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Universities are centers of knowledge and their Campuses are like small cities, thus making them the ideal place to develop, apply and evaluate policies and tools for innovative mobility solutions that can subsequently be extended to other contexts. A review of mobility measures in different European Universities has revealed that many of them apply policies to promote sustainable mobility, but there is a significant lack of standardized mobility plans and roadmaps for their successful implementation. The objective of the present work is to develop a successful roadmap, which is necessary for the smooth implementation of a mobility plan, as it has been found through a thorough review of good practices in Universities. Within this framework, a customizable standardized Roadmap design is proposed, which consists of two documents: a tactical document that provides a global and sequential vision of the entire plan, and an operational document that details the actions for each strategic line. This roadmap is accompanied by a catalog of objectives, measures, and cost and impact indicators. We consider this design instructive for universities because of its universal characteristics in Emerging Countries. To ensure this, it is necessary to apply this roadmap and carry out the corresponding evaluation.
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INTRODUCTION

Mobility is a social need that undoubtedly has a positive effect on the life of citizens; however, it also has several negative side effects on air quality, congestion, noise and accidents, thus making mobility a key priority for modern cities (European Union, 2011). To achieve this goal, the participation of different actors, good intradepartmental coordination between administrations, and the development of different lines of work are important. In this sense, universities play an important role in the fulfillment of the mobility objectives, since they are usually located inside city center and have a well-defined young population with a flexible mindset. Consequently, universities have the opportunity to play a significant role in promoting sustainable mobility in their environments. Besides, universities are knowledge nodes, which makes them the right place to test innovative solutions in terms of mobility, and to propose strategies on public transport, information and communication technology (ICT) and shared mobility (Papantoniou et al., 2017).

Many official sources, international organizations and researchers have reported how the global health crisis due to COVID-19 has affected mobility. Mobility restrictions and fear of contagion have indirectly encouraged private car, bicycle use and walking. The pandemic has also fueled negative attitudes toward public transportation and reduced its use in consequence (ETSC, 2020; Haas et al., 2020; Nieuwenhuijsen, 2020; OECD/ITF, 2020; Riggs, 2020; Thomas et al., 2021; Zhang et al., 2021). Taking advantage of positive attitudes toward cycling and walking, reestablishing confidence in public transport and discourage the excessive use of the private car should be top priorities of authorities in the close future.

Universities are an example that can be used to promote and transmit sustainable mobility habits to society, since today's students will have a relevant role in the society of the near future (Silva and Ferreira, 2008). In recent years, there has been a trend to move universities out of cities, based on the global trend of establishing new campuses or relocating them on the outskirts of the city or in rural areas, in order to place them away from congested urban centers. Over the years, they have turned into independent communities, reaching the size, infrastructures and activity levels of small cities (Tsirimpa et al., 2015), thus making them an excellent test bed for the application and evaluation of innovative mobility policies and tools. On the other hand, other universities, that are still within cities, generate a significant impact on them (Tolley, 1996; Balsas, 2003; Gamberi et al., 2015). Moreover, there are different types of public in universities, such as employees, students and visitors, all of them having different mobility habits and attitudes.

Sustainable Urban Mobility Plans (SUMP)1 have become an integrated planning tool, that is used in order to meet the mobility needs of cities and people, aiming at improving the urban mobility and accessibility of urban areas, as well as at providing high-quality services and sustainable modes of mobility and transport to, from and within the examined area according to their needs (Wefering et al., 2014; Torrisi et al., 2020; Khashaypoor et al., 2021). The development of roadmaps is specified in the 2011 European Union Transport Book as one of the instruments available to help meet these objectives, and it is part of a strategy aimed at developing cost-effective interventions to improve quality, safety, integration and accessibility of public transport services. It also aims at raising awareness on sustainable transport options, such as public transport, carpooling, cycling and walking, as positive alternatives to the use of private transport.

Despite the potential usefulness of SUMPs and RoadMaps2, to the date there is still no review of sustainable mobility strategies in universities that has found standardized methods of development; on the contrary, the strategies used by universities vary widely. For example, some universities have implemented mobility plans based on the plans of the cities in which they were located, while others have implemented measures more specific to their conditions. This review has shown that most university mobility plans are limited to providing mobility solutions to and from the campus, but not within the campus (Tormo Lancero et al., 2018; Papantoniou et al., 2020). It is quite certain that we have not found any scientific contribution that provides a standard roadmap for mobility managers yet.

Because of this gap, it might be useful for Universities to have a standardized tool that allows for a successful implementation of the mobility plan, as well as a strategic vision of the plan, that guarantees the commitment of the decision-makers and that can be shared with other Universities as good practices. In short, a ready guide for decision makers that strengthens and supports a successful implementation of the Action Plan. The Action Plan proposed in the CAMP-sUmp project is shown in Figure 1 (Regattieri et al., 2018; Papantoniou et al., 2020).
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FIGURE 1. Proposed CAMP-sUmp Action Plan overview (Regattieri et al., 2018).


