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Abstract Given unprecedented levels of urbanization and motorization in addition to deteriorating infrastructure
in developed countries, cities around the world have been facing the enormous challenge of delivering sustainable
forms of infrastructure with fewer resources. The challenges in urban infrastructure investment become even more
daunting as manifested by the staggering size of infrastructure funding gap. Therefore, prioritizing projects at the
system level based on transparent and evidenced-based decision-making processes has emerged as one of the most
promising ways to bridge enormous funding gaps especially for developing countries. To address the current
limitations, this paper proposes a scenario-based multi-criteria prioritization framework for urban transportation
projects in developing countries and then formulates it. This is done with the efficient use of pre-existing project
evaluation information and emergent scenario of various stakeholders’ inputs. The framework is applied to set
priorities for nine recent urban transportation projects constructed within a two-year framework in the Tianjin Binhai
New Area, China. The results show that the proposed framework could serve as a consistent, robust, and
comprehensive infrastructure project prioritization strategy that reconciles diverse perspectives among stakeholders.
It also introduces sustainability in urban transportation decision making and links the prioritization process to the
transportation planning that precedes it.
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1. Introduction
Given unprecedented levels of urbanization and
motorization and deteriorating infrastructure in developed
countries, cities around the world have been facing the
enormous challenge of delivering sustainable forms of
infrastructure with less resource. It is estimated that the
world needs to invest $57 trillion in infrastructure by 2030
to maintain current levels of infrastructure and to support
projected levels of economic growth worldwide [1]. $1
trillion per annum over the period by 2020 is required by
developing countries to meet the demand of rapid
urbanization and to address the backlogs and deficiencies
for infrastructure facilities [2]. For United States, the
cumulative gap between projected needs and planned
expenditures in infrastructure system will total $1.1
trillion by 2020 [3]. Within this context, prioritizing
projects at a system level based on transparent and
evidenced-based decision making processes has emerged
as one of the most promising ways to bridge such
enormous funding gaps. Globally $200 billion could be
saved through the reduction of infrastructure cost, the

insurance of public accountability, and the avoidance of
arbitrary decision-making [1].
Volumes have been written on the shortcomings of
contemporary metropolitan transportation planning.
Effective prioritization of infrastructure projects are
hindered by a series of constraints including but not
limited to institutionalized inefficiency, inadequate data
obstructing decision making, insufficient coordination
among various stakeholders, lack of public consultation,
lack of technical capacity for project programming, and
lack of consideration of possible alternatives in the
infrastructure planning [4]. Three types of major
shortcomings in urban transportation planning are [5]: (i)
transferability of the computerized modeling approach
from one geographical location to another; (ii)
acceptability of the assumptions underlying transport
forecasting outcomes; (iii) subjectivity of the judgment
used by transportation planning practitioners. Major
challenges of setting priorities for infrastructure
development in developing countries can be listed as: (i)
lack of a systemic approach to deal with competing
objectives among social, economical, and environmental
issues; (ii) lack of integration of preferences, attitudes, and
organizational values of the involved stakeholders; (iii)
lack of public participation, consultation, and monitoring
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in the urban transport planning process; (iv) lack of
consistency of project prioritizing strategies that lead to
ad-hoc case-by-case decision-making process; (v) lack of
risk management to ensure the potential costs and benefits
are equitable allocated [6-8].
This paper therefore proposes a scenario-based multicriteria framework for prioritizing urban transportation
projects to support sustainable urban transportation
development through the efficient use of existing project
evaluation information and emergent scenario of various
stakeholders’ input. In the following, the related work for
scenario planning and the application of Multiple-Criteria
Decision Analysis (MCDA) in transportation projects
prioritization is briefly reviewed. Then, the proposed
method and a cased study of Tianjin Binhai New Area in
China are presented in detail.

