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Abstract 

Passenger’s waiting time at terminal is a key constituent of travel time, as long 

waiting time increases the overall journey time. In Nigeria, urban-rural bus 

transit system is associated with long waiting time. This study evaluates bus 

transit users’ waiting times at terminal with perceived and actual waiting times 

(PWT and AWT) along with associated bus service frequency (BSF). Bus public 

transit operating from Enugu city (as origin) to 6 local government areas (Awgu, 

Isi-Uzo, Nkanu west, Nsukka, Oji River and Udenu) of the state as destinations 

was studied. Data were collected on AWT and PWT at Old Park, Enugu for 30 

days from 8 am to 6 pm (5 days per route). Data on AWT and PWT were 

collected based on passenger’s observation and oral interview, respectively. The 

study discovered that transit users incurred long waiting times, with 80 – 90% 

of the users incurring AWT of 21 minutes to 1 hour and more, indicating a poor 

service quality. Also, 80 – 90% of the users overestimated their PWT by 25 – 

60%.  At 95% confidence level, PWT is significantly longer than AWT (P < 0.05) 

for all the routes. A passenger’s perceived waiting time model was developed 

for predicting PWT based on AWT. The model developed showed that PWT is 

strongly correlated with AWT, with an R2 = 0.9591 and F-significance < 0.05. 

This suggests that that AWT accounts for 96% variability in PWT. Consequently, 

the model developed exhibits a reasonable accuracy, hence, can be applied for 

prediction of passenger’s perceived waiting time. The mean BSF for Enugu – 

Nsukka and Enugu – Oji River routes were 30 and 21 buses per day, respectively. 

While, the other 4 routes recorded lower values of 7 – 9 buses per day, resulting 

in longer waiting times than the other 2 routes. The implication of long 

passengers’ waiting time suggests the need for shifting from unscheduled to 

scheduled operation and improved BSF by shortening bus headways to minimize 

waiting time. 
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1.0  INTRODUCTION 

Transportation being the movement of people and 

goods from one place to another, is expected to 

reasonably be safe, efficient, reliable and sustainable. 

The need for mobility is a necessity for humans as 

resources are naturally not concentrated in one place. 

One of the key functions of human settlement spatial 

structures is to facilitate the movement of people and 

goods within the settlement [1]. This makes 

transportation a derived-demand that is people do not 

just travel for travel’s sake. Rather, they make trip in 

order to satisfy their desires relating to many aspects 

of life. Hence, each trip is therefore made for a 

particular purpose. 
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In Nigeria, road transport has been one of the means 

by which substantial proportion of the populace make 

their regular trips for varying purposes. Use of road 

public transport system constitutes a significant 

proportion of trips as it involves the movement of 

large number of people at once. The system plays a 

key role in productivity and national economies [2, 3]. 

The use bus of transit has been the common means of 

public transport in Nigeria for a long period. A 

common problem identified with public bus transit in 

Nigeria is long waiting time experienced by the users 

[4, 5]. Long waiting time experienced by passengers 

at bus terminal impacts on the transit time thereby 

increasing the users total travel time, because waiting 

time is a key constituent of passengers travel time [6]. 

In fact, it is deemed as an indicator for bus public 

transport quality of service [5, 7], as long waiting time 

at bus terminal is a good indicator of poor public 

transit service [8]. 

  

Generally, waiting for transit service is perceived 

negatively and more onerous than in-vehicle time by 

most public transit passengers [9 – 11]. Moreover, 

Wang, et al. [10] referred to the perception as a critical 

issue; since travel time is considered as one of the 

significant factors of trip makers when planning to 

travel. Earlier studies demonstrated that public transit 

users hate to wait at terminal [12, 13], particularly 

when weather condition is unfavourable [13]. Public 

transit users regarded waiting time as the most 

sensitive component of their travel time [14, 15]; such 

that a slight increase in expected waiting time could 

significantly cause discomfort to passengers, affecting 

the transit service reliability and its overall quality 

[16]. Eboli and Mazzulla [17] affirmed that service 

reliability with regard to waiting time is one of most 

significant service attribute for transit users and 

unreliable transit service lead to loss in passengers 

[18].  

