transport and cohesion-regional cooperation and trade objectives fall in 
the category of sustainability. The operational objectives are: 

Ad 1) Removal of infrastructure bottlenecks and “filling” missing links. 

Ad 2) Upgrading of infrastructure quality level. 

Ad 3) Efficient use of infrastructure. 

Ad 4) Optimal integration and improved interconnection of transport modes. 

Ad 5) Optimal interconnection of national transport networks. 

Ad 6) Promotion of economically efficient and high-quality transport. 

Ad 7) Promotion of resource-efficient use of infrastructure. 

Ad 8) Reduction of congestion. 

Ad 9) Improvement of road safety. 

The work plan does not define the objectives, either. It simply lists them. It is, therefore, 
difficult to know exactly what is desired to be achieved. 

Thus, it would be desirable to provide a clear definition of every objective proposed for the 
Mediterranean Corridor. Furthermore, in order to ensure proper incorporation of 
sustainability objectives, those proposed in section 3.2. of this chapter should be considered, 
namely waste generation, resource consumption, emission and air quality, noise, 
ecosystems, basic accessibility, equity/equal mobility, among others. 

4.3.3. Definition of performance criteria and data needs 

Performance criteria (or performance indicators) and targets should be specified for each 
defined objective to enable measurement of progress and identification of aspects with 
room for improvement. These performance criteria/indicators must meet the interests and 
concerns of all stakeholders. Hence, there must be performance indicators relative to 
environmental quality, economic progress and quality of life. 
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The CLYMA project proposes a set of indicators to assess the green development of the 
Lyon-Madrid freight transport corridor grouped into three blocks: operations, environment 
and climate impact, economic and social impact. Indicators proposed by previous projects on 
European green freight transport corridors such as Super Green and East West Transport 
Corridor II were considered and adapted to the particular circumstances of the Lyon-Madrid 
axis after an expert consultation including 20 in depth interviews. Table 4.2 shows the set of 
indicators grouped into three blocks. 

 Table 4.2. KPIs for the Lyon-Madrid green freight corridor proposed by CLYMA  

 

Block  Indicator 

 
Direct costs of transport  

Frequency of service  

Indicator on safety measures 

 
Operations 

Indicator on security measures 

 Proportion of co-modal transport 

 Quality of service in intermodal transport 

 Reliability of service 

 Transport time 

 
Environment and 

Alternative fuel filling stations 

CO2 emissions 

  climate impact Engine standards 

 SOx 
emiemissi
oneeeemi
ssions 

 
 
  

Economic and social 

Activity of areas served 

Impact on physical environment 

  impact Total volume of goods 

 Use of capacity 
Source: Task 4.1.2. To define KPIs oriented to achieve a “green corridor development” of the Lyon-Madrid axis. 

Complete Report (October 2014) 

Following the general recommendations of CLYMA, the set of key environment and climate 
impact indicators must include, at least, alternative fuel filling stations, CO2 emissions, SOx 
emissions and engine standards. The set of key social and economic impact indicators must 
include, at least, activity of areas served, impact on physical environment, total volume of 
goods, and use of capacity.  

As can be seen, some performance indicators regarded as key to measuring sustainability 
and encouraging new green corridor development are not founds in the Final Report for the 
Mediterranean Corridor (2014), shown in Table 4.3. 
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Table 4.3. Relevant indicators of Final Report for the Mediterranean Corridor (2014) 

Operational Objective KPI 

Ad 1) Removal of infrastructure bottlenecks and 
“filling” missing links 

Number of identified bottlenecks 

Ad 2) Upgrading of infrastructure quality level 
Improved technical standards per transport 
mode 

Ad 3) Efficient use of infrastructure 
Freight and passenger flows 

Infrastructure utilisation rate 

Ad 4) Optimal integration and improved 
interconnection of transport modes 

Modal split 

Use of common traffic management systems 

Presence and use of intermodal terminals 

Ad 5) Optimal interconnection of national 
transport networks 

Border waiting time 

Use of common standards and procedures 

Ad 6) Promotion of economically efficient and 
high-quality transport 

 

Transport time 

Mean speed 

Frequency 

Freight security-availability of secured parking 

Ad 7) Promotion of resource-efficient use of 
infrastructure 

 

Pollutant emissions 

Availability of refueling infrastructure for 
alternative fuels 

Ad 8) Reduction of congestion Mean speed 

Ad 9) Improvement of road safety Safety (number of accidents or incidents) 

Source: Final Report for the Mediterranean Corridor (2014), p. 283 

In order to implement the plan, KPIs with objectives/targets for each transport mode are 
proposed in Chapter 4.3.4 of the Final Report for the Mediterranean Corridor (2014). Among 
sustainability KPIs, only availability of clean fuels for road, airports, seaports and inland ports 
are mentioned. No social or environmental impact KPIs are mentioned in the proposal. What 
is more, it is said that no information for the evaluation of this indicator is available. 