2. Literature Review
2.1. Scenario Planning
In the context of transportation planning, scenarios
adhere closely to the consensus definition of “narratives or
sets of assumptions that explore plausible trajectories of
change” that underpin the different transportation policy
and investment options [9]. Thus, scenario planning is a
tool designed to help decision makers prepare for the
future by making robust strategic decisions, rather than a
substitute for traditional business planning tools such as
forecasting [5].
Transportation-focused scenario planning is viewed as
both an enhancement to the conventional transportation
planning process and as a platform to address the
shortcomings in traditional approaches by emphasizing
public involvement. Federal Highway Administration
(FHWA) recommends six key phases for transportation
agencies to implement scenario planning including: (i)
engaging related partners; (ii) identifying driving force
underlying the trends and factors; (iii) establishing
objectives based on the study area; (iv) creating alternative
scenarios; (v) evaluating scenario impacts; and (vi)
determining action plans and monitoring the development
of scenarios. Scenario planning focuses on various
stakeholders and the general public to understand how
variables such as land-use patterns, demographic,
congestion, political, economical, and environmental
trends impact on transportation network and investments.
This is done by comparing scenarios and analyzing their
possible outcomes. Scenario planning aims to build a
shared future vision that provides a framework for
transportation priorities, goals, recommendations, and
investments [9].

2.2. Multiple-criteria Decision Analysis in
Project Prioritization
MCDA is comprised of a suite of methods that
comparatively evaluate multiple dimensions of a problem
rather than optimizing a single dimensional objective
function [10,11]. The core of MCDA is to model a
preference model containing two underlying primary
elements: (i) preference in terms of individual criterion for
which the relative importance of achieving different levels
of performance is measured; (ii) an aggregation model to

combine preference across criteria [6,12,13]. MCDA is
regarded as the most appropriate method for transport
project prioritizations since it assesses different alternative
options while considering both objective and subjective
criteria to produce a common output [14].
A plethora of MCDA tools, techniques, and strategies
have been developed to aid decision makers in comparing
and prioritizing infrastructure alternative projects [15].
Usage of MCDA for transportation project selection
consists of three categories: (i) ranking based approaches
(AHP, PROMETHEE, ELECTRE, Impact Index Method,
and Goal Achievement Matrix) [4,16,17,18,19]; (ii)
mathematical programming (MAUT, goal programming,
dynamic programming); and (iii) heuristic optimization
[20,21,22]. [14] designed a tool for ranking multinational
transport infrastructure investments at a strategic level
given suboptimal input data from the European Union
countries. Integration of ELECTRE and PROMETHEE
methods with the interval approach was used for group
decision-making cases to provide complete ranking of
bridge construction alternatives considering the risk,
uncertainty, and reliability [16,17]. The Goal Achievement
Matrix approach is another common approach for
systematic ranking of transportation projects, by assigning
normalized scores to each of the project for each criterion
[20,23,24]. The integration of scenario planning and
MCDA has emerged in recent literature as a robust and
coherent framework for evaluating strategic options. The
combined use of two well-established methodologies
provides three major benefits: (i) complementing each
other’s strengths; (ii) providing a balanced view of both
the analytical and intuitive components of decision
making process; (iii) allowing comparisons between
different roles of various stakeholders [25]. As summarized
in [26], scenario-informed multi-criteria methods have
been applied to energy planning, coastal engineering,
infrastructure policy, and climate change in the context of
infrastructure management [7,25,27,28].

3. Method
A scenario-based framework is proposed in this paper
based on the MCDA to prioritizing urban transportation
projects. It is suitable for the project programming phase
in urban transportation planning, and enables prioritization
of alternative projects before budget allocation and the
development of transportation investment program. Figure
1 illustrates an overview of the proposed method
encompassing five major steps as described in the
subsequent sections.

3.1. Step 1: Select Project Prioritization
Criteria
The first step is selecting project prioritization criteria
that reflect the interests of the studied region. The
prioritization criteria are decomposed into hierarchy
structures. The higher level has general categories and a
set of M criterion is defined as 𝐶𝐶 = �𝐶𝐶𝑚𝑚 : 𝑚𝑚 ∈ �1, … , 𝑀𝑀}�
at the lower level. The selection of the lower-level criteria
is based on three major sources including literature review,
project evaluation and feasibility studies, and experts’
opinion. These criteria are used to link the prioritization
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process to the transportation planning and incorporate
indigenous knowledge in urban transport and international
best practices [6,29]. A set of L alternative projects is
defined as 𝐴𝐴 = �𝐴𝐴𝑙𝑙 : 𝑙𝑙 ∈ �1, … , 𝐿𝐿}�. The quantity 𝑃𝑃𝑚𝑚𝑙𝑙 is the
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normalized value of criterion m in project l and reflects
how well the individual project achieves the
corresponding criterion.

