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Abstract
With the growing complexity of travel demand patterns as well as residential and firm location processes in Canadian urban areas, the need for integrated urban models is increasingly recognized to support transport policy appraisals. Note however, that the use of these models by planning organizations bears many challenges, notably related to the overwhelming amount of output and the complexities associated with processing and interpreting this information. This paper builds on earlier efforts aimed at proposing a framework for policy appraisal in the Greater Toronto Area (GTA) that involves a set of sustainable transport indicators derived from the results of integrated urban models thus assisting decision-making on sustainable transport plans. In an attempt to render the framework more “policy-sensitive”, a survey was initiated with planners and policy-makers both in the GTA and other Canadian cities. The survey aims at collecting information with respect to the current policy evaluation process of transport plans and its associated pitfalls as well as the desired state of policy appraisal and the need for more formal evaluation tools. Participants’ reactions towards the adoption of sustainable transport indicators in policy assessment are also solicited. 

INTRODUCTION
Background

Sustainable transport planning, in its broadest sense, involves planning for the three main elements of sustainability namely, environmental preservation, social equity, and economic growth (Steg and Gifford, 2005; Himanen et al., 2005; Shiftan et al., 2003; Feitelson, 2002; Black, 2000; Black, 1996). In most Canadian urban areas, sustainable transport and urban form have been at the forefront of planning initiatives in light of the rapid growth witnessed in recent years. In fact, road transportation in Canada is considered as the leading source of nitrogen oxides (NOx), hydrocarbons (HC) and carbon monoxide (CO) emissions and accounts for about 25 percent of total greenhouse gas emissions (TC, 2004; EC, 2002). As an example of the local manifestation of these trends, between 1964 and 2001, the Greater Toronto Area (GTA) has experienced an increase in single occupancy vehicle (SOV) travel, auto ownership, and the suburbanization of population and employment into non-transit service areas (Miller and Shalaby, 2001; Miller and Soberman, 2003). Response to these challenges has included development of several innovative policy options at all levels of government which typically rely heavily on SmartGrowth principles (e.g., City of Toronto, 2001; COSGP, 2003; MPIR, 2005). Despite advances in the policy arena, it remains to be seen if specific strategies will yield desirable outcomes with respect to the economic, environmental, and social conditions.

With the growing complexity of travel demand patterns as well as residential and firm location processes, the need for integrated urban models (IUMs) is increasingly being recognized to support transport policy appraisals. Since the 1990’s, there has been a renewed interest in the use of activity-based travel demand and integrated urban modelling as instruments for assessing the sustainability impacts of land use and transportation changes (Southworth, 1995; Wegener and Fürst, 1999; Wegener, 2004; Buliung et al., 2005). In general, the IUM framework internalizes linkages and feedback between urban transport and land-use systems to support investigation of urban policy scenarios and to forecast future urban conditions. In some instances, the structure has been extended to include environmental modelling and feedback mechanisms (Strauch et al., 2003; Wegener, 2005). Despite early efforts, few examples exist today, where the IUM framework has been extended with capabilities for simultaneous evaluation of the environmental, social, and economic performance of land-use and transport policy (Buliung et al., 2006). The PROPOLIS project is a typical example of such an integrated approach whereby indicators of environmental, economic, and social impacts are developed, estimated, and used in assessing policy options in terms of their impacts on urban sustainability (Lautso et al., 2004).
In Canada, the ILUTE (Integrated Land Use Transportation Environment) project is an IUM framework currently under development by a consortium of researchers at University of Toronto, University of Calgary, Université Laval, McMaster University and Wilfred Laurier University. ILUTE uses a microsimulation modelling method in which the behaviour of individual entities is simulated over time. The cumulative effects of these individual behaviours form the overall behaviour of the system. The objects or actors in the system represent real-world entities such as persons and firms. The behaviour of these objects is designed to reflect the behaviour of their real-world counterparts. ILUTE is discussed in more detail in Miller et al. (2004) and Salvini and Miller (2005). Note however, that the use of ILUTE by planning organizations in Canada bears many challenges, notably related to the overwhelming amount of output and the complexities associated with processing and interpreting this information. In a previous communication initiative with planners and policy-makers in the GTA and Quebec City, most of the participating organizations stressed the lack of capabilities to run large-scale integrated transportation and land-use models and expressed interest in obtaining the results of such models in a more aggregated form which would make it easier to capture the potential effects of policies and make decisions involving trade-offs between the different effects (Roorda et al., 2006). In this respect, distilling ILUTE results into readily understandable indicators of urban sustainability is expected to hold value for stimulating greater interchange between modelling and policy making.
Objectives and scope

This paper builds on earlier efforts aimed at proposing a framework for policy appraisal; involving a set of sustainable transport indicators derived from the results of integrated land-use and transport models (such as ILUTE) to achieve common grounds on decisions concerning the implementation of sustainable transport plans as well as formalize the policy evaluation process (Hatzopoulou and Miller, 2006). This framework is motivated by the need to shift transport appraisals from traditional cost-benefit frameworks involving measurement of time savings, vehicle operating costs and accidents as well as qualitatively assessing environmental impacts, to a broader approach based on an integrated assessment of transportation impacts on three main levels namely, economic, social, and environmental. Recognizing that a single-discipline approach cannot deliver the understanding needed to develop indicators of sustainability of a transport system, a multidisciplinary approach is advanced to evaluate sustainable transport plans. In an attempt to render the framework more “policy-sensitive”, a survey is conducted with planners and policy-makers pertaining to the three levels of government (municipal, provincial, federal) in Canada. This paper presents the results of the survey which aims at collecting information with respect to the current evaluation process of transport policy and plans and its associated pitfalls as well as the desired state of policy appraisal and the need for more formal evaluation tools. 
SURVEY DESIGN AND PARTICIPANTS
Survey content

The survey consisted of 26 interviews. Interviews were semi-structured and lasted for 1 to 1.5 hour. Most of the interviews were conducted with one participant while 3 interviews were conducted with 2 participants at the same time, thus amounting to a total of 29 participants. The aim of the survey is to capture participants’ view of the current evaluation process of transport policy in Canadian agencies and its main challenges, in addition to their own satisfaction with the current situation and how they would view a more “ideal” framework for policy appraisal. Prior to the start of the interview, the role of IUMs is described. 