From the above it is concluded that if no quantifiable objectives, performance indicators or 
targets of each of the sustainability objectives are established, it is not possible to collect the 
information required to identify deficiencies and problems related to environmental and 
social impact. That is why it is necessary to include the green or sustainability perspective in 
the work plan of the Mediterranean corridor to a greater extent. 
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4.3.4. Identification and analysis of current and future problems, 
deficiencies and needs 

As we stated before, in the case of green corridor planning studies, it is necessary to 
broaden the concept of problems to include potential non-transportation problems and 
consider environmental and community concerns.  

As explained in the general recommendations for the integration of greening objectives into 
a future corridor development plan in section 3.4, it is critical to consider not only the 
technical or analytical assessment of problems done by the study team but also their 
perception of problems by the community and other stakeholders. For example, congestion, 
delay, travel time, accidents, pollution and noise are very important to the public. Moreover, 
a clear consensus is needed among technical and policy committees regarding what problem 
(or problems) will be considered because stakeholders might give a different weight to 
problems.  

The Final Report for the Mediterranean Corridor (2014) describes in depth the characteristics 
of the corridor and the current situation of infrastructures from the description of the 
technical parameters of every transport mode. It also contains a transport market study 
including traffic volume data and a review of the corridor’s critical aspects. This information 
is used to analyse the degree of compliance with the TEN-T regulation, being also 
considered deficiencies in transport infrastructures, capacity problems, bottlenecks and 
interoperability and intermodality problems. The work plan also has data on rest areas on 
motorways and availability of clean fuels for every transport mode, in accordance with 
Regulation 1315/2013 art. 39, which requires Member States to develop rest areas on 
motorways and improve the availability of clean fuels.  

Table 4.4 shows data on environmental and safety risks for each transport mode. 

Table 4.4. Environmental and safety risks in the Final Report for the Mediterranean Corridor 
(2014) 

Section: Spain Environmental and safety risks 

Railways  

 

“Although Spain is currently one of the countries with fewer level crossings 
per km, it would be necessary to remove them.” 

Roads 

CO2 emissions and car accidents 

“The current modal split in the Mediterranean corridor is very favourable for 
road transport. However, although progress has been made in reducing 
other externalities in Spain in recent years, the current modal split continues 
to pose serious problems in some areas such as security.” 

Environmental impacts on sensitive areas (Pyrenees) “IMD recorded in La 
Jonquera: 29,000 with 33% of heavy traffic.” 

Parking areas 

“Their spatial concentration is not regular: eleven are situated in Catalonia, 
five of which are next to the French border (between Girona and La 
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Jonquera)” 

Airports No information is provided  

Seaports No information is provided 

Source: Final Report for the Mediterranean Corridor (2014) 

As can be seen, the Final Report for the Mediterranean Corridor (2014) contains detailed 
information on transport infrastructure problems (bottlenecks and low technical standards). 
However, data on sustainability problems are insufficient, even to determine the progress in 
the achievement of sustainability objectives of the Mediterranean corridor proposed in the 
very document. For example, for Promote resource-efficient use of infrastructure, no data on 
pollutant emissions, or water and noise quality are collected for the modes of the sections 
involved. For the case of Reduce congestion, no information on mean speed or other related 
parameters is provided. Finally, no information on number of accidents or incidents is given 
for Improve road safety. 

Although the Final Report for the Mediterranean Corridor (2014), p. 222, mentions that “the 
development of the corridor shall address critical aspects such as consideration and 
prevention of risks e.g. negative impacts on the environment (e.g. air pollution, climate 
change, noise) or safety on the involved transport links”, no necessary information on these 
problems is supplied.  

Apart from the above, it would be advisable to identify other important issues for the public 
and community, such as congestion, delay, travel time, accidents, pollution and noise. If 
other sustainability objectives (and associated KPIs) were sought, this would result in the 
need to consider a wider perspective of problems related to social and environmental 
impacts caused by the development of the Mediterranean corridor. This would naturally 
require collecting, analysing and evaluating data on issues of concern to users of transport 
modes and to the communities through which the corridor passes. This information would 
later allow progress made towards objectives to be checked. 