 

Other effects of longer waiting time at bus terminal is 

that it causes (and/or increases) discomfort and 

irritation levels to transit users [19], and increases 

their overall travel time with attendant delays [20]. 

These make waiting time an important element to both 

bus transit operators and users. Because, long waiting 

time at bus terminal increases passenger’s overall 

journey time from origin to destination. Usually, 

transit users’ total travel time consists of four 

elements. It includes time to arrive bus stop, waiting 

time for bus service, in-vehicle travel time and time to 

arrive at final destination from the bus stop [6, 10]. 

From the travel time components, the waiting time 

element appears to be the one where the transit users 

are more anxious and has little or no control over, 

rather than to simply wait for the departure time, 

perhaps, as deemed appropriate by the transit 

operators. 

 

In Nigeria, bus transit service is associated with 

numerous problems, as in most cases the operation is 

unscheduled. One of the key problems identified with 

bus public transit in Nigeria is long waiting time at bus 

terminal [5]. Few earlier studies [2, 5, 21] on bus 

transit users’ waiting times in Nigeria focused on 

intra-urban services, which mostly involves short to 

medium distance trip. However, there are limited or 

little studies on urban – rural bus transit, hence, there 

is limited information on users’ waiting time on this. 

This reason motivated the need for the current study. 

The study explores and analyses waiting times 

experienced by bus transit users’ departing from 

Enugu city (Old Park) to 6 local government areas 

(LGA) of the State. These are; Awgu, Isi-Uzo, Nkanu 

West, Nsukka, Oji River and Udenu LGAs.  

 

For the fact that substantial public transport users in 

Nigeria travel by bus transit, it is essential to promote 

measures that could reduce user’s waiting time. This 

would improve the operational performance or service 

quality of the bus transit system since waiting time at 

terminal is of utmost concern to the users [10]. This 

suggests that reducing transit users’ waiting time is 

highly significance when planning and designing a 

public transit system so that the system can offer 

satisfactory service to customers. Hence, the current 

study attempts to assess bus public transit users’ 

waiting times at terminal (from Enugu city to six local 

government areas of the State) and derived a 

relationship between the users’ perceived and actual 

waiting times. Likewise, the study evaluates the bus 

service frequency of the transit system with a view to 

examine its influence on passengers’ waiting at bus 

terminal. Findings from the study could be useful in 

appropriate design, planning and operation of bus 

public transit system or improvement of existing 

operational system with attendant benefits of 

enhanced service quality and user satisfaction.  

   

1.1  Passenger’s Waiting Time 

Waiting time at bus terminal is the time interval spent 

at transit terminal between the moments of 

passenger’s arrival and boarding the desired vehicle 

[22, 23]. Waiting at bus terminal is mostly perceived 

as a negative attribute by the transit users, with 

attendant negative effect on the overall assessment of 

the system’s service quality [10].  With regard to bus 

transit system, Wang, et al. [10] described the waiting 

time in two forms; as Actual Waiting Time (AWT) 

and Perceived Waiting Time (PWT). The AWT can be 
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objectively measured as the interval between transit 

users’ arrival at the terminal and boarding the bus. On 

the other hand, PWT is a subjective variable, which 

heavily depends on psychological and environmental 

conditions experienced by the transit user at the bus 

terminal. Unlike AWT, PWT cannot be measured 

directly, however, it can be obtained by asking the 

transit users on how long they waited at the bus 

terminal. 

  

Despite the significance of PWT for public transit 

improvement, the attribute is difficult to obtain with 

reasonable accuracy since users cannot precisely 

estimate the extent of their waiting time [24]. In most 

instances, the users overestimate the variable. 

Previously, studies established that transit users 

overestimate their waiting time at bus terminal; that is 

PWT is generally longer than AWT [6, 9, 10, 12, 25 – 

28]. This situation is deemed unfavourable to both 

passengers and transit operators; and would in turn 

cause discomfort and dissatisfaction to the passengers. 