Figure 1. Scenario-based MCDA framework

3.2. Step 2: Define Project Ranking Scenario
Next step is defining project ranking scenario that
represents the preferences and perspectives of the public
to weigh on the transportation project decision-making
process. As an essential aspect of scenario planning, the
use of surveys can help collect, synthesize, and ultimately

compare inputs from involved stakeholders [9]. A set of
scenario is defined as 𝑆𝑆 = �𝑆𝑆𝑛𝑛 : 𝑛𝑛 ∈ �1,2, 3}� . The
application of scenario planning into project prioritization
can systemically incorporate public opinions into the
decision making process that engages a variety of diverse
stakeholders with different priorities and values on urban
transport system.

Figure 2. Survey process frameworks

3.3. Step 3: Generate Weight for Criteria
The third step of the proposed method is generating
weights through surveys for each criterion selected in step

one. A set of M criteria weights in a scenario 𝑆𝑆𝑛𝑛 is defined
𝑛𝑛
𝑛𝑛
as 𝑊𝑊 𝑛𝑛 = {𝑊𝑊1𝑛𝑛 , …, 𝑊𝑊𝑀𝑀𝑛𝑛 } with ∑𝑀𝑀
𝑘𝑘=1 𝑊𝑊𝑘𝑘 = 1 and 0 ≤ 𝑊𝑊𝑘𝑘 ≤
𝑛𝑛
1. The quantity 𝑊𝑊𝑘𝑘 represents the relative importance of
criterion 𝐶𝐶𝑘𝑘 with a larger weight implying higher
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importance given the stakeholder’s perspectives of project
ranking priority in scenario 𝑆𝑆𝑛𝑛 . In this study, the purpose
of conducting surveys is to incorporate concerns, attitudes,
and opinions from the perspective of transportation system
users, project designers, and decision makers alike and
develop a balanced and inclusive project prioritization
strategy. The survey should follow a well-defined and
rigorous framework as opposed to the ad-hoc and
piecemeal processes currently prevalent in the developing
countries [30]. The survey framework as illustrated in
Figure 2 follows three main stages, including survey
design, survey implementation, and survey processing.

3.4. Step 4: Prioritize Alternative Projects
The fourth step is prioritizing alternative projects based
on the project ranking matrix. This matrix is the
multiplication of the project score matrix and the criteria
weight matrix after the first three steps of the method. It is
built on the effort of MCDA ranking and rating methods
of Goal Achievement Methods [20], Impact Index Method
[22], and scenario-based multi-criteria approach [26]. The
project ranking score for project l in a scenario n is
calculated as follows:\

=
Rl ( n )

∑ k =1Wkn Pkl

Wkn
∑ k =1=
M

M

(1 ≤ l ≤ L;1 ≤ n ≤ 3)

(0 ≤ Wkn ≤ 1;0 ≤ Rl ( n ) ≤ 100)

1

(1)
(2)

The quantity 𝑅𝑅𝑙𝑙 (𝑛𝑛) indicates the priority score of
project l in scenario n with a greater score implying a
higher priority of the project.

3.5. Step 5: Develop Group Decision Making
In this step, the rankings of l alternative projects in N
sets of scenarios are first divided into upper and lower
quartiles. The position of the upper quartile 𝑞𝑞𝑢𝑢 and lower
quartile 𝑞𝑞𝑙𝑙 is given by the following equations:

qu=

l
3l
+ 1(truncate)
( round up ) , and q=l
4
4

(3)

