Characterization of the Transportation System of an Urban City in a Developing

Country using System Dynamics: A Sustainability Perspective

Francis L. Mayo!?*, Renan S. Maglasang'®, Evelyn B. Taboada!°

1Gov. M. Cuenco Ave., Nasipit, Talamban, Cebu City 6000 Philippines

flmayo@u

.edu.ph, brmaglasang@u

.edu.ph, ‘ebtaboada@usc.edu.ph

ABSTRACT

I1This study aims to determine and establish the baseline
I characteristics of the transportation system of an urban city of aj
j developing country, with Metro Cebu as the case study. A systems I
I dynamics modelling approach was used to develop the causalI
Irelationship of the elements of the transportation system. A stock- |
and-flow diagram was developed to mathematically establish thel
I relationship between the elements. The model was simulated from
12024 to 2040. The results show that the increase in total vehicle |
emissions is expected to rise but will eventually stabilize or decline I
I starting 2035. The increase in road fatalities also showed a decline
Ithroughout the simulation. The results help establish a goal for
j determining the drivers in establishing a sustainable transportation=
I system in Metro Cebu. I
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METHODOLOGY

* Three pillars of sustainability
represented in causal loop diagram
*  GRDP for economy
* Air pollution for environment
Population for society
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CONCLUSIONS

I The results of the simulation showed expected improvements in the |
| behavior of specific output elements of the transportation system in
IMetro Cebu. This implies that the efforts of the government arel
j expected to show positive outcomes in the years to come. However, :
I within the sustainability context, much is still needed to be done to |
:achieve it, especially in the environmental aspect. :
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INTRODUCTION

I+ UN developed sustainability agenda in 2015. :
I+ SDG 11 (sustainable cities and communities) as one of thej
: foundations of sustainable development in PH. 1
1° Transportation system as one component of SDG 11. :
1+ SDG 11 in PH still of minimal progress. I
I+ Characterization of transportation system a key step in developing|
: strategies to contribute to the achievement of SDG 11. 1
1° System dynamics modelling as an approach to evaluate the :
1 transportation system. 1
: * Metro Cebu as a case study. 1
1

Sensitivity analysis to determine impact of changes in systeml
behavior by certain scenarios. :

RESULTS AND DISCUSSIONS

r-

I » Total vehicle emission and transport accident-related deaths simulated |
| from 2024 to 2040 1
1° Expected increase in trends due to an increase in number of vehicles :
1  brought about by urbanization I
I+ Lack of policies to regulate vehicle ownership can be attributed 1
1 [ Year | Total No. of Vehicles (in thousands) ___| Total Vehicle Emissions (in millions) ___| Fatalities [ |
I 248.38 772.69 251
12023 ] 1
1 EZE 26056 794.44 262 1
I 272.77 816.22 275
I 2027 285 838.06 288 I
EZZ 297.26 860.04 304 1
1 EZZIN 309.54 88222 321 1
1 E s 904.68 340 1
1 EE9 33416 927.53 362
1 EE 34649 950.88 388 |
1 EZE 35884 974.87 418 1
EZE 3712 999.67 452 1
1 EZE 38357 1,025.49 493 1
1 EZ 39596 1,052.56 541 1
I 2037 408.36 1,081.19 600
I EZE 42076 1,111.76 670 l
[ 2039 [EEERY 1,144.75 756 |
: EZ 44559 1,180.74 863 I
I+ Vehicle emissions sensitive to increases in vehicles within first 10 years; :
: decreasing sensitivity on road fatalities 1
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