The objective of this paper is to propose a standard roadmap that serves as a planning tool for the development of efficient and effective mobility strategies in the University context, ensuring transferability to University Campuses with different environmental characteristics and socio-economic conditions. The roadmap should be a supportive tool for the implementation of the action plan, and it should ensure the cooperation, dialogue, capacity and commitment of decision-makers in Sustainable Mobility Planning. A strategic vision must be established, that encompasses the steps to be followed so that each objective from different work lines can be achieved, as well as ensuring that the appropriate actions in the short, medium and long term are implemented, and that the tools and time needed in a hypothetical context are available, including the problems that may arise and the actors that should be involved in each case. Finally, it must be possible to evaluate the impact of the measures.

However, it must be taken into account that universities, despite sharing a number of common elements and characteristics, have a number of specificities that require different mobility objectives and measures. Therefore, it would be a mistake to design a Static Roadmap for all Universities. This position implies the need for a standard roadmap for all Universities, with clear elements and in the format of a fillable template that allows for a completion adapted to the objectives and measures of each University. Some authors, such as Gori et al. (2012) have stated that a classification in mobility solutions based on the specific characteristics of each country is required. In order to know how to design the roadmap, it is necessary to check if this hypothesis is true. According to the guidelines provided by Wefering et al. (2014), the first step to successfully develop a mobility plan is to conduct an assessment at the beginning, analyzing the baseline situation, needs, future challenges and priorities, identifying strengths and weaknesses of the current planning practices, and understanding the potential to successfully create a Sustainable Urban Mobility Plan. This assessment should determine how closely current practices align with the established activities, and it should identify barriers that could influence the plan development process (Wefering et al., 2014; Canitez, 2020; Foltnová et al., 2020).

Based on this premise, an evaluation of the scenarios in which higher education institutions find themselves could serve as a guide for the design of the roadmap. There are different approaches to carry out this evaluation, and the use of questionnaires is a common one. This type of quantitative research is a rigorous scientific process designed to provide an accurate measure of public opinion (Grosvenor, 2000). The data collection is more structured, the sample size is larger and representative of the population, which allows for detailed and complicated statistical analysis (Lajunen and Ozkan, 2011), the research can generally be replicated or repeated, because it is reliable, and the analysis of the results is more independent. Qualitative survey methods are increasingly used in research and policy studies for the understanding of perceptions, attitudes, and behaviors of travelers, as a complement to more established quantitative surveys (Grosvenor, 2000). One of the advantages of qualitative data analysis techniques is that they lead to a rich and detailed contextual description of the phenomenon under investigation. However, analyzing qualitative information can be a difficult and arduous process (Clifton and Handy, 2001). By following a systematic process and paying attention to the issues of validity, consistency, and reliability in data collection and analysis, qualitative methods can have the same rigor and credibility as quantitative methods (Miles and Huberman, 1994).

SWOT analysis is a strategic planning tool used to identify and evaluate options that can lead to decision making. It is a two-dimensional analysis that examines internal and external forces, both positive and negative (David, 1993; Helms and Nixon, 2010; Jonassen, 2012). It is considered a comprehensive method that studies the environment of the system and analyzes its interior. It is based on four components: strengths, related to the advantages of campus mobility tools, instruments and plans; weaknesses, related to disadvantages, insufficient capacities, lack of mobility policies, tools or instruments; opportunities, which refer to the overall impact on mobility and environment, staff and student satisfaction, quality of life, innovation and technology, human resource potential, urban and regional development and mobility policies, etc.; and threats, related to financial instruments, development costs, implementation and maintenance costs, legislation, complexity of communication between stakeholders, political implications, etc. This type of analysis has been used to evaluate participation in the design of sustainable mobility plans (Gil et al., 2011, 2015); to evaluate the use of the bicycle service (Ibeas et al., 2011; Bordagaray et al., 2015); and the use of electric vehicles (Raslavičius et al., 2015). A key procedure to analyze the current situation, needs, future challenges and priorities is to perform a gap analysis (GAP Analysis) to establish objectives, missions and goals (Wefering et al., 2014; Nolan and Anderson, 2015). Different researchers have implemented evaluation tools for this (Kose et al., 2014; Sdoukopoulos et al., 2016).

Based on the foregoing, a quantitative and qualitative study was carried out, as well as a SWOT and GAP analysis, a review of mobility measures in Mediterranean Universities, and of roadmap tools implemented in the context of the CAMP-sUmp project; this allowed to know which roadmap should be developed. This paper presents the process for deciding what the roadmap should look like, its features, and the discussion of why it is transferable to the context of all Universities.

The universities have so far presented numerous actions to improve the mobility of their affiliates, but, however, there is no standardized/homogeneous method to help them select which of them are the most appropriate for their needs. So, this document aims to facilitate this process setting up a standard roadmap for developing mobility strategies appliable to University Campuses with different environmental, social and economic characteristics. It is worth to use this roadmap because it allows to obtain a strategic view of the whole process.