Bohai Gulf in Northern China. Economical, financial, and
administrative reforms are currently being administered
under the direct guidance of the Chinese Central
Government. The origins of TNBA can be traced to the
establishment of the “Tianjin Economic and
Technological Development Area”, one of the first
batches of pilot cities featuring the opening and reforming
policy implemented by the central government in 1984.
As explicitly stated in the 11th Five-Year National
Development Strategy, TBNA is now regarded as the
“third (economic) growth pole” to drive regional and
national economic growth [32,33]. TBNA is bordered by
Beijing (140 km) and by downtown Tianjin (40 km) to the
northeast. This covers an area of 2,270 km2 with 2.48
million residents, of which 1.16 million are permanent.
Beyond its economic relevance, TBNA was chosen as a
case study to improve urban transportation project
prioritization strategies at the municipal level. Figure 3
illustrates the geographical relationship of TBNA with
Tianjin and Beijing. The alternative projects selected in
this case study include seven road construction projects,
one city bypass extension project, and one bridge
expansion project with the construction period from 2009
to 2015. The details of the projects are described in Table 1.
Table 1. Description of the Projects Used in These Projects
Projects
Project Name
Project Information
3 arterials, 1 connector road
P1
Beitang Phase I
with total length of 8.3 km
1 arterials, 2 sub-arterials and 2
P2
Beitang Phase II
connectors totaling 10 km
10 connector roads
P3
Beitang Phase III
with total length of 18.5 km
1 arterial, 10 connector roads
P4
Beitang Phase IV
with total length of 4.28 km
11 connector roads
P5
Beitang Phase V
with total length of 13.87 km
P6
Beitang Phase VI
9 connectors roads totaling 10.2 km
13 connectors with total length of
P7
Beitang Phase VII
8.3 km
Jinhan Bypass
Highway extension with length of
P8
Extension Phase I
1.5 km
Four-lane divided overpass bridge
P9
Zhaishang Bridge
with total length of 0.8 km

Subsequently, N sets of scenarios defined in step two
are attributed to each of the rankings. Strength score 𝑆𝑆𝑆𝑆𝑖𝑖 is
defined as the total points gained by each project i:
u q − j +1 tr
=
SSi =
) ij
∑ r 1∑
=j 1 ( u
N

q

(4)

1, if project i is in the upper quartile
tijr = 
0, otherwise
Similarly, weakness score 𝑊𝑊𝑊𝑊𝑖𝑖 is defined as the total
points gained by each project i:

=
WSi =
j − ql + 1) tijr
∑ r 1∑
=j ql (
N

l

(5)

The final ranking of the proposed framework depends
on the difference between 𝑆𝑆𝑆𝑆𝑖𝑖 and 𝑊𝑊𝑊𝑊𝑖𝑖 , with the larger
difference indicating the higher ranking [16,31].

4. Case Study
The Tianjin Binhai New Area (TBNA) is a national
flagship development zone located along the west coast of

Figure 3. Geographical relationship of TBNA with Beijing and Tianjin
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Criteria
Economic

Sub-Criteria
IRR（%）
NPV (￥million)
Benefit Cost Ratio
Traveling Time Saving

Unit Saving in Fuel Efficiency (liter/￥)
Annual Average Daily Traffic ( pcu/h)
Designed Life Span of Road (year)
Adoption of Sustainable Material &
renewable resource
Improved Road Network Density
Environmental
Expected Air Pollution (mg/m3)1
Expected Noise Level (db)2
% of Green Area
% of Investment in Environmental
Protection
Social
# of Displaced Family
# of Displaced People
Public perception of satisfaction with
the project3
Reduction of Traffic Accident Fatalities
Improved Access for Disadvantaged
Groups to Jobs, Education and
Healthcare
Risk
Project External Risk
Project Design Risk
Project Implementation Risk
Engineering
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Table 2. Project Scores Matrix
P1
P2
P3
P4
12.3
12.84
14.31
11.15
38.73
467.6
1025.9
38.11
1.59
1.78
2.07
1.24
n/a
n/a
n/a
n/a
0.14
0.16
0.15
0.15
5056
3400
1600
1364
13.8
11.8
10
10.5
Yes
Yes
Yes
Yes

P5
13.5
117.59
1.4
n/a
0.11
n/a
10
Yes

P6
13.51
425.6
1.74
n/a
n/a
1620
10
No

P7
15.57
137.24
1.6
n/a
0.15
2153.8
10
Yes

P8
14.32
200.02
2.01
n/a
n/a
21500
15
No

P9
10.81
60.59
1.39
n/a
n/a
n/a
100
No

n/a
1.116
60.1
41.27
3.3

n/a
1.296
59.8
24.02
1.2

n/a
0.475
59.7
67.8
0.6

n/a
0.475
62.4
34.68
3.5

n/a
0.319
62.8
6.5
0.7

n/a
0.362
60.4
1.74
3.1

n/a
0.475
62.45
4.75
1

n/a
0.697
60.45
11.12
0.71

n/a
0.315
63
18.8
2.3

116
348
4.2

0
0
4.4

0
0
4.4

0
0
4.4

0
0
4.4

0
0
4.4

0
0
4.4

0
0
3.75

0
0
4.19

n/a
No

n/a
Yes

n/a
Yes

n/a
Yes

n/a
No

n/a
No

n/a
Yes

n/a
No

n/a
No

low
low
low

low
low
low

low
low
low

low
low
low

low
low
low

low
low
low

low
low
low

low
low
low

low
low
low

1. Max Nitrogen dioxide (NO2) value estimated by Caline4 model
2. Average of estimated max noise level at the affected residential site in day time and in night time, estimated by Canada
3. Public perception of satisfaction with the project in the affected region.