The questionnaire is divided into seven sections: 1) time frame for planning (Long Range vs. Short Range planning); 2) existing modelling tools and role of models in decision-making; 3) involvement in modelling and decision-making; 4) assessment of external impacts of plans (environmental, economic, social) and sustainability planning (potential use of sustainable transport indicators as a link between models and policy-making); 5) foreseen business as usual future of transportation in the region; 6) major changes in policy environment witnessed in agency and region; 7) existing and desired institutional framework for integrated policy appraisal and decision-making. In addition to responses to the survey questions, background data on participants was collected including: position in agency, years spent in current position, educational background, and main responsibilities.
Participants’ profiles

The 26 interviews are distributed among the three levels of government (4 interviews at the federal level, 3 interviews at the provincial level, 12 interviews at the municipal / regional municipality level, and 7 interviews within transit agencies). Beside the 4 interviews conducted at the federal level (National Capital), the rest have a cross-country representation with 11 in Ontario (Ottawa, Toronto, York, Peel, Markham, Waterloo), 6 in Quebec (Quebec City, Montréal), 2 in British Columbia (Vancouver), and 3 in Alberta (Calgary, Edmonton). A total of 19 different agencies were surveyed. Most surveyed departments are planning departments and most participants are either heads of departments or managers of transportation thus indicating a certain level of seniority within the survey sample. 
In addition to the occupied position, the number of years spent at the current position was recorded. Out of the 29 participants, 10 have been in their current position for more than 10 years while 11 have been in the current position for 6-10 years and 6 have been in the position for less than 8 years. Note that if this classification is made based on the years of experience, a significantly higher number of participants would be in the >10 years range since a large portion of “new directors” with less than 5 years in their current position, have had senior positions in other agencies or other departments within the same agency.
In terms of participants’ training, the three backgrounds encountered among the survey sample include, economics, engineering, and planning/geography. Federal level, participants are predominantly economists while in municipalities, there is predominance of engineers.
SURVEY OUTCOMES
This section summarizes and discusses participants’ responses to questions within each category of the questionnaire. While in some cases, a summary of the most cited responses as well as notable differences among agency types or cities are highlighted; in other cases, participants are classified into different groups based on their attitudes/responses. 

Short range (SR) vs. long range (LR) planning 
This section of the questionnaire captures three main aspects of planning namely 1) whether an agency is more involved in short range (SR), operational planning or long range (LR), strategic planning; 2) differences in decision-making and policy analysis between LR and SR planning; and 3) credibility of LR vs. SR plans. 

Involvement in SR vs. LR planning
In general, it is observed that the federal level is not really engaged in planning but more in setting a framework related to national transportation policy. SR applications at this level are typically related to implementation of policies and programs. LR applications look at transportation markets (in terms of infrastructure, vehicles, fuels, etc.). New realities are facing the federal government to push forward SR policy rather than longer-run strategic programs. There is a need to build model systems that can be fast enough to respond to decisions-makers’ requirements/questions. There is a high importance on the timeliness of the information and the use of real-time data. 

Provincial ministries surveyed are not engaged in LR modelling or planning. In one of the provinces, it is a political decision not to engage in LR planning due to limited financial means. Needs and means are available only for small projects rather than strategic plans. According to the participant, the current challenges facing the province do not warrant the development of new infrastructure but rather maintenance of the existing infrastructure. 

At the municipal level, planning departments (except in small municipalities) are more engaged in LR planning rather than SR planning. The latter is typically under the responsibility of other departments (operations, infrastructure, etc.). All interviewed cities have a master plan or growth strategy that includes a LR transportation vision. In fact, most participants agree that LR visioning exercises are essential to define how a city would move from a certain point to an envisioned future; visioning exercises are mostly seen as precursors to LR plans (“Visioning is an essential part of setting-up a road plan; how are we going to move from this point to a future we envision and want to end-up”). Transit investments and an increase in transit share are considered as a priority in all master plans. 

In the case of transit agencies, except for one (which only conducts SR operational planning), the surveyed organizations are involved in SR planning, as well as have their own medium-range plans (10-years). They also assist cities in their strategic plans but have limited influence on their decisions. 

In all cases, review of LR plans is mandated every 5 years however, only in 1 case, an update is actually being conducted after exactly 5 years from plan enactment.
Differences between SR and LR planning
When asked about the main differences in both analysis and decision-making between LR and SR plans, two main points of view arose. 

In terms of modelling and analysis; one portion of participants think that SR plans are subject to short analyses and to political pressures while LR plans have a more holistic approach and therefore a more thorough analysis of all impacts/elements can be done. Another portion think that LR plans have a less thorough analysis while SR plans are more apt for thorough analysis. They think that LR planning has a vaguer context and its needs for precision are not very significant. 

In terms of decision-making, a portion of participants stated that LR plans are more abstract and more about a vision and an end state of what the region will look like while SR plans are more detailed and more focused on implementation. They feel that SR plans are more thorough in terms of details but LR plans are more thorough in terms of comprehensiveness and vision/direction; they allow us to see priorities. Contrary to the latter statement, the other portion of participants stated that LR plans represent some goals or directions but they rarely allow us to see priorities. 

Most respondents agreed that political expediency and immediacy make SR planning more prevalent, decisions are more imminent and people are more active. One participant stated: “Generally, LR planning is constrained by provincial and regional visions and corporate policies while SR is constrained more by political realities, funding availability, market conditions (where to improve the transportation system, what areas), and more immediate types of inputs that are not transportation-related or engineering related factors”. 
Credibility of SR vs. LR plans

In terms of whether LR plans are more or less credible, few participants had fixed positions (“LR is more speculative, more uncertain which makes it less credible” or “SR is more concrete, more defined but lacks depth which makes it less credible”) while the majority stated that there is no difference in credibility and that credibility is mainly a question of how much time is devoted to the document and highly linked with implementation: “No difference between LR and SR plans, credibility is tied to the way a plan is crafted, presented, and implemented”. Most respondents agree that LR used to be less credible but now it is becoming more sophisticated and there is a higher “appetite” for it, especially to establish a policy direction for government. In only a few cases, participants recognize the need for LR credibility to achieve SR credibility: “No difference between SR and LR in credibility. For SR plans, generally the need and justification are based on LR forecasts (capacity needs, network connectivity factors) and long-term needs. So the SR also depends on the forecasts of the LR”. 