4.3.5. Development and evaluation of alternatives. Development of an 
investment and financial analysis. Project development 

After identification of the main problems and deficiencies, the study team should identify 
several alternatives or projects to tackle them as well as promoting the achievement of 
objectives proposed for the corridor. 

In this sense, two comments can be made in order to improve the work plan of the 
Mediterranean corridor. First, alternatives to improve environmental quality should be 
developed to reduce GMG emissions and other negative environmental and community 
impacts. The work plan describes current and future projects in each of the Member States. 
However, no projects aimed at solving current sustainability problems or reducing 
environmental or social impacts in the Mediterranean corridor have been made proposed. 
The study team should propose to the EU a set of projects (including their financing) to 
ensure the development of a sustainable corridor. 
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The measures in Table 4.5 were proposed for the sustainability objective of the 
Mediterranean corridor. The documents states that these measures must be contrasted with 
the list of projects provided by the Member States to elaborate the implementation plan of 
the corridor. 

Table 4.5. Measures proposed in Final Report for the Mediterranean Corridor (2014) 

Operational objectives Measures 

Ad 7) Promote resource-
efficient use of infrastructure 

 

 Provision of refuelling infrastructure for alternative fuels 

 Restrictions to highly polluting vehicles 

 Protection of environmentally sensitive areas 

Ad 8) Reduce congestion 

 

 Use of IT systems, such as dynamic route information panels 

 Demand of management polices 

Ad 9) Improve road safety 

 

 Development of forgiving infrastructure 

 Implementation of EU Directives on Transport Safety 

Source: Final Report for the Mediterranean Corridor (2014), p. 290 

Second, the study team should examine the impacts of projects to ensure that the proposed 
alternatives are suitable in relation to climate change and other environmental issues. This 
could be accomplished if the information required for each of the projects included an 
environmental impact study and, for example, potential environmental impacts could be 
analysed and minimisation measures described. 

Annex 5.9 of the Final Report for the Mediterranean Corridor (2014) contains an 
Implementation plan with a list a projects provided by every Member State. No data on 
social or environmental impacts is given anywhere. 

It would be desirable that the study team should prioritise the projects according to 
sustainability criteria, among others, to efficiently allocate EU funds to the alternatives.  

4.3.6. Design of a governance and management model. System 
monitoring 

Until now, the work plan has not included the design of a governance and management 
model. The European Coordinator of the corridor should be regarded as an element of the 
governance and management structure of the corridor. However, the Final Report for the 
Mediterranean Corridor (2014) does not provide a description of management board or a 
proposal of governance and management structure for the Mediterranean Corridor.  

Therefore, the benefits of creating governance and management structures similar to the 
management structures proposed in the Regulation EU 913/2010 of rail corridors, should be 
taken into consideration.  
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The general recommendations in CLYMA give recommendations about the management 
board’s organisation and functions. One of its main functions is to monitor corridor 
performance. In this sense, the work plan does not explain how periodic feedback is 
expected to be given to decision-makers to enable them to consider the relevance of the 
original definition of vision, goals and objectives. Moreover, system monitoring serves as a 
major source of information on the performance of the transport system and enables 
deficiencies or opportunities for improvement to be identified. 

As for the supervision of the implementation of the work plan, Chapter 4.3.3 of the Final 
Report for the Mediterranean Corridor (2014) proposes a set of KPIs for each of the modules 
and schedules the regulatory compliance date, i.e. 2030 or 2050. For the rail mode, none of 
the proposed KPIs refer to sustainability performance criteria. For road, airports and 
seaports, the only KPI related to sustainability is “availability of clean fuels”, for which no 
current information allowing its degree of compliance to be evaluated is available. 

To conclude the analysis of this chapter of the Final Report for the Mediterranean Corridor 
(2014), an improvement is suggested, i.e. to include a more detailed proposal for system 
performance monitoring, according to the recommendation in CLYMA that environmental, 
economic and social efficiency should be periodically monitored. Actual sustainable 
efficiency should be measured and compared with the desired outcomes reflected in the 
corridor’s objectives and targets. Moreover, system performance monitoring results should 
guide the improvement of sustainability performance of transport systems. 
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