MATERIALS AND METHODS

The starting point for the development of the Roadmap was the exchange of good practices and knowledge on sustainable mobility between different universities, as well as the experiences of the CAMP-sUmp partners themselves.

First, an evaluation was conducted in order to identify the strengths and weaknesses of the current mobility planning practices implemented at the Universities, as well as the potential, the desired mobility objectives, and the characteristics of such mobility practices, following the guidelines of Wefering et al. (2014) for achieving a successful Urban Mobility Plan. For this purpose, the partners from the seven universities that constitute the CAMP-sUmp project (University of Catanzaro, National Technical University of Athens, University of Malta, University of Valencia, University of Split, University of Cyprus and University of Bologna) carried out a self-assessment procedure. First, a quantitative study was carried out to collect data on the mobility of users around the campus. In this regard, a questionnaire was developed, that included questions about current and intended mobility, mobility problems, proposed measures, mobility policies and tools. In order for the sample to be representative of all university users, participation was required from 10% of professors, 20% of administration staff, 20% of graduate students, 50% of undergraduate students. 1,090 questionnaires were collected through this procedure. The results of the quantitative study based on the questionnaires showed different strategies and measures depending on the location of each university. In universities located within urban areas, safety at intersections was the most critical measure, followed by measures to increase frequencies and to improve the density of the public transport network. For campuses located outside urban areas, the results indicated that measures focusing on public transport and road infrastructure should be taken in order to improve campus accessibility (Deliverable 3.2.1 CAMP-sUmp Project Papantoniou et al., 2017).

The next step was to conduct a qualitative analysis, whose aim was to collect qualitative information on the state of mobility within the campus, services and planning policies and tools on mobility flows, their integration within urban mobility and the situation of mobility to, from and within the campus. Seven universities provided structured feedback considering their university campus (see Table 1). The results indicated that, across all the examined campuses, students and employees are the most critical stakeholders, while the mobility situation of visitors has a secondary focus. Compared to decision-makers, local and regional authorities are usually involved in each campus mobility plan. A list of all campus mobility policies and tools at each university was analyzed. Car sharing and bicycle-related programs were the most commonly implemented practices. Differences were observed considering the campus situation inside or outside the city (Deliverable 3.2.2 CAMP-sUmp Project, Papantoniou et al., 2017).


Table 1. Participants.
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Third, a SWOT Analysis (strengths, weaknesses, opportunities and threats) was carried out based on a questionnaire administered to three to five experts for each university (university mobility and planning managers, technical representatives of local, regional and national public institutions, associate members and project administrators). The aim was to reveal the current state of campus mobility flows and the tools of sustainable mobility planning, as well as the implementation of SUMP in campus mobility planning. The strengths of campuses located in urban areas include easy accessibility through the use of public transportation system. In addition, students who live up to about 5 km from the campus have the possibility of going to the University in non-motorized modes of transport such as electric mopeds, electric scooters or bicycles. The strength of an out-of-town campus is that there is plenty of additional space for facilities and infrastructure, lot of parking spots, easy access by car and an improved quality of the environment for members. Opportunities and threats were common on campuses inside and outside of urban areas. Most campuses located near city centers face mobility problems due to traffic congestion, lack of parking space, use of active means of transportation, etc. Campuses outside urban areas face accessibility problems by public transportation. Mediterranean campuses are generally located near the city center or in suburban areas (Papantoniou et al., 2017).

A gap analysis was also carried out, by collecting qualitative data from mobility experts from the Campuses of the seven universities that constitute the consortium. Thirty-six interviews were conducted on the mobility gap to, from and within the Campus areas. The objective was to analyze the current situation of the campus in each thematic area, as well as to obtain a list of deficits and needs, future plans, challenges and priorities in these areas, as well as to provide a list of tools and policies for sustainable mobility. The covered areas were parking management, smooth mode infrastructure, public transport, motorized private transport, road infrastructure, environment and energy, mobility management, transport infrastructure and merchandise management, information and tools of communication technologies and mobility plans. Mobility experts were asked about the current situation, existing measures, tools and policies, as well as problems, needs, plans and future priorities. The results indicated differences among Universities depending on whether they were located inside or outside the city. Location within the city is an advantage for the implementation and planning of strategies for public transport, road infrastructure and ICT tools.

The analysis identified a significant gap in terms of environmental impact and energy issues. The challenge in this case is the implementation of strategies to protect the environment, clean vehicles, charging stations for electric vehicles, and the use of small vehicles for indoor mobility. The absence of public transport for mobility within the campus is common, since the buildings are close to each other. Strategies aim at improving pedestrian safety measures at crossings by establishing bicycle rental services. Parking management and the role of ICT tools to support campus sustainable mobility plans were the most relevant areas. Campuses located outside the city or in suburbs had the best infrastructure in terms of road transport. These are new areas, with high quality road infrastructure.