In terms of public engagement in LR planning, most participants agree that it is hard to engage the public in LR visions: “People are more interested in what will happen within the next 2 or 3 years. There are basic principles that people value (associated with the general concepts of their quality of life) but people cannot tie their daily actions with overall LR goals. But when we talk about a new rail route or bus route or a new subway system, it is very much in their face and they do want to talk about it: cost, impacts on the community”.
Assessment of modelling capabilities and roles of models in decision-making
A series of questions were designed in order to capture the different facets of modelling and its use for informing transport and land-use planning and policy; these questions target 1) the types of models developed and run within surveyed departments, 2) challenges faced in modelling, 3) extent of reliance on consultants for modelling, 4) roles of models in decision-making, and 5) level of confidence in existing models.
In-house modelling capabilities
The first question in this section directly probes participants to describe the types of models and analysis tools developed and run within the department. Three main categories emerge namely; those who have relatively advanced models (Group 1), those who adopt classical modelling approaches (Group 2), and those who do not conduct much modelling but rely more on geomatic tools or trends in existing data (Group 3). 

Among the 21 departments surveyed
, 4 have relatively advanced modelling capabilities. These include an enhanced 4-stage model that looks at all day travel and weekly data, might have a feedback loop to trip generation, and includes more choices than the classical 4-stage model. In addition, those agencies run dynamic and microsimulation models in-house. In one of the cases, the agency has a tour-based commercial vehicle travel model. 

Most of the departments (9) are classified under the “classical models” category. In this case, most of the tools used are aggregate static equilibrium models (e.g. the 4-stage modelling approach incorporating static user equilibrium traffic assignment, travel time-based elasticity models, and Cost Benefit Analysis or Cost Recovery Analysis). Little microsimulation is done and when needed, it is often outsourced. 

In the last category, 8 departments have significantly low modelling capabilities whereby most of the tools are either geomatic or spreadsheet-type tools; or else, trends in existing data and professional judgement are relied upon. Among the participants in this group, some seem to be quite satisfied with the tools at hand (“I find that these types of models are more informative than the simulation models. Also simulation takes a lot of time and most often, we do not have that much time”) while others recognize some drawbacks (“We use a lot of professional judgement, stakeholder advice and indirect input. Also we use some analytical information and look into the results of academic research. We had long discussions, so professional judgement is fine but we also need better understanding of the interactions between policies”).
Challenges in modelling

Participants were probed to cite the main challenges experienced in modelling, as presented in Table 1. The main cited challenges include a lack of resources, lack of skills/expertise, low confidence in existing models, high needs for refining and calibration of existing models, and data. In terms of the lack of resources for modelling, many participants tied this issue with a certain “agency culture” or prevailing political climate whereby there is a general cut-back in in-house modelling resources and a reduction in the number of modelling personnel within government agencies: “The main challenge is usually a resource challenge. We have very few resources with limited budget but overwhelming demand. Before, we used to do everything in house but in the past 5 yrs the government changed its policy and decided that government agencies will become managers not doers”. 
Beside the lack of resources, a large portion of participants feel that their low level of confidence in existing models is their most important challenge. Some of the responses include the fact that existing models are static, not sensitive to minor modes, can only model peak-period travel, and are not able to predict the effects of various Transportation Demand Management measures. 

Many participants raised the issue that they are having a hard time finding skilled modellers and that junior modellers generally have a short lifetime in the agency: “You can’t hire experienced modellers since they don’t exist”. 
One participant mentioned the need to overcome a “cultural divide” between engineers and planners who see models differently: “The main issue is not running the models but dealing with the planners and the land use department. A change process is needed within the municipality but also a significant cultural change from the part of land use planners. This is a significant challenge. The stumbling block is not in maintaining or developing models since expertise and knowledge is fairly available. The main problem is in overcoming the fear of planners that the model is going to take away their decision capabilities. Engineers see the model as a decision-support tool but planners see it as a threat. They are afraid that the model will tell them what to do and they won’t be planners anymore. A human change process is therefore required.”
Table 1. Summary of main cited challengesa
	Challenge/response
	Number of times mentioned

	Resources (staff and funding)
	13

	Skills/expertise
	7

	Level of confidence in the models
	6

	Refining, calibration, evolution of models
	5

	Data
	5

	Understanding of problems to be modelled
	2

	Explaining model results
	2

	Difficulty to keep up with the demands for analysis
	1

	Questions have become increasingly complex
	1

	Current impact measures are not enough 
	1

	Tools are limited and don’t allow them to do the type of calculation and manipulation easily
	1

	Cannot take responsibility of developing models
	1

	a Some participants mentioned more than one response


Extent of reliance on consultants
In terms of outsourcing of modelling exercises and reliance on consultants for the purpose of modelling, five different types of responses are distinguished namely 1) work with universities rather than consultants (5 agencies), 2) use consultants to develop and maintain the tools but run them in-house (6 agencies), 3) work with consultants in a partnership (5 agencies), 4) employ consultants only for specific studies such as Environmental Assessments (EAs) or microsimulation projects (10 agencies), and 5) fully rely on consultants for analysis (2 agencies). Note that category 4 (specific studies) includes agencies in other categories as well. 