Overestimation of waiting time by passengers could 

be due to discomfort with the waiting environment, 

idleness while waiting, and anxiety to travel to meet 

up with planned or appointed schedules. Some earlier 

studies reported discrepancies between bus public 

transit passengers’ perceived and actual waiting times 

[6, 10,16]; specifically, PWT being higher than AWT 

[6, 12, 29, 30]. Information on bus users’ PWT is 

deemed as a key factor for bus public transit 

improvement [24]. Reduction of waiting time at 

terminal experienced by passengers was reported as 

one of the key approaches to improve users’ 

satisfaction as well as bus public transport system [31, 

32]. Hence, a study of this type is essential in order to 

assess the existing waiting times characteristics of bus 

transit users so as to provide counter measures to 

minimize the impact of long waiting time to the users. 

  

2.0  METHODOLOGY 

This study was conducted through a field data 

collection on bus public transit system relating to bus 

service frequency and passengers’ waiting times 

characteristics. For passengers’ waiting times at 

terminal, data were collected on users’ actual waiting 

times (AWT) and perceived waiting times (PWT). 

Data for the respective variables were collected on 

daily basis from 8 am to 6 pm during week days for 5 

days (Monday – Friday). The basis for the choice of 

week days for the data sampling in this study is that 

they seem to exhibit similar trip patterns. 

 

Bus transit departing from Enugu city to 6 local 

government areas (LGA) of the state were used for the 

study. For the 6 LGAs used in this study, Enugu old 

park was used as the origin, while the LGAs were used 

as the respective destinations. The bus transit routes 

covered within the stated local governments are 

Enugu – Awgu, Enugu – Isi-Uzo, Enugu – Nkanu 

West, Enugu – Nsuka, Enugu – Oji River and Enugu 

– Udenu routes. The basis for the choice of the studied 

routes is that they seem to attract reasonable 

passengers due to their relative trip attraction land-

uses (institutions, markets, other business and 

activities) and ease of accessibility.  

   

2.1  Bus Service Frequency 

Bus service frequency (BSF) is referred to as the total 

number of buses per day that arrive at the subject bus 

terminal with the intention of carrying passengers. To 

determine the BSF, the numbers of buses that take-off 

per day were observed and recorded at each terminal. 

Data on the BSF were also collected from 8 am to 6 

pm for 5 days. The observed BSF for each day was 

always compared with the records made by the bus 

terminal managers in order to confirm the accuracy of 

the observation. The BSF information was generated 

in order to examine whether it influences the transit 

users’ waiting times. It should be noted that the 

capacity of the bus category used in this study is 18 

seats. 

 

2.2  Measurement of Passenger’s Waiting Time 
Data on passengers’ waiting times were collected for 

5 days from 8 am – 6 pm. Data were collected on both 

actual waiting time (AWT) and perceived waiting 

time (PWT). The AWT was measured as the interval 

between transit users’ arrival at the terminal and 

boarding through observation. While, the PWT was 

obtained by interviewing the transit users on how long 

they think they waited at the terminal. In other words, 

data on the AWT and PWT were collected through 

passenger’s observation and oral interview, 

respectively. 

 

To measure the AWT, passenger was randomly 

identified and his/her arrival time recorded. When 

passengers are called for boarding, the identified 

passenger’s boarding time was recorded against 

his/her arrival time. The interval between the arrival 

and boarding time was recorded as the AWT. For the 

PWT, the same randomly selected passenger whose 

AWT was observed is approached and asked on how 

long he/she waited at the terminal before boarding (in 

minutes). The responses are noted as their PWT and 

recorded against their AWT. Though many AWT 

were recorded, only passengers who responded to the 

inquiry on PWT were included in the analysis. For all 

the 6 routes considered, 35 respondents were sampled 

per day for 5 days, making a total of 175 samples for 
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each of AWT and PWT for each route. This makes a 

total of 1,050 sampled passengers for the 6 routes. 

 

The data recorded on the AWT and PWT were then 

used to develop passenger’s waiting time model. As 

stated earlier, unlike AWT, PWT is difficult to 

measure since its estimation relies on the passengers’ 

perceptions. For this reason, a passenger’s perceived 

waiting time model was developed for predicting the 

PWT based on ATW as described in Section 2.3. 