4.1. Data Collection and Setup
Following the proposed framework, the first step is
establishing the prioritization criteria and generating a
project score. The prioritization criteria are decomposed
into two level hierarchy structures. The higher level has
five general sustainability categories, consisting of
economical, engineering, environmental, social, and risk.
There are twenty-two criteria within five categories; they
consist of (i) economical criteria: Internal Rate of Return
(IRR), Net Present Value (NPV), benefit cost ration,
traveling time saving, and unit saving in fuel efficiency; (ii)
engineering criteria: annual average daily traffic, designed
life span of road, adoption of sustainable material and
renewable resource, and the improvement of road network
density; (iii) environmental criteria: level of air and noise
pollution, percentage of green area in the total project area,
and percentage of investment in environmental protection;
(iv) social criteria: number of displaced family and
individuals, public perception of satisfaction with the
project, reduction of traffic accident fatalities, and
improved accessibility for socially disadvantaged groups;
(v) risk criteria: project external risk, project design risk,
and project implementation risks. The selection of the
criteria are based on current transportation planning
practice in TBNA, requirement of multi-lateral
development banks who sponsor similar projects in China
[34], consultation with experts and experienced
professionals, and literature review [6,35,36]. Table 2
presents the project score matrix, whose data is from the
project feasibility reports that were produced by
consultants and engineers who were involved in the
projects.
The three defined decision makers include: (i) elected
or appointed officials responsible of making the final

decision regarding the urban transport project
programming; (ii) project designers who ensure that
projects are well-engineered and technically feasible; and
(iii) system users who actually use the transportation
system.
Table 3. General Characteristics of Sampling Design and Survey
Implementation
# of
Target
Sample
# of
Scenario
respondents
Population
Size
responses
contacted
Decision
maker
Project
Designer
System user

1,297

296

389

300

936

200

263

205

2,635,200

384

505

389

Weights on prioritization criteria were determined by
designing survey instruments and conducting surveys with
decision makers. This process forms a comprehensive set
of views on TBNA’s investment priorities that represents
both indigenous and scientific urban transportation
knowledge. The optimal stratified sampling method was
adopted in the survey process as it works well for
sampling units of different sizes to explore in depth of the
stratum with much less units and to obtain the comparable
comparison between different stratum [6,37,38]. Table 3
describes the general characteristics of the sample design
and the survey implementation. The summary of
responses from the survey is shown in Table 4. The
following formula is used to calculate the sampling size
[39]:

S=

N * P *(1 − P)
2

M
( N − 1) *   + P *(1 − P)
C 

(6)
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Where N is target population size, M is margin of error
(5%), C is the statistic associated with the confidence level
(95%), P is the assumed proportion of population (50%),

Sub-Criteria
IRR
NPV
BCR
Unit Saving in Fuel
Efficiency Saving
Traveling Time Saving
Designed Life Span of
Road
Annual average daily
traffic
Adoption of Sustainable
Material
Improvement of Road
Network
Expected Air Pollution
Expected Noise Level
% of Green Area
% of Investment in
Environmental
Protection
# of Displaced Families
# of Displaced People
Satisfactory rating by
public
Reduction of traffic
accident fatalities
Accessibility for
Disadvantaged Groups
Project External Risk
Project Design Risk
Project Implementation
Risk

and S is minimum sample size required for desired level
of precision.