Most of those who mention relations with universities have the best modelling capabilities. Their main concerns include refining and evolution of models and the ability to keep up with the increasing complexity of the questions faced. In the most advanced modelling groups, it seems that resources and data are not the most significant issues. They are more concerned with improving their models and advancing their modelling capabilities.
As reliance on consultants starts to increase, participants’ fear of becoming dependent on consultants’ work increases as well. Most of the agencies that use consultants to develop the models, calibrate them, and maintain them, prefer to run the models and interpret them in-house so as not to create a situation where they are dependent on consultants. Often, when an outsider develops a tool, they also get involved. Work done by consultants is viewed as a “black box” and when a consultant provides numbers they are not very confident. Within this group, the main challenges mentioned include resources, data, and expertise. It seems that consultants are relied upon to fill these gaps even though agencies are very cautious with respect to the work conducted by consultants and the “fear of dependency” is quite prevalent. Note that four of the six participants in this group are from the federal level. Four of the six participants in this group were categorized in the “lowest modelling capabilities” group.
Opposite to the previous group, where consultants are hired for development of the tools but where most of the modelling is done by the agency itself, this group works with consultants in a partnership relation. Irrespective of whether a consultant was hired to develop the model or not, the consultant would be working with the in-house team on the same project. In most of the cases, the consultant develops the scenarios and prepares the input data while the agency runs the model and provides the consultant with the results for high level interpretation and report writing. This group has less modelling expertise and resources than Group 1 but not necessarily less modelling expertise than Group 2. The relationship with the consultant is established based on a certain “culture” within the institution. Note that among the participants within this group, mistrust and lack of credibility in the work of consultants is rarely mentioned. Participants do not have a problem trusting the work of consultants especially since the work is conducted in partnership. However, they mention previous bad experiences with consultants that led them to become more proactive when a consultant is hired for a specific task. The main challenges mentioned by this group include resources, data, and expertise. All of the agencies in this group were previously categorized in the “classical models” group.
In most of the cases, consultants are also hired for specific studies such as EAs or work requiring advanced simulation (e.g. traffic microsimulation). In this case, modelling, high level analysis, and report writing are entirely dedicated to the consultant. Two participants mentioned a complete reliance on consultants for any type of modelling/analysis. Those two agencies do not want to invest in a modelling unit.
Role of model in decision-making
Based on the existing conditions within each agency, participants were asked to discuss the role that their own models and model results play in decision-making within their urban area. Attitudes with respect to the role of models were classified into 5 main categories ranging from those who treat the model as a cornerstone in the evaluation of strategic directions to those who find their models not useful for decision-making. Table 2 summarizes the 5 main categories of responses as well as the number of interviews in each category; each participant
 was attributed to only one category based on his/her attitude towards modelling in the context of decision-making. Two participants did not address the question per se and responded by associating the usefulness of the model with understanding its limitations or explainability of results. 

Table 2. Summary of participants’ view of the roles of models in decision-making
	Category/response
	Number of participants/interviews

	Model is a cornerstone in the evaluation of strategic directions
	4

	Recognize role in decision-making but acknowledge other factors (public and stakeholder opinions, political agendas)
	8

	Help refine and optimise projects. Are useful more at the design stage after a decision has been made. 
	4

	Help remove ideologies/anecdotes in debates. Increase credibility of the planning process
	4

	Models are not useful for decision-making
	4

	Understand limitations of models and try to compensate for that
	1

	Usefulness associated with explainability of results
	1


The 4 participants who mentioned the model to be a real driver of decisions belong to Group 1 in the modelling capability classification, i.e. they have the most advanced models. This is not surprising as the more advanced the tools are in a certain agency, the higher the level of trust in those tools, the more modelling is actually conducted, leading to more reliance on model results: “We rely fairly thoroughly and excessively on the results of models to justify some of the decisions and look at some of the policies that shape the transportation system as well as set directions as to where we should be investing our capital and resources”. 

The next category includes the majority of the responding agencies whereby participants mention that they attribute a certain role to models in decision-making but also acknowledge that other factors(such as public opinion, political agendas, “externalities”) come into play that diminish the weight of the model on the ultimate decision. This is not to say that the previous group states that decisions are made solely based on modelling results but in the case of this group, the model seems to be relied-upon but not as heavily thus giving more weight to the other components: “We could make better decisions if a model was available but even without a model we can still make the right decisions”. Most of the participants in this group adopt “classical models”. 

Participants in the third category view the usefulness of models mainly for operational planning or optimization of design solutions rather than for informing strategic decisions. Some of the responses categorized in this section include: “Models are useful but secondary to decision-making. They are mainly useful for technicians for optimization issues”; “We should not start with modelling to make a decision but start with a decision and go down to modelling”. 
Participants in the fourth category view models as useful only to add credibility to the planning process by “generating a number” but are not really useful in the ultimate decision: “The model definitely adds credibility to the questions we were trying to answer. But it could also be argued that it didn’t tell us anything that we didn’t know at the onset. It just proved what we always thought. In no case did the results of a simulation really affect the final decision. Information was only used in support of the decision we were leaning towards”. 

The 4 participants in the last category, who are very pessimistic with respect to the role of models in decision-making, hardly conduct any modelling. It seems that the weight of model results in the final decision is related to the level of model sophistication whereby as the model is more advanced, it is relied-upon more heavily which in-turn puts pressure to keep on improving and refining it. Whereas, in the case where models are not developed or run to start with, there is a resistance to internalize “analytical results” into a decision: “Transport planning decisions are not modelling decisions but societal choices. In the context of decision-making, we think that we will make decisions based on the strength of analysis. In reality, we make decisions where sometimes the strength of analysis has no role in the final decision”. 
Confidence in existing models
This question was mainly addressed to agencies with reasonable modelling capabilities (not the ones who mostly rely on data and expert judgement). Most of the responses are in the same range; there is a kind of overall satisfaction with the models available despite the recognition of their main weaknesses. Whether they have advanced modelling capabilities or less advanced ones, participants have more or less the same level confidence in the analysis they conduct. In general, participants are aware of the drawbacks of current models but are fairly satisfied with the way the analysis is conducted and the way model results are handled: “We have a good level of confidence in the model but we recognize the limitations of such models that we are trying to capture a myriad of individual decisions into basic aggregates and averages for the populations”, “We recognize that the model will give the right indication or analysis but there will always be variations in the numbers”. 

Some participants mentioned the desire to improve their models but in only two cases did participants mention a strong need for integrated land-use and transportation models to be developed for the region: “By having only a transport model, we are not taking into account feedbacks that will result in different spatial allocations and give different economic outcomes so we need to have an integrated land-use transport model. The reality now is that everyday we have to support decisions with only the transport part and try to get people a level of confidence that the decisions we are making are good decisions while cautioning them that they do not have the whole picture. You cannot tell them that without an integrated model, you cannot make good decisions because it means that you are leaving them in the vacuum. We need to caution them about what the model does not take into account but also give them something that can support their decisions”. The highest level of confidence is seen in the agencies that were classified under the “advanced models” category in the previous section: “We have a high confidence in the model; it is a very powerful tool because we have spent much time trying to produce something that is useful and provides sensible results”.