The gap analysis found that the gap is in public transport and mobility management. There is a need to implement various measures and policies to improve density, expansion, comfort (stops, stations and vehicles) and security (surveillance) of the public transport network, as well as ICT to improve information for passengers, and the ticketing systems, in order to implement intelligent transport systems and increase frequencies. Also, lighting, pavement, adaptation of access for disabled users, and signaling can be improved. To reduce the gap in mobility management, some proposals include the inclusion of information and advice on travel options, ICT tools, a mobility center, and the raise of awareness in order to promote and support sustainable mobility. Car-sharing and carpooling systems were missing, and they were important ones (Deliverable D3.3.2; Papantoniou et al., 2017, 2018).

A comprehensive review of sustainable mobility measures and actions existing in different Mediterranean universities was carried out in order to verify the differences and similarities between them, while different SUMPs were proposed. The CIVITAS3, EPOMM, CRUE, CRUI, UMOB LIFE4, SMILE PROJECT, STARS projects were reviewed, and information was obtained from the conference of chancellors from the involved universities, as well as from congresses on sustainable mobility in Universities. (Deliverable 3.3.3, Papantoniou et al., 2017; Deliverable 3.5.1, Tormo Lancero et al., 2018). Some examples of universities that have implemented mobility plans based on the city's SUMPs are: The Polytechnic University of Turin in Italy (Vlahogianni et al., 2018) and the University of Barcelona (Miralles-Guasch and Domene, 2010). The University of Malta has had a Green Travel Plan (GTP) in place since 2010 (Attard et al., 2011). The University of Glasgow has been operating a Green Transport Policy since 2006, with objectives that are easily identifiable and in line with the SUMP approach. The University of Bristol (United Kingdom) (University of Bristol, 2017), the University of La Coruña (Deliverable 3.3.3, Papantoniou et al., 2017), the University of Rome, The National Technical University of Athens (Papantoniou et al., 2018) and the University of Milan (Silva and Ferreira, 2008) have all been carrying out mobility plans as well.

Some authors propose mobility solutions to help university mobility managers, in terms of shared electric vehicles and infrastructures (Longo et al., 2014), and they analyze the impact of some sustainable solutions on campuses and their integration with the city (Kennedy et al., 2005; Lukman and Glavič, 2007; Nejati and Nejati, 2013; Pitsiava-Latinopoulou et al., 2013; Al-Mosaind, 2014). Several studies have shown that on university campuses there are daily commuters who travel longer distances, and for whom the use of private cars prevails over non-motorized means of transport (Miralles-Guasch and Domene, 2010). The location of the campus, in the city center, on the outskirts or outside the urban area, is a key element when establishing mobility measures. Other studies corroborate that on campuses located outside the city mobility depends largely on individual transport, due to the inefficiency of the public transport system and other alternative modes (Fiadeiro, 2008). Therefore, it is important to propose innovative approaches and move toward appropriate forms of sustainable mobility (Silva and Ferreira, 2008). Finally, the study on the European urban transport roadmap 2030 (De Stasio et al., 2016) was consulted.



RESULTS

The results of the review of good mobility practices in Universities, the quantitative and qualitative study, as well as the SWOT and the GAP analysis, indicate that the context of universities can be different, depending on the characteristics of the city, the characteristics of the University (number of students, number of employees, resources, actors involved), the administration, the transport networks and the infrastructures: therefore, the objectives and measures must also be adjusted to each University. The main differences were found in the location of the University. More specifically, the type of measures, policies and implemented planning tools were different depending on the location of the University (within or outside the urban area). The strengths and weaknesses also varied among universities in terms of location; however, the opportunities and threats were similar. In addition to the location, the review of the measures currently implemented in Universities showed that, although some measures were common, some of them were different depending on the context and characteristics of the University itself (Tormo Lancero et al., 2018). This variability implies that, although the similarities between campuses are more numerous than their differences (and, therefore, mobility problems must be approached in a similar way), in order for the Roadmap to be useful, each University should consider its particular needs and conditions. Each University also needs to establish its priorities, its own personalized objectives, as well as to choose the measures, the time and resources to achieve them.

Based on what we abovementioned, a standard roadmap for a successful implementation of such an action plan in university campuses with different scenarios and characteristics is proposed in this study, considering different environmental aspects, socio-economic conditions and environments, to ensure transferability. The result will become a standardized and customizable tool that contains methodology and common elements among all Universities, so that each University can adapt it to their circumstances. As part of the development of the standard roadmap, a series of questions are considered that planners must answer based on their self-assessment. This roadmap takes into account the steps of the action plan, sets out the objectives to be achieved, in the short, medium and long term, the required tools and measures to be implemented, the actors, the impact, the budget, costs and threats for the implementation of the measures, the development time, the degree of achievement, and, finally, it guarantees the commitment of those responsible of implementing such practices, as well as of decision makers, for the Implementation of the Action Plan. This tool contemplates the strategic lines of sustainable mobility along which universities should act: transversal aspects; walking; cycling and other smooth and clean modes; public and intermodal transport; private transport and parking. For each strategic line, it is possible to include objectives and measures from different areas of intervention, such as social measures and mobility management; infrastructure measures; measurements on the vehicle; ICT tools (Tormo Lancero et al., 2018).