 

2.3  Development of Passenger’s Perceived 

Waiting Time (PWT) Model   

To develop the passenger’s perceived waiting time 

model, AWT and PWT were used as the input 

variables. In the modelling process, PWT was used as 

the dependent variable, while the AWT independent 

variable (predictor). Since PWT is difficult to estimate 

precisely, the aim of the model development is to 

allow for prediction of PWT based on easily measured 

AWT. A linear regression analysis method was used 

for the model development. Similar approach was 

previously used in other studies [6, 33] for modelling 

bus transit users’ waiting time.  The general form of 

the linear regression model is given by Equation 1. 

 

𝑦 =  𝛼1𝑥1 + 𝛼0              (1) 

Where, 𝑦  is the dependent variable, 𝛼0 is constant of 

regression, 𝛼1 is coefficient of the independent 

variable 𝑥1. 

 

In terms of PWT and AWT, Equation 1 can be 

rewritten as in Equation 2. 

𝑃𝑊𝑇 = 𝛼1𝐴𝑊𝑇 + 𝛼0            (2) 

 

Where, 𝑃𝑊𝑇 is the perceived waiting time and 𝐴𝑊𝑇 

is the actual waiting time. Developing the model, is 

basically to estimate the values of 𝛼0 and 𝛼1 

(regression constant and coefficient), which can be 

used to predict PWT based on AWT. The regression 

analysis was performed using Microsoft Excel 

software at 95% confidence level (  = 0.05). 

Microsoft excel software has been widely applied for 

various statistical analyses and modelling by many 

researchers, and was found adequately efficient with 

satisfactory results that are well consistent with those 

of other software [10, 34 – 38].  

 

3.0  RESULTS AND DISCUSSIONS 

Results on bus service frequency (BSF), passengers’ 

waiting times, and passenger’s waiting time model 

development are presented and discussed herein. For 

the AWT and PWT, a total of 1,050 passengers 

waiting times (35 samples per day for 5 days for each 

of the 6 routes) were recorded for each of AWT and 

PWT. 

 

3.1  Bus Service Frequency 

The BSF data was generated in order to examine 

whether it influences the transit users’ waiting times. 

Figure 1 shows the variation mean daily BSF for the 6 

routes studied. 

 

 
Figure 1:  Variation of BSF for Studied Routes 

 

From Figure 1, the mean daily BSF for 4 (Enugu – 

Awgu, Isi-Uzo, Nkanu West and Udenu) out of 6 

routes ranges from 7 to 9 buses per day. While Nsukka 

and Oji River routes recorded 30 and 21 buses per day, 

respectively. Thus, the other 4 routes recorded 

considerably lower BSF compared to those Enugu – 

Nsukka and Oji River. The higher values recorded by 

the Enugu – Nsukka and Enugu – Oji River routes 

might be due their higher level of trip attraction land-

uses, such as educational institutions, markets and 

other business activities. Their higher mean BSF 

might be the responsible factor for the lower waiting 

times incurred by the users on the 2 routes. Because, 

reduction of bus headway or increase in BSF reduces 

bus transit users’ waiting time at terminal [39]. 

 

3.2  Passenger’s Waiting Time 

The actual waiting time (AWT) was estimated as the 

time interval between passenger’s arrival at the 

terminal and boarding via observation. While, the 

perceived waiting time (PWT) was obtained based on 

passenger’s perception through an oral interview. 

 

Generally, regardless of type of waiting time; the 

study discovered that majority of the transit user 

experienced long waiting times at the terminal. For all 

the routes studied, 80 – 90% of the passengers 

experienced an AWT ranging from 21 minutes to 1 

hour and more (up to around 100 minutes), with only 

about 10 – 20% who experienced AWT lower than 20 
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minutes. Similar trends were recorded for the 

passenger’s PWT. This shows that substantial 

proportion of the bus transit users experienced long 

waiting times. This imply an unsatisfactory service 

quality, as waiting times longer than 20 minutes 

indicate a poor bus service quality [2, 40]. The long 

waiting experienced could be attributed to lack of 

scheduled bus timetable as affirmed to the researcher 

by some anonymous management personnel of the 

operators at the terminal. Because, public transit 

passengers who are aware of scheduled bus timetable 

experience shorter waiting time at terminal than those 

who used unscheduled bus [2]. 