Involvement in modelling and decision-making

This section deals with the human involvement in modelling and decision-making. Respondents are asked to discuss the type of personnel responsible for modelling in terms of background/training and the relationship between modellers and non-modellers in the same agency. 
Personnel in surveyed departments

Survey participants -who are often heads of planning departments or of modelling groups- were asked to list the backgrounds of their staff; three main disciplines were mostly mentioned: engineering, planning/geography, and economics. At the municipal level, there is a prevalence of engineers (civil and transportation); planners and geographers are also employed but they are less numerous than engineers. In transit agencies, there is a mix of geographers/planners and engineers with more planners than engineers. On the provincial level, there are some engineers and planners, but also the presence of mathematicians, statisticians, and economists starts to be noticeable. On the federal level, the dominance of economists over engineers or planners is clear. 
Relation between modellers and policy group in the same agency

Mutual reinforcement between analytical work and policy advice is very important. In most of the agencies, participants noted a good working relation between modellers and non-modellers. In many cases, teams of modellers and analysts are formed on a project or task basis and discuss both modelling and interpretation approaches within the team. In a few cases, incomprehension between modellers and the policy-group were noted especially on the federal or provincial level. This could be mainly attributed to the fact that on the municipal level, there isn’t much segregation between the two groups; they normally comprise common members, are under the same department, and physically in the same space. While on the provincial and especially the federal level, modelling/analysis and policy/program groups are under different departments, physically in different locations, and headed by different people, which could promote different cultures and ways of thinking thus causing more clashes. 

In many cases, modelling groups act also as service groups for outside clients. In that case, they not only conduct modelling related to the SR and LR plans of the department but address the needs of other departments within the agency (environmental or energy groups, etc.) as well as external clients such as community leagues, environmental groups, etc. 

Another issue that was mentioned during several interviews at the municipal level are the clashes between planning groups and operations groups within cities. As interviewed city personnel are all from transportation planning departments that mainly deal with LR planning and public transportation, many of them expressed differences in thinking due to the differing mandates of planning and operations groups. While the operations department’s main motive is mobility; for the planning group, it is accessibility and alternative transportation. “We are not quite working to the same end. Operations side are doing the day to day work, but the planning department is not yet at a stage where they can communicate and convince them to divert some road funding into transit. We still need more integration and dialogue between operation and planning functions to make sure that the capital planning is met with the strategic planning because this is the biggest difficulty for the moment. The main challenge is coming to a compromise where planning will maintain the existing operations but not expand... this is a fundamental shift”.
Assessment of external impacts of plans and sustainability planning
This section assesses the extent of estimation and internalization of external impacts of plans within policy-analysis in a formal way. The concept of sustainable transport indicators as a means of linking modelling and decision-making is also discussed.
Assessment of external impacts of plans and performance measures

At this stage of policy analysis, the most widespread measures being estimated are the ones that are directly output by transportation models, e.g. time, safety, reliability, delay, speed, mode split, transit ridership, vehicle kilometres travelled, trips, and direct costs and benefits. Currently, estimation of environmental, social, and economic impacts of strategic plans is still at its infancy. While most participants recognize the importance of estimating the impacts of different LR scenarios, few agencies have impacts measures that are derived from model results. Even in that case, most are environmental (especially air pollution, greenhouse as emissions, and land consumption) and economic impacts. The latter are not clearly defined by the agencies and could be mistaken for direct costs and benefits. Federal and provincial institutions seem to be in a better position than municipalities with respect to impact estimation. Still, most participants in these agencies recognize that there is a lot of work to be done on this level, especially concerning social impacts (“On the social impacts side, we are not doing as well, but this is understandable”). Even though they are still at their infancy in terms of strategic impact assessment, higher-level institutions seems to be more aware of such impacts and their importance in policy analysis. 

At the municipal level and within transit agencies, hardly any impacts are estimated (except some environmental impacts in a few cases). This is firstly due to the lack of sufficient resources and expertise to develop and estimate such measures but also because up till now, even though LR modelling is conducted in many municipalities, scenario analysis is not yet well established. As discussed earlier, only a few municipalities run LR scenarios and compare them together. In the City of Calgary, LR plans are assessed based on model results as well as what is called “the triple bottom line approach” whereby environmental, economic, and social impacts are factored into the decision. However, most of those impacts are assessed qualitatively without much thorough estimation. It seems that there is still much confusion about how sustainability impacts should be internalized within the decision-making process on strategic plans and what they really mean. Many agencies think that by merely promoting transit and aiming at improving accessibility, they are already factoring-in sustainability in their decisions: “We tried at many times to come up with social criteria and measures and we finally decided that the benefit out of a transit trip is transit ridership. So we have decided that the single most important measure for transit as a social benefit is ridership. A rider gets benefit out of a trip. Now, we treat all riders the same. There isn’t more social benefit for a senior taking transit to a doctor’s appointment than a low-income person accessing a job. It was a whole discussion evolution that got us into this decision”; “Equity and accessibility are part of our policies and fare systems. We do look at these things not exactly in terms of evaluation but our bus system and rail system are targeted towards these things”. 
In a way, sustainability impacts are a subject of discussion around the table when it comes to making strategic decisions in all agencies; still, there is no formalized way of internalizing these impacts within policy analysis. The only place where the three types of impacts are indeed used for comparing scenarios is within the EA process. However, EAs are conducted at the project level whereby different scenarios express different alignments, geometries, operational parameters, etc. rather than strategic directions. In addition, impact analysis in the EA process is mostly based on comparative analyses, weighted decision matrices, and professional judgement rather than formal estimation. 

