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This research focuses on introducing decision-making and planning models for public transportation
improvement in developing cities. The case is Addis Ababa city, where the overall transportation in
general and the public transportation in particular are in a very low level, and improvement endeavors
face multi-dimensional constraints. In the city, the participation of the private sector in transit industry
is not yet realized and empirical studies on transportation are very few. Therefore, this study attempted
to develop advanced models to identify the existing problems, assess public transport situations, and
propose development scenarios. Statistical and spatial analysis has been carried out to identify the state
of the demand and supply. The study was commenced by analyzing the existing situation and prospects
of the public transport service. Limited accessibility, lack of information systems, low frequency, the
wider gap between demand and supply, and inadequate infrastructure resulting from low municipal
budgets are identified as key problems of the public transport service.

Extensive analysis has been undertaken on travelers’ attitudes and public transportation preferences,
mode choice behavior, spatial coverage, and service quality, in order to recommend public transport
service improvement strategies, with facilitated planning and decision-making techniques. Public
transport users’ perceptions on public bus attributes such as bus fare, convenience and frequency
as well as their level of satisfaction with bus transportation have been investigated. Diagnostic analysis
was undertaken to observe the impact of perception and satisfaction on their mode choice. The bi-
nary logit model was implemented for the mode choice analysis and ordered logit model was used for
perception and satisfaction analysis (using LIMDEP 7.0 software). The results showed that citizen’
perceptions on the three chosen bus condition aspects and the level of satisfaction have a significant
influence on public transport mode choice characteristics of travelers. Besides, the socio-economic
and mode-related factors that determine (influence) the mode choice were identified.

Based on the empirical results and the spatial analysis, a Logical Planning Model (LPM) was intro-
duced for drawing public transportation development policies. This was done by using geographical
software called ArcGIS. A multi-criteria decision making mode! (Analytical Network Process (ANP),
and Analytic Hierarchy Process (AHP)) was also developed to select the best plan among the given
alternatives based on important but conflicting criteria. The ANP model has given relative importance
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to environmental and socio-economic benefits as criteria of public transport development whereas the
AHP model turned out to give importance to the capital cost and capacity, and the best plan (a plan
with optimum benefit) was identified.

Besides, public transportation improvement recommendations has been made by focusing on important
issues such as public transportation and the elderly people, gender, the urban poor etc. On the supply
side, recommendations concerning the improvement of the existing bus service; important issues such
as subsidy, bus dispatching system, fare restructuring etc. were indicated.

In the route design part of the analysis, optimized routes were introduced with the objective functions
of minimizing route overlapping, maximizing trip generation coverage and minimizing travel time.
The key condition for this part of the analysis is the limited availability of public transportation in
expansion areas. The bus availability index for each Traffic Analysis Zones is calculated using three
bus service parameters such as bus capacity, coverage and frequency. The result showed that the bus
service is intensified only in the center of the city; therefore, a methodology of linking city centers
with expansion areas has been proposed. ,

The above mentioned analyses have been made using data from a travel survey conducted in September
2004 to gather households’ travel characteristics. For situational assessment and problem identifica-
tion, bus availability indices in each Traffic Analysis Zones (TAZ) were calculated and urban transport
project documents were referred. Data from a bus company and planning offices were also imple-
mented in the analysis. The subjective judgments of pairwise comparison are collected in order to
identify the appropriate plan for future development using the ratio scale.

This study has a double-edged purpose in its conception; one is its practicability, and the other is
academic contribution. The results and findings in the study could be used by the municipal govern-
ments to improve the existing public transportation situation in the city of Addis Ababa. The practical
recommendations and suggestions given in the study could be adapted and implemented. There are
few endeavors of research in the transportation sector in the city; therefore, the data can be used for
future extended researches. With regard to academic contributions, this study showed the application
of different models to represent the real situations, especially in a developing city. The inclusion of
perception and satisfaction parameters in the public transport mode choice analysis is unique in such
a way that previous studies has given very little attention to these parameters. To represent travelers’
perception and satisfaction, a ranked (ordinal model) is implemented and the result is related with the

mode choice characteristics of travelers.
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