 

In relation to BSF, Enugu – Nsukka and Enugu – Oji 

River routes recorded higher daily BSF (21 to 30), 

hence, recorded lower waiting times compared to the 

other 4 routes (with daily BSF of 7 to 9). This implies 

that passenger’s waiting time increases with decrease 

in BSF. 

 

 
Figure 2:  PWT – AWT for Enugu – Awgu 

 

 
 Figure 3: PWT – AWT for Enugu – Isi-Uzo 

 

3.3  Comparison between Perceived and Actual 

Waiting Times 

Subsequent to the data generated on passenger’s 

waiting times from the two approaches, comparative 

analyses (using graphical and statistical approaches) 

were performed between the duo to examine whether 

AWT values are consistent with those of PWT or 

otherwise.  Figures 2 – 7 show the graphical relations 

between PWT and AWT for the 6 routes; that is from 

Enugu city to each of the 6 LGAs.  

 

 
Figure 4:  PWT – AWT for Nkanu – West 

 

 
Figure 5:  PWT – AWT for Enugu – Nsukka 

 

 
Figure 6:  PWT – AWT for Enugu – Oji River 
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Figure 7:  PWT – AWT for Enugu – Udenu 

 

For the graphical analyses shown in Figures 2 – 7, the 

scattered points designate the relationship between the 

two data sets, while the diagonal is a plot of 1:1 (45o) 

– line that serves as a guide in making the comparison 

between PWT and AWT values. In Figures 2 – 7, the 

relationships between PWT and AWT showed that 

larger proportion of the data points are scattered above 

the 45o – line. These points are distributed within the 

region corresponding to PWT, implying that 

substantial proportion of the bus transit users 

perceived their waiting times longer than the actual 

time waited. On the other hand, the fewer data points 

below the diagonal correspond to AWT of the transit 

users, indicating that AWT values are longer than the 

PWT values. While those on the diagonal showed that 

PWT and AWT have equal values. 

  

For all the 6 routes evaluated, 80 – 90% of sampled 

bus transit users overestimated their PWT, with the 

PWT being higher than the AWT by 25 – 60%. This 

appears to be on the high side relative to the AWT, 

which could be attributed to the anxiety by the 

passengers to travel, discomfort feelings at the 

terminal and being eager to meet up with their planned 

schedules. This finding appear to be consistent with 

those established earlier [6, 12, 29, 30]. It is therefore 

evident that PWT of the bus public transit routes 

studied were substantially overestimated by the 

passengers. 

 

Irrespective of AWT and PWT, an interesting finding 

deduced from the passengers’ waiting times is that 

Enugu – Nsukka and Enugu – Oji River routes 

recorded lower values (Figures 5 and 6) compared to 

the other 4 routes. This is attributed to the fact that 

these routes are particularly having higher bus service 

frequencies (BSF), thus, operating at shorter 

headways with resultant shorter waiting times to 

passengers. The finding is consistent with assertion 

that increase in BSF reduces waiting time at terminal 

[39]. This finding suggests that the bus transit 

operating on the studied routes should improve their 

frequency by shortening bus headways with increased 

BSF so that passengers’ waiting can be reduced. The 

transit users’ waiting times can be further reduced by 

shifting from unscheduled to scheduled operation, 

provision of real-time information system on bus 

arrival and departure, convenient waiting shelter with 

good seats and other terminal amenities. These were 

found to have reduction effect on passengers’ 

perceived waiting time, as they improve the 

customers’ comfort [9, 33, 41 – 45]. 

 

In order to have more insights, the difference between 

PWT and AWT for the 6 routes were evaluated to 

examine whether they are statistically significant or 

otherwise. To achieve that a test of significance was 

performed at 95% confidence level (α = 0.05). The 

analysis revealed that PWT is significantly larger than 

AWT as the P-values between them for all the routes 

are much lower than 0.05. This suggests that PWT of 

bus public transit passengers significantly differs from 

AWT or PWT as overestimated by