Usefulness of sustainable transport indicators for policy
When asked about indicators of sustainable transportation derived from model results as a means of internalizing impact assessment within strategic decision-making, most participants believe that such measures are indeed important for informing decision-making. Only two participants mentioned reservations towards internalizing sustainable development objectives within the decision-making process. The main reason being that sustainable development principles are too demanding and overwhelming to the planning process and the results may not be very satisfying: “Questions will become much more complex and the answers will not say much”. Among the participants who agree with the use of sustainability indicators for decision-making more than half stress that it should be tightly linked with the planning process: “Indicator work is more academic and not very connected to planning and implementation of plans. We cannot divorce the indicators from the plans, we need to think about how to measure them and what are they measuring in the context of our plan. Performance measures should be tied to objectives and actions of plans”. There is also a general awareness of the usefulness of indicators for informing decision-makers: “Ultimately, decision-making is done by people who do not know all the details that experts and modellers do. Decision-makers need indicators because they do not have a full understanding of all impacts and it will help them have a fuller understanding of all the details in the picture. Indicators will therefore be a surrogate for decision-making”. 
When asked about what the most useful indicators would be for decision-making, participants dwelled on enumerating transportation-related measures (some of which are direct model outputs) (e.g. speed, convenience, efficiency, usage, modal split, average trip length, total vehicle kilometres travelled) and to some extent, certain measures that they think would reflect sustainability (e.g. share of sustainable modes, car pooling or drive sharing, greenhouse gas emissions and costs, public satisfaction, truck share or energy per tonne of goods transported, land-use related measures, impacts on potential environmental areas). This also ties-in with the previous discussion about the general lack of knowledge with respect to impact analysis at the strategic level. Only in one case did a participant recognize the importance of a broad range of indicators that is not affected by the model structure: “Performance measures are tricky and we need to be careful that they are not biased by the structure of the model”.
Foreseen business as usual future of transportation
Participants were faced with three different scenarios of the business as usual scenario long-range (20-25 years) future of transportation in their region. They were asked to choose which scenario or combination of scenarios best describes the business as usual future. The three scenarios describe respectively 1) an economic growth scenario, 2) a social equity scenario, and 3) an environmental preservation scenario. The economic growth scenario is characterized by an economically stronger region with increased energy consumption, auto ownership, and vehicle emissions. The social scenario emphasizes a growth in collective rather than individualistic lifestyles; accessibility to basic services and to the downtown core is improved and transit improvements are highly favoured over road investments. The environmental scenario emphasizes limited population and economic growth to reduce pressure on environmental resources; a radical decrease in environmental pollution is witnessed as a result of tighter environmental standards and higher fuel taxes thus creating financial burdens on industries. The scenarios were developed to express three extremes knowing well that the reality would be somewhere in between thus inciting the participants to agree or disagree with specific elements.
A summary of the responses of 25 participants
 is presented in Table 3. The majority of the participants are pessimistic with respect to any improvements on the social or environmental level and they identify mostly with the economic growth scenario, mentioning that highly individualistic tendencies are prevalent. Participants in this group are mainly from the GTA and many of them mentioned that the development of the GTA is tightly linked to that of the US and that the GTA is moving in the same direction. Still, many participants who identify with the economic growth scenario believe that transit investment will continue and transit share in downtowns will grow. Participants who identify with the social scenario are mainly in Quebec or Vancouver. Apart from the 8 participants who identified the future with the economic growth scenario and 6 participants who mentioned the social equity scenario, the rest of the participants identified with combinations of scenarios justifying it by the fact that they see Canada more as “a collective society and there will not be extremes. We will not have any of the extreme consequences.” One very pessimistic participant in the GTA thinks that none of the three scenarios best describes the evolution of the region as it is not doing a good job at promoting economic growth, environmental preservation, or social equity.

Table 3. Summary of business as usual scenarios
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	Number of participants
	2
	2
	8
	1
	6
	2
	3
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Significant changes in policy and planning

In response to the question “Have you witnessed any major changes in policy evaluation and decision-making in your agency for as long as you have held the current position? If yes, which?” participants provided a range of answers summarized in Table 4. Each participant provided one or more than one answer. 
The first most frequently mentioned major change is the fact that decision-makers and the public are more sensitized and have a better understanding of sustainability, environmental issues, the importance of transit and alternative modes. Some participants even mentioned a change from the perspective of engineers and planners whose approach has moved from building roads to planning for sustainable transportation and building communities. In spite of the growing awareness of the need to shift growth patterns and promote more sustainable communities, very few participants mention an actual increase in transit funding which presupposes a kind of “gap” between planning and implementation/funding: “The main question is: what did our master plans bring to the area? In fact, through these plans, we have managed to sensitize decision-makers to the pressing issues. However, we cannot really say that our master plans have succeeded in modifying growth patterns in the metropolitan area.” Some participants mention a “golden age of transit subsidy” in the 1980’s as opposed to a decline nowadays. 

The second most cited major change is that currently, planners and decision-makers are facing new problems and more complex questions. Indeed, issues like climate change, smart-growth, and sustainable development are facing planners with new realities that entail more complex solutions to be developed and surely more sophisticated models and tools to answer those questions. Participants recognize that in the future, they will be faced with tough questions and they will have to provide good information to make good decisions.
The two responses mentioned constitute almost 40 percent of all responses; yet, they only indicate an increased awareness rather than a real change in how plans are evaluated and implemented 
Table 4. Major changes witnessed in past 10-15 years

	Response
	Number of times cited

	Decision-makers and public are more sensitized (better understanding of sustainability, environmental issues, importance of transit and alternative modes)
	11

	Decrease in community interest in transit
	1

	Decision-making has not really changed
	1

	Facing new problems (climate change, global driving forces, growth, sustainable development ) and more complex questions
	7

	Arrival of federal and provincial funding 
	4

	Lots of planning but not much implementation
	3

	Doing less modelling in-house (culture change + more reliance on consultants)
	3

	More modelling is conducted
	1

	Decrease in funding/subsidy for transit
	3

	Increase in transit investments
	2

	Better regional vision and LR planning/analysis
	3

	Regional vision weakened
	1

	Availability of more information/data
	1

	No progress in terms of usability of data
	1

	Models are more advanced/complex
	1

	Not much progress in models
	1

	Expanding mandate
	1

	More cooperation/integration of policy appraisal
	1

	Preoccupations in goods movement
	1

	
	47


Integration of modelling and decision-making
This section of the interview deals with the existing level of institutional integration for planning and decision-making in each surveyed urban area at the three levels of government. Both horizontal and vertical integration was discussed. Participants were also probed on their personal opinions about agency mandates and how to achieve better integration.
Federal, provincial, and municipal integration in urban areas

In the GTA, regional municipalities mainly work with the lower-tier municipalities in their region since by law, municipal LR plans have to be consistent with those of the region. Also, when municipalities prepare the transportation plans for some areas, the region has to approve these plans and can change them. Regional municipalities have a direct role in helping the local municipalities in shaping those plans. Occasionally, they sit on the technical advisory committees of other regional municipalities particularly when cross-boundary road projects are in effect (“It seems that the only thing that links the regional municipalities together is the road network; whenever they meet on an inter-regional issue, it’s something to do with a road extension and boundary effects”) or in the development of transportation master plans but only for information purposes rather than real participation (“in the transportation master plan, we invite all our neighbours”). Both lower-tier and regional municipalities complain from the lack of involvement of the provincial level: “We have good coordination with other area municipalities but with the province, there is a huge gap. We can’t get any kind of long range transportation vision or even a 10 year capital program to know what they are planning to do within the next 10 years. So how do we plan our own transportation network if we don’t know what they are planning to do? Or they will start on a project and not give any deadline for that and they wont say when they are going to finish it so how are we going to plan around this and in conformity?”. Most municipalities mention the aggressive road building plan of the Ministry of Transportation Ontario (MTO) and how it conflicts with their land-use development plans which promote a higher transit share and more walkable communities: “MTO wants to spend a lot of money in roads in our region and we don’t know what to say to them because we cannot turn down the money but we are thinking about transit. We understand that all these highway programs are meant to reduce congestion but we feel that there should be more money into transit”. In addition, cooperation between the federal level and municipalities in the GTA is minimal; most municipalities complain about the lack of interest of federal agencies in “urban issues”. 