CAMP-sUmp Roadmap is made up of two complementary documents. The first (tactical document) allows for a global vision of the plan in a template, and the second (operational document) one allows for the specification of the work detail for each strategic line of mobility, in an interval of given time.


Tactical Roadmap

It is supported by instructions on how to fill in the information fields, information on how to identify the current situation of each university, and a catalog of the most promising actions for sustainable mobility in Universities, obtained from the results of the CAMP-sUmp project and from the review of mobility measures, actions and plans in Universities (Tormo Lancero et al., 2018). This catalog provides a list of examples of goals, objectives, transport, environmental, economic, personal and safety indicators, types of social measures, mobility management, infrastructure, vehicle and ICT measures implemented by the Universities for each strategic line (cross cutting, walking, cycling or clean modes, public transport, private transport and parking), as well as the impact, the costs of each measure and the possible threats and difficulties. The catalog also includes a section with the most common measures implemented among Universities, and an example of a completed roadmap. This catalog is a framework of available tools that each University can consult to create a realistic roadmap with measures adjusted to its objectives, resources, budget and desired impact. The CAMP-sUmp project has also provided a review of the most important measures of information and communication technologies, thus obtaining a comprehensive ICT model that can help Universities to complete their roadmap in the sections related to this question (Campos et al., 2018, 2019).

The tactical part of the roadmap allows for the introduction of the diagnosis of the starting context, as well as the objectives and milestones that are intended to be developed throughout the entire Plan, differentiating between the short, medium and long term, and the general actions for each strategic line from the different areas of intervention. It also allows universities to indicate an estimation of the impact and the cost of the proposed measures. The information can be introduced in an electronic template available at this link (https://CAMP-sUmp.interreg-med.eu/what-we-achieve/roadmap/).

The template of the tactical or global document of the Roadmap consists of the following sections (see Figure 2):

- Name. In this section, the name of the University that is going to complete the Roadmap must be indicated.

- Key. The colors indicate the scope of intervention for every type of measure to be established for each strategic line of mobility. The measures can be social management and mobility, infrastructure, vehicle and ICT. For each measure, the following information are included: - box I (Impact) and box C (Cost), in which the person will indicate whether the expected impact and cost of the measure is Low (L), Medium (M) or High (H).

- Initial conditions or context: The first step to plan a roadmap begins with a descriptive analysis of the initial conditions from which the University starts. This analysis will mark the short, medium and long-term objectives that define the horizon of the plan, as well as its strategic lines. Each university must identify the mobility problems it faces, and define the objectives it would like to achieve, taking into account the specifications of the Action Plan. The elements to consider in this section are: the type of university; the population; the economy-income; traffic congestion; air quality and pollution; the public transport service; the use of the private vehicle; infrastructure and safety for pedestrians and cyclists; the lanes reserved for bicycles and public transport.; the use of car sharing; parking and using the metro; electric vehicles; parking fees; parking network and standards; information on sustainable mobility alternatives; ICT tools; History of Transportation Planning and Management; decision-makers commitment; awareness; facilities to improve sustainability, and motorization rate. To carry out the self-assessment of the initial conditions and determine the main objectives, different approaches can be used: methodology of surveys to be filled out by users of the University, interviews with experts, SWOT and GAP analysis, review of roadmaps defined by other Universities and previous knowledge. The catalog of Deliverable 3.5.1 of the CAMP-sUmp project (Tormo Lancero et al., 2018) can be greatly helpful in this regard. Another useful tool that could be used for this purpose is the European Commission's “Urban Transport RoadMap”, which provides a perspective to define the objectives that must be prioritized.

- Goals / Milestones: In this section, after obtaining the diagnosis of the initial and desired situation, each University will present the objectives or milestones that it intends to achieve in the short, medium and long term.

- Selection of measures applicable in the short, medium and long term: This section contains a matrix to specify the actions or measures that the university wishes to carry out in the short, medium and long term. There are a number of threats to consider when applying these measures that are specified in the catalog. The strategic lines cover the modes of transport to which the measures will be applied, and they are the pillars of sustainable mobility: cross cutting; walking; cycling; public and intermodal transport; private transport and parking. The measures for each strategic line or mode of transport to which it is directed can be classified into measures of social management and mobility; measures on infrastructure; measures on vehicles; and ICT measures. Each one of the actions is identified by colors. It should be taken into account that the same measure can affect different modes of transport, and two approaches could even overlap. One aspect that has been taken into account as a cross-cutting issue from the perspective of gender equality is to improve the safety conditions of girls and women while they travel to, from and within the campuses, in order to promote and increase their active mobility by reducing gender-specific risks. The work approaches or policies implemented to develop these strategic lines are the following:

- Social approach and mobility management. From this perspective, the intention is to change the behavior of users through information and promotion actions. It includes Mobility Management, regulation and incentives. This approach uses a series of measures designed to provoke a more sustainable behavior in the mobility of the university members. Social measures include information programs, awareness, promotion of sustainable trips and dissemination. They have an effect on all modes of transport, reducing congestion, improving safety and having a positive impact on air quality. Their cost is low, and many measures are relatively quick to implement, both in the short and medium term. Mobility Management refers to political, bureaucratic, economic and social procedures, creation of figures, commissions, committees, parking management through the use of incentives, road fees, shared cars…

- Infrastructure. This aspect includes investments in the planning and construction of infrastructure and means of transportation, as well as land use planning. It involves changing the urban environment. These strategies should improve accessibility and reduce congestion and emissions. Infrastructure measures require a significant financial effort and take time to implement, which is why they are generally included as long-term strategies.

- Vehicle: In this category, we group the measures that refer to investments in technology and specific characteristics of the vehicle;

- ICT. This section defines the information and communication technology measures to be applied;

- Impact and costs: In cell “I”, L, M or H there will be indications on whether the expected impact of the measure is low, medium or high. In cell “C”, the university will indicate whether the expected cost of the measure is low, medium or high. A decision must be made about which interventions are to be implemented, as there can be great a variability in terms of investment and impact.

Social aspects and mobility management measures tend to have lower economic costs, with rolling stock and infrastructure measures being the ones that usually involve the most investment, in this order. Plans aimed at promoting sustainable modes of transport and at regulating the use of private vehicles, as well as the transport of goods, have a lower cost than those aimed at modifying infrastructure. However, the policy and social costs of the early and intermediate phase can be very high, so the information, awareness and participation of users in the plan is a fundamental aspect. For example, parking regulation and pricing are very sensitive measures, if we consider the political side, as parking is often free and perceived as a right. Therefore, any attempted modification may result in strong opposition. The European Commission study, 2016 Ref. MOVE / C1 / 2013-188-2 provides an approach to these policies, as well as on the impact they have on the modes and the costs of implementation. This analysis provides guidance and information on the costs and benefits of different strategies, which in turn serves as a support tool in making decisions about the policies to be implemented. This information can be useful for Universities when deciding the type of measures to use.

- On the back of the document, the signature of the decision-makers must be stamped, indicating the commitment to the development of the Roadmap.


[image: Figure 2]
FIGURE 2. Template of the tactical roadmap (Extracted from Deliverable 3.5.1 CAMP-sUmp Project, Tormo Lancero et al., 2018).




Operational Roadmap

The tactical document is accompanied by the operational roadmap (see Figure 3).
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FIGURE 3. Template of an operational roadmap for the strategic line of walking (Extracted from Deliverable 3.5.1 CAMP-sUmp Project, Tormo Lancero et al., 2018).


In the operational document, the information is presented in five independent templates, one for each strategic line of sustainable mobility: cross cutting; walking and soft modes; cycling; public transport; private transport and other smooth and clean modes. This document expands and gives more detail on the objectives and actions to be followed for each strategic line during a given period. It includes a reminder of the steps needed to prepare the plan, and it organizes the measures and actions for each strategic area according to its type. It includes information about the University; Period of realization; Area or line of action (social and mobility management, infrastructure, vehicle, ICT); Description of each Measure with its Implementation and the Realization Time Schedule of its implementation, Budget and Means, People responsible for and involved in this measure, Impact and Cost, Monitoring of Achievements or degree of achievement of each action (from 1 to 5); Start date and end date of the period for carrying out these actions; expected target (from 0 to 100) in the short, medium and long term; objective achieved (from 0 to 100) in the short, medium and long term; Formal commitments: it is important that managers and collaborators sign the roadmap as a sign of commitment.

This roadmap must be accompanied by a communication plan whose objective is to inform about the implementation of the action plan and achieve a positive attitude toward the mobility changes, prioritizing sustainable mobility. To develop the communication plan, it is necessary to draw some main objectives, a strategy, and to have people who are willing to participate. The communication plan should be designed in several phases. Some important aspects to consider are ICT, social media, social networks, alerts and messages. Finally, it is important to follow up to evaluate its impact.




DISCUSSION

In this paper, an extensive review on mobility measures in Universities was conducted, while an important gap emerged regarding the lack of homogeneity in the procedure, tools and strategies used to manage and improve mobility in Universities. In particular, it turned out that this gap is due to the lack of an action plan and a standardized route for the improvement of sustainable mobility in Universities. This is one of the relevant findings of this work. Considering this gap, this paper is aiming at creating a standardized roadmap, that universities can use, share and utilize to learn from each other, thus helping the implementation of a successful action plan. This is undoubtedly the main finding. The goal is to achieve a more sustainable, competitive and safe mobility system in universities, allowing for a greater accessibility and a better shared space through smooth modes. The strategic lines are mainly oriented toward less car use and more use of public transport, cycling, and walking. This will have a positive impact on the quality of life of students and staff, as well as on the environment.

