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Research Needs 

After the Second World War, America saw a decline in ridership on transit systems which 

eventually resulted in the dismantling and abandonment of many rail systems. The primary mode 

of public transportation shifted from transit to buses, which used the same streets and competed 

with the same congestion as automobiles. For this reason, bus systems also started to fail when 

people realized that if they have to wait in the traffic, they might as well do it in their own 

automobile, which provides higher flexibility of timing and route 

(Ditmar, Belzer and Autler, 2004). This shift, in effect, resulted in more congestion. 

 

To counter the problem of congestion resulting from modern urbanization, the society developed 

the idea of Transit-Oriented Development (TOD). TOD (or similar concepts like transit village, 

transit-friendly design, and transit-supportive development) is a type of development designed in 

a fashion that encourages the use of public transit and the creation of pedestrian-friendly 

environments (TCRP, 2002).  TOD results in an urban land use in which residents live within 

walking distance of a transit station. TODs also require providing access for job centers, 

educational centers, retail stores, and cultural facilities close to the transit station (Arrington and 

Cervero, 2008). It is believed that when people have their residences and offices near the transit 

route, they are more likely to ride (Arrington and Cervero, 2008; Nasri and Zhang, 2014). 

 

Many factors have made the TOD more favorable to be implemented than ever before. The 

increase in population share of singles and single-parent families, childless couples, ‘empty-

nesters’, and the influence of immigrants who come from societies that are transit-friendly have 

created an ideal consumer market for transit-oriented development (Calthorpe, 1993). Even though 
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circumstances look feasible for TOD, there are factors that need to be investigated and understood 

before developing new TOD projects in different scenarios. For example, building codes, standards 

for building heights, density limits, and development rules that work against station-area 

development might result in the failure of TOD. Some other factors such as location liabilities 

might impact the feasibility of TOD; as ridership/development might look attractive on paper, but 

private developers might not be as excited as the ones who wrote the TOD proposal. Against 

common perception, research by Zhang (2005) has shown that mixed-land use and high density 

might be insignificant factors in success of a TOD project based on a case study of Atlanta 

Metropolitan area. This challenges the common perception of factors, which were taken at face 

value and mostly left unquestioned.  

 

Given all of these, there is a need to perform an in-depth analysis of the parameters that result in 

the success of a TOD project and develop a model to guide the decision-makers in determining as 

to whether to move forward with a TOD project or not. 

 

Research Objectives 

The objectives of this project are to: 

 

1. Investigate the parameters that result in the success of a TOD project.  

2. Develop an objective model based on the identified parameters which can be used by the 

decision-makers to perform comprehensive feasibility analysis in determining to move 

forward with a TOD project or not. 

 

Research Methods 

In the first stage of the research, the goal will be to determine the factors of success of a TOD 

project. This will be achieved by performing a literature review, surveys, interviews and case study 

analyses. The initial list of factors will be determined from the literature review. Case study 

analysis of existing TOD projects and interviews will also be performed to update this list. The 

final compiled list will be sent in the form of a questionnaire to experts for validation.   

 

In the second stage of the research, the factors identified in the first stage of the model will be 

incorporated into a multi-criteria decision-making (MCDM) model to determine the feasibility of 

a TOD project. While the final decision as to which MCDM model to use will be made based on 

the nature of the factors identified in the first stage, potential MCDM models that could be used in 

this research are Analytic Hierarchy Process, Analytic Network Process, Technique for Order of 

Preference by Similarity to Ideal Solution, and Simple Multi-Attribute Rating Technique.  

 

Expected Outcomes 

This research will add to the growing body of knowledge on the topic of TOD. With many TOD 

projects in the pipeline in the US States and abroad, the model developed in this research has the 

potential to help policy makers get an objective opinion on a proposed TOD project. The results 

of this study can be shared with agencies in the US which are developing and evaluating proposals 

for TOD projects. The results will also be valuable for international governments who are planning 

to develop livable communities and smart cities in the near future. The potential impact of this 

study can be judged by the fact that India alone is planning to develop 100 smart cities in next few 
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years; and Indian government’s concept note acknowledges the use of TOD for those smart cities 

(MOUD, 2014).  

 

Relevance to Strategic Goals 

This study will address the “Livable Communities” and “Environmental Sustainability” strategic 

goals as it focuses on the issues revolving around the development of communities (i.e., TOD) 

that would significantly (i) promote quality of life and reduce automobile-dependency and (ii) 

reduce carbon emissions.  

 

Educational Benefits 

A graduate student will work on this project and will use this research to develop his thesis work. 

It is also expected that this research will be showcased in multiple graduate level methodology 

classes in the departments of Construction Management and Civil and Environmental 

Engineering at Colorado State University as well as in the Department of Civil Engineering at 

University of Pernambuco, Brazil (as a result of the partnership between the two institutions) as 

an example application of MCDM methods for research.  

 

Work Plan 

The specific tasks outlined below will be completed: 

 

1. Literature Review: To thoroughly understand the previous work done in the field of TOD and 

to develop an initial list of factors to be included in the model.  

2. Analysis of Case Studies and Interviews: Case study analysis of existing TOD projects and 

interviews will performed to update the initial list. 

3. Preparing and Conducting Surveys: The goal of this survey will be to validate the list resulting 

from the two tasks mentioned above. 

4. Development of the Feasibility Model and the Spreadsheet: The final factors identified will be 

incorporated into an appropriate MCDM model to determine the feasibility of a TOD project.  The 

model will be incorporated into a Microsoft Excel based spreadsheet to allow policy makers to 

easily utilize it as a decision-making tool. 

5. Demonstrate the Functionality of the Model and the Spreadsheet: The developed model and 

tool will be implemented in an existing TOD project to demonstrate its functionality. 

6. Reporting and Dissemination: A draft and final report describing the findings of the research 

will be produced. Furthermore, the results will be widely disseminated through a peer reviewed 

journal (possible venue: Transportation Research Record Journal) and a conference (possible 

venue: Transportation Research Board Annual Conference) to allow other states to benefit from 

the results of this study as well. 
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Project Cost 

Total Project Costs:   $71,397 

MPC Funds Requested:  $35,000 

Matching Funds:  $36,397                          

Source of Matching Funds: Faculty time and effort as well as a potential internship provided to 

the graduate student working on this research by the Regional Transportation District of Denver. 

 

 

TRB Keywords: Transit-Oriented Development, Livable Communities, MCDM, Sustainability 
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