Participants in the GTA were asked to comment on the proposed Greater Toronto Transportation Authority (GTTA), a public authority created by the Government of Ontario to manage transportation and public transit planning within the GTA. It seems that there is a prevailing pessimism with respect to what the GTTA will be able to achieve in terms of integrating decisions. Most participants feel that the proposed GTTA doesn’t seem to have what it takes to provide leadership, and doesn’t have any sources of funding: “They are not powerful enough to get the job done. They need independent and sustainable sources of funding and to make decisions and make them stick”. While respondents think that there is a need in the GTA for a central agency that coordinates and will prioritize the critical improvements; they realize that such an agency needs to have resources and authority. Other reservations towards the GTTA are political in nature whereby participants in the City of Toronto feel that the GTTA, as it is laid out in the provincial legislation, and considering the structure that is proposed, will not really achieve good integration because it doesn’t recognize the Toronto Transit Commission (TTC) as being a significant component of the transit system and wants to treat all transit systems the same: “Toronto is different from all surrounding municipalities and until they get over that, the GTTA wont work”. Most participants believe that the GTTA will end-up as “a forum where people will get together and talk about what they would like to happen without being able to make it happen”. 

In Calgary, the City works with municipal districts (surrounding the city; they have their own transportation and development plans) and through the province (these are the main partners). Currently, the province is the major partner. The relationship is good between the City and the province but not with the municipal districts: “The work that municipal districts do on their development, they do it on their own and the city does not even have a framework by which it can make sure whether their plans are in conformity with the plans of the city”. Calgary used to have intergovernmental regional committees that would discuss issues associated with the region not just the city itself. They are advocating in the new transportation master plan, looking at the region rather than just the city of Calgary. Most of the transit in Calgary is private and there is not much dialogue with the City. Even though plans advocate transit investments, transit operators at this stage are not part of the plans: “Once we will grow, we would want to look at a regional public transit authority”. In Alberta, the province took over the major road network and ring road development in Edmonton and Calgary as well as the major road investments. There is a lot of provincial involvement in Calgary because many of the road projects are developed by the province.

In Ottawa, although modelling is run in-house, there is a close collaboration with different governmental organizations in the region of Ottawa-Gatineau. Collaboration occurs under the umbrella of a committee, made-up by the city of Ottawa, Ville de Gatineau, Ministry of Transportation Ontario (MTO), and Ministry of Transportation Québec (MTQ). It is an artificial gathering of the minds that has been in effect for the past 27 years. They meet on a monthly basis and there is a lot of coordination across the Ottawa River. The federal level is not very involved in modelling or planning but more in terms of funding: “They just get involved to make sure the project is being developed with a good benefit to cost ratio”. Provincial involvement is also very minimal, mainly in terms of planning the highways and the linkages between the highways and the Ottawa arterial road system. The provincial level does not get involved in transit. “In terms of the province, our relation will always be Ottawa’s road network vs. the provincial highway network”.
According to most participants, the Greater Vancouver Regional District (GVRD) seems to be the best example of a success story in integrating land-use and transport planning over the three levels of government in a single urban area. While officially, the GVRD should work with municipalities, ports, airports, Translink (The greater Vancouver transit authority), and the development industry in Vancouver, the reality is that the GVRD is facing many challenges. Most important of which include the lack of a regional vision (“In Vancouver, it is a challenge because sometimes the municipal, regional, and provincial interests do not align. 21 municipalities; it’s a big challenge! There is no overall economic development strategy for the region so each municipality is on its own trying to compete for jobs and set a residential property development tax base to attract people”) and lack of coordination with the Province (“We would like the provincial government to take a more proactive role in discussing with the municipalities and transit agencies. The provincial government tends to take mega-projects and tends to announce rather than consult”). The GVRD has a good relation with Translink and an increasingly good relation with the federal-level but this is mainly because of federal funding for the Canada Line project
: “In 1999, the federal government had put nothing in public transport, nothing in roadways or public infrastructure. No interest in cities. It has been a huge change ever since. The federal government is becoming a new player in cities mainly through strategic investment funds, public transit capital fund, and the urban showcase program. So in Vancouver we have recently been able to tap into federal funds. However, the provincial level became disengaged. And we would have been in dire shape if it wasn’t for the fact that the federal government stepped in and gave funds. Relations with federal agencies got much better but with the province, it got much worse since 1999.” The following quote summarizes the opinion of participants in Vancouver with respect to the existing integration (or lack of it): “Contrary to Toronto, Vancouver does not have a 2-tier system. There are many municipalities but no regional municipalities. So there are weak planning powers at the regional level and a lot of what people say is great about this system is not true. We do not have good relations with the Province either. The province has always decided that what they are going to do, they are going to do it and they have the money for it anyway even if it is opposite to regional planning objectives. This situation changes with government. The previous provincial government was more interested in municipal interests while the current one is less interested.”
The recently established Communauté Métropolitaine de Montréal (CMM) (since 2001) has a mandate similar to that of the GVRD whereby it has to integrate metropolitan transport and land-use planning within the 84 municipalities in the region. CMM has no implementation or taxation power. So far, it has also been a big challenge for CMM to establish a regional vision and match the interests of the different municipalities: “In Montréal, we are not on the right track with respect to integrating decisions. CMM has a mandate to do this but they were not able to conduct planning on the regional level especially that there are many municipalities and actors. It will take a long time to establish a functional entity.” In addition, the creation of the CMM has diffused some of the powers of the Agence Métropolitaine de Transport (AMT), which is the metropolitan transit agency in the region of Montréal since 1996 (similar to Translink in Vancouver). Indeed, the CMM was given a similar mandate than AMT on some axes which has weakened the structure of AMT. Unlike the successful relationship of the GVRD with Translink in Vancouver, the Montréal example shows significant clashes between the Regional land-use and transport planning agency and the regional transit agency. 