Initially, we had to decide whether it was convenient to develop a standardized Roadmap for all Universities, or whether, on the other hand, it was preferable to consider their particularities instead. We started from the hypothesis that there is wide variability in the contexts of Universities, and that a common Roadmap may not be useful for all contexts. One of the main findings of this work was that. although there are lots of similar problems as well as implemented mobility measures in Universities, they all start from a specific context; therefore, adjusting the objectives and priorities of each university regarding mobility is required. These results oppose the development of a standardized roadmap that is valid for all Universities.

This conclusion was reached from a review of mobility strategies implemented by Universities, and from a self-evaluation of the Universities participating in the CAMP-sUmp project through a quantitative and qualitative study, a SWOT Analysis and a GAP analysis. It was observed that a differentiating aspect between Universities was the location of the campus, within or outside the urban area. Its location determined different types of interventions. This led us to discuss the need of establishing a different roadmap depending on the location of the Universities. The most remarkable result was that, in campuses located within the urban area, the percentage of users who traveled on foot and by bicycle was higher than in campuses located outside the city. Therefore, in this case pedestrian safety at intersections is the most critical need, followed by public transport measures in terms of increased frequencies, density and extension of the public transport network. Parking management is also a crucial issue to consider in these cases. In summary, the most important actions that must be taken are: safety at crossings, increasing measures in public transport–in terms of increasing the frequencies, density and extension of the public transport network -, and parking management, due to parking problems. Other necessary actions in these campuses are: improving the road infrastructure (due to the lack of a safe access by bicycle and on foot), mobility management, and the use of ICT tools.

According to the SWOT analysis, the strength of these campuses, in comparison with those located outside the city, is the easy accessibility through the city's Public Transportation System. The costs of public transport services are lower than in Universities located in the outskirts. Users who live within up to five kilometers from the university the opportunity to access the facilities on electric mopeds, electric scooters, bicycles, or on foot. There is a greater awareness among the university population on the need for a SUMP, and the staff and students live relatively close. The fundamental problems of campuses located within the city are: traffic congestion, narrow streets, lack of parking space, lack of use of active transport modes, the perimeter of the campus is not very accessible in smooth ways and it is difficult or impossible to modify arterial lines. The location of the university buildings is more dispersed and there are limitations in space. In campuses located outside urban areas, the results indicate that the main measures should focus on public transport and road infrastructure, in order to have a better accessibility to the campus by bicycle and on foot. Other necessary actions are mobility management and parking management. On these campuses, cars are the most preferable mode of transportation regardless of the length of the trip. The biggest problem is the duration of the trip on public transport, which can be up to four times longer than by private transport. Thus, the fundamental measures in these campuses must be directed toward public transport and adequate infrastructure for the use of smooth access roads to the campus. The students' residence is usually at a longer distance from the University and there are numerous students who come from different parts of the territory every day. The main strength of these campuses compared to the previous ones, according to the SWOT analysis, is the existence of many free and unrestricted parking spaces, which can otherwise represent a threat to sustainable mobility. The fundamental problem is accessibility, due to the lack of competitive modes of transport that are an alternative to private vehicles. Other strengths that stand out in this type of Campuses, in comparison with a Campus within the city, is that they are usually located in developed areas, with significant flows of people interested in going there, with a wide and accessible space, plenty of space to go on foot and by bicycle, multiple accesses by car, pedestrian networks and bicycles lanes to circulate within the campus, and a high availability of parking spaces. They are relatively new campuses with a high-quality road infrastructure.

Regarding the weaknesses presented by these campuses, there is a majority use of private vehicles with low occupancy. There is also a demand for public transport, but the low level of service and the lack of good intermodality leads to low utilization, which in turn produces a reduction in the provision of public transport service due to low demand. In addition, the distance from the public transport stops to the University is usually long, occurring mainly for budgetary reasons. Therefore, it is necessary to respond to transport demands according to the needs of students and staff, in order to improve the existing mobility services. For this purpose, it is necessary to increase investments in sustainable transport connections between the urban area and the campus. On the other hand, in these campuses there is a low demand for transport on foot and by bicycle, and traffic is usually high to access the University. Also, the infrastructure is inadequate for walking or biking. Therefore, measures should be aimed at improving the quality of the public transport service, infrastructure, and vehicles, as well as the awareness of transport options alternative to cars, which include public transport, carpooling, bikes, and going on foot. Mobility management is also something that can be improved using ICT tools. However, ICT tools for mobility are more expensive due to the large distances they have to cover.