Table 4. Computed Weights From All Respondents (Adapted From (8))
Scenario 1: Decision Maker
Scenario 2: Project Designer
Scenario 3: System User
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
Geometric
Geometric
Geometric
Weights
Weights
Number of
Number of
Mean
Mean
Mean
Number of responses
responses
responses
84 186 29 0 1
4.17
0.0493 0 0 16 116 73
1.72
0.0230 0 0 23 256 110
1.78
61 155 64 20 0
3.86
0.0456 0 0 27 108 70
1.79
0.0239 0 0 29 234 126
1.75
99 165 36 0 0
4.21
0.0498 0 0 46 115 44
2.01
0.0268 0 0 48 257 84
1.91

Weights
0.0283
0.0279
0.0304

9 141 136 13 1

3.48

0.0411 2 116 81

6

0

3.56

0.0475 63 272 52

2

0

4.02

0.0640

64 182 52 2 0

4.03

0.0476 95 110 0

0

0

4.46

0.0596 164 223 2

0

0

4.42

0.0704

31 190 79 0 0

3.84

0.0454 6 11 186 2

0

3.10

0.0414

0

17 177 185 10

2.52

0.0401

46 184 70 0 0

3.92

0.0463 6 190 9

0

0

3.99

0.0532

9 110 254 16

3.29

0.0524

12 141 127 15 5

3.47

0.0410 18 119 68

0

0

3.76

0.0502

0

7 109 231 142

2.21

0.0352

23 191 86 0 0

3.79

0.0448 1 186 18

0

0

3.92

0.0523

0

9 171 189 20

2.43

0.0388

104 174 20 2 0
68 199 27 2 4
67 164 67 2 0

4.27
4.08
3.99

0.0504 39 147 19 0
0.0483 66 136 3 0
0.0471 9 65 129 2

0
0
0

4.10
4.31
3.40

0.0547 127 257 5 0
0.0575 74 288 27 0
0.0453 2 78 243 65

0
0
1

4.31
4.12
3.04

0.0687
0.0657
0.0484

118 172 9

1 0

4.36

0.0515 28 158 19

0

0

4.04

0.0540

0

29 201 143 16

2.62

0.0418

98 192 10 0 0
39 219 41 1 0

4.29
3.99

0.0507 12 181 12
0.0471 0 120 85

0
0

0
0

4.00
3.59

0.0534
0.0479

5
2

26 143 184 31
31 194 150 12

2.46
2.64

0.0392
0.0421

118 173 9

0 0

4.36

0.0516 10 98 97

0

0

3.58

0.0478

0

0

1.87

0.0299

86 194 16 3 1

4.20

0.0497 37 107 61

0

0

3.88

0.0519 17 259 112 1

0

3.75

0.0598

128 167 5

0 0

4.41

0.0521 61 120 24

0

0

4.18

0.0558

6 204 175 4

0

3.54

0.0565

28 185 69 18 0
64 197 32 7 0

3.74
4.06

0.0442 92 98 15
0.0480 43 117 45

0
0

0
0

4.38
3.99

0.0584
0.0533

7 113 260 9
3 80 285 21

0
0

3.3
3.17

0.0526
0.0505

88 159 44 9 0

4.09

0.0483 7 15 183 0

0

3.14

0.0420 14 211 161 3

0

3.61

0.0575

0

48 244 97

The project ranking matrix is calculated by multiplying
the normalized project score matrix by the criteria weight
matrix. After adopting the group decision making
proposed in the step five of the framework, the final
ranking is generated in Table 5 to compare with the
original rankings assigned to the projects.

Project
Name
P1
P2
P3
P4
P5
P6
P7
P8
P9

Table 5. Project Ranking Comparisons
Proposed Ranking
Original
Scenario 1:
Scenario 2:
Scenario 3:
Ranking
Decision
Project
System
Maker
Designer
User
1
1
1
1
2
3
2
2
3
2
3
3
4
4
4
4
5
9
8
9
6
8
9
8
7
5
5
5
9
6
6
6
8
7
7
7

projects within developing countries and was applied to a
real world case study in the Tianjin Binhai New Area in
China. The five-step method was proposed in a multicriteria decision analysis environment by incorporating
scenario planning and group decision making techniques.
The proposed method involved public participation to
achieve objectives based on sustainable criteria. The
preliminary results of the case study have shown that the
proposed framework adequately addresses the concerns of
Final
the local community. Therefore, it provides the best
Ranking
alternative for decision makers to take into consideration.
The practical contribution of the paper is the creation of a
1
consistent, robust, and comprehensive infrastructure
2
project prioritization strategy that reconciles diverse
3
perspectives
among stakeholders while introducing
4
sustainability
in
urban transportation decision making at
9
the
same
time
and
linking the prioritization process to the
8
transportation
planning
that precedes it.
5
6
7

5. Conclusion
A scenario-based multi-criteria framework was
proposed in this paper to prioritize urban transportation
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