Transit agencies and municipalities

Transit agencies work closely with municipal planning departments. They mostly have an advisory role in terms of the cities’ official plans which all have distinctively pro-transit orientations. Transit agencies provide cities only with an opinion but it is not necessary that their visions be adopted. Most transit agencies surveyed are distinct and autonomous entities from the cities. They accompany cities in their strategic plans but the final decision-maker is the city: “We will present different scenarios to the city but the city will make the choices”, “We collaborate with the city but have no influence over decisions”. In reality, most transit agencies feel that they are not very influential in terms of city decisions and they feel that their recommendations are often highly ignored: “We are fairly powerful advocates of transit, we are knowledgeable and technically capable and quite outspoken. In contrast with city planning people who are more conciliatory with Council, we are more straight and blunt about things. We see that as a weakness of city planning that they do not tell people how they think things should evolve; they only tell them what they want to hear. Still, we do not have final control over how land-use is developed, how road space is allocated, how traffic signal systems will operate. We see the City as trying to implement more what the communities want as opposed to what their own plan says. They are undergoing more of a conciliatory, mediating type planning rather than being leaders and leading people and helping them understand the vision for the city.” Some transit agencies admit having some influence over municipal decisions: “We do have influence but not really in terms of power over the municipality. Especially in terms of development decisions, we have no power but we can choose not to serve them either. We comment on municipal decisions or community plans but in the end the municipalities do their own thing”. 

Improving institutional integration

When asked whether they thought agency mandates were an obstacle to integrated decision-making, most participants found mandates to be indeed a hindrance to integrated policy appraisal but cannot be avoided since agencies need to have a defined set of functions. Some participants disagree that mandates constitute an obstacle and mention that it is possible to achieve better integration with the existing mechanisms: “Integrated policy appraisal is not a matter of setting aside mandates, we need mandates to define responsibilities but we also have to work closely together.” 

All participants agree that there is still a need for improving the integration of policy appraisal: “Integrated policy appraisal is highly needed. So far, we haven’t been able to bring all the perspectives together (energy, industry, transport policy, health, and research), we need to bring them in a cohesive way.” Some participants mentioned the need to integrate policy making not only with other governmental bodies but also with developers and environmentalists. Some participants think that there is a need in Canada for bodies like Metropolitan Planning Organizations (MPOs) in the US with a federal budget to achieve better integration; while other participants think that there is no need for new institutions and that provincial governments are in a good position to play that role provided there is enough interest and leadership: “The province should provide leadership on coordination but also with funding, they have to become more assertive to promote inter-regional issues”; “The federal level is out of touch; it is only good at collecting and redistributing funds. Most transportation is local so the federal level is not really needed. Provincial and municipal governments are best at coming up with the blueprints”; “I have a good feeling about the provincial government playing this role but no for the federal. A federal judge would be horrible!” In spite of the impetus for better integration, participants expressed some reservations: “Integrated appraisal means more time to the decision process and if different agencies are looking at different things, we need to have a way to bridge these perspectives whereby we don’t end-up having endless discussions until a consensus is built.”
CONCLUSION

This paper has presented the results of an interview-based survey with planners and policy-makers regarding the status of modelling and decision-making in Canadian urban areas. There is conclusive evidence that the current state of modelling, policy-analysis, and decision-making suffers from numerous challenges. While the surveyed planners and policy-makers are highly critical of many aspects of the process, they also admit an inability to implement or even initiate change. There seems to be more or less a high resistance towards modelling and formalizing policy appraisal, very low institutional integration, weakened regional visions and an overall high level of pessimism among participants that the situation is not about to improve. While all surveyed municipalities have long range plans in effect, they lack the resources to implement them or use models to compare scenarios and evaluate strategic directions. There is also a lack of public interest in long range planning which makes it even harder for municipalities. Numerous challenges are also associated with modelling, the most notable one being related to agency “cultures and politics” hindering the expenditure of funds on large-scale modelling exercises. At the same time, there isn’t enough integration between government agencies and academics to promote the adoption of academic research in policy. While some geographic areas are “better off” than others (conducting more modelling or have more funding); in general, the highest level of dissatisfaction with the current and future situation is prevalent in the GTA:
“We have become a highly consumer-driven society: no regard for environmental issues, high energy consumption. We need a crisis, a calamity to bring those issues into people’s attention. But whenever this happens (energy runs out or an environmental catastrophe), people will start saying why didn’t you see this sooner? In Europe, governments have the guts to tax gasoline or impose environmental and resource preservation policies but in the GTA, things are too comfortable. In addition, we are unable to achieve economic growth anyway because we cannot create a highly attractive business environment. We are also unable to establish a strong investment environment in the GTA. In addition, there is not much social will or acceptance of more social welfare; we are not moving in this direction. On the contrary, we are going right wing: reduce taxes and provide fewer services. In the absence of crisis, there will not be a strong commitment; the industry will not be punished. We are on the road to a major disaster!”
Initiating change seems to be an even tougher exercise. The main hindrance seems to be associated with a lack of institutional integration thus working against more focused efforts. Most organizations complain from the lack of involvement of the federal government in urban issues. However, provinces are not doing a better job either. In fact, most municipalities complain from the clashes between municipal and provincial visions. Because of their mandate, provincial governments are mostly interested in provincial highways while municipalities are currently at a turning point whereby the provision of alternative transportation is crucial. It seems that municipalities are in the best position to initiate change especially that they are the ones who are mostly aware of the problem; but at the same time, they have the least funding and constantly suffer from a lack of resources. 
A change process is definitely needed at different levels: the human level, the institutional level, the political level, and the technical level. 
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� 19 different agencies but 3 departments within one Federal Agency


� In this case, one response per interview is included even if an interview is conducted with more than one person at the same time since participants in the same interview had the same positions/attitudes. 


� One participant refused to comment on “the future” 


� The Canada Line will be an automated rail-based rapid transit service connecting Vancouver with central Richmond and the Vancouver International Airport. The Canada Line will connect with existing rapid transit lines, creating an enhanced transit network to serve the region.
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