It was also observed that the strength of universities is knowledge, and their most prominent weaknesses are the lack of funds to invest in soft modes, the lack of planning, programming and communication policies, the lack of coordination between university and local authorities, the difficulties of coordinating so many people, the lack of information and awareness about sustainable mobility, the consideration of owning a private vehicle as a symbol of social status, the limitations in the governance of public transport, the lack of management of the campus, and the ignorance about the use of soft modes for the journey. In terms of opportunities, reducing car use and traffic congestion are the main aspects that should be considered. The threats to all this is the slowness of bureaucracy that lengthens both the planning and execution time. On the other hand, the size of the University is an important aspect to take into account in the implementation of a SUMP. Therefore, a small center may be easier to manage, but nevertheless, in this case, the capacity of the University may be insufficient due to its size, or to the lack of specialized personnel. Similarly, if a University has only one campus, planning is much easier. The social, economic, and environmental context, the starting budgets, financing, etc. are fundamental for the establishment of priorities, objectives and type of measures to be implemented. This situation confirmed our hypothesis that, although the similarities shared by the campuses are numerous, it is necessary to take into account their differences in order to obtain a valid Roadmap.



CONCLUSIONS

The review has shown that although the universities performed numerous activities to boost sustainable mobility, they, however, did not have an standardized methodology to develop plans with such goal in a comprehensive way. Furthermore, the activites were focused on the in-out mobility, i.e. commuting, but they did not contemplated mobility within the campus (Tormo Lancero et al., 2018; Papantoniou et al., 2020). Aditionally, a qualitative-quantitative study, SWOT, GAP, and a review of the mobility measures in the Mediterranean universities and of the road map tools. The results showed that each university has certain characteristics that require different mobility solutions, as suggested by Gory et al. (2012) the campus localization is a key element to consider. However, it is still possible to establish a set of guidelines and steps to follow and common aspects for all the universities that might facilitate the implementation of the mobility plan. No scientific contribution providing an standardized road map was found that developed sustainable mobility plans for the university mobility managers.

The first contribution of this work is the introduction of an standardized road map permitting the successful implementation of sustainable mobility plans in the universities. This plan is customizable and can be transferred easily.

This standard Roadmap may be helpful for decision makers, which includes general guidelines for all Universities, elastic and customizable, so that each University can adapt it according to its needs, circumstances, objectives, measures, stakeholders, calendar and budget. This advances the current views, since until now there was no specific document available for Universities. The Roadmap is designed as a fillable template that includes the steps to follow, and a series of elements that Universities can complete and customize based on their particularities from a self-assessment of the starting point. Thus, the road map begins with an assessment of the issue, following the guidelines by Wefering et al. (2014) Canitez (2020), Foltnová et al. (2020). The methodology that we propose is the realization of a quantitative and qualitative study, a SWOT analysis and a GAP analysis. The road map guarantees the cooperation, the dialogue, the capability, and the commitment of the decision makes on the planification of sustainable mobility.

The roadmap consists of two documents: a tactical document that offers a global and sequential vision of the plan, and an operational document, which details the measures to be established for each time span. The fundamental strategic lines that the Roadmap deals with are: cross cutting, walking, cycling, public and intermodal transport, private transport and parking management. The policies or work approaches are: social and mobility management measures, infrastructure measures, vehicle measures, and ICT measures. Some aspects that are as important as the specific objectives are: the type of measure, the cost and impact, the desired and achieved goals, the implementation dates and the signing of the commitment by the decision-makers and by those involved in each action. This road map has mobility solutions from and to the campus. Due to its flexibility, we believe that it guarantees the transferability to university campus with different environmental and socioeconomic characteristics.

Another novelty of this work is that from the review and self-evaluation process of the mobility of Universities in the context of the CAMP-sUMp project, a compilation of good practices and experiences of mobility has been created. This catalog presents objectives, measures, cost and impact indicators, limitations and threats, and a summary of the main, most shared measures implemented by Universities. This makes it a good source of consultation on mobility strategies for Universities, and it can be a good support instrument to complete the university's Roadmap, as well as to establish objectives and measures in the short, medium and long term. (Deliverable 3.5.1 of the CAMP-sUmp project, Tormo Lancero et al., 2018).

The methodology to design the Roadmap through a quantitative, qualitative study, GAP and SWOT analysis is a clear contribution to academics. The review of good practices in Universities is relevant as a source of consultation to propose a personalized roadmap.

The limitations of this research are that it has been developed in the Mediterranean area. Regarding its suitability for Emerging Countries, although it has been developed based on a review and analysis of Universities in the Mediterranean area, we sense that the instrument should be useful: in fact, the strategic lines of mobility, and the policies to deal with them, are universal. Also, the roadmap is customizable, and it allows universities to set priorities and to decide the type of measures they wish to implement, based on their own self-evaluation. The catalog that accompanies the Roadmap could be improved or expanded based on good practices in these countries. This is a necessity, and we launch the challenge that it should be done.

Finally, we postulate the theory that the use of this tool in Universities can promote the exchange of good practices among them, and it can lead to the development of innovative mobility solutions that can be transferred to broader contexts, such as cities and regions.
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FOOTNOTES

1http://www.eltis.org/mobility-plans/european-platform

2http://www.urban-transport-roadmaps.eu/

3http://civitas.eu/mobility-management/planning;

http://civitas.eu/tool-inventory

4http://2017bcn.u-mob.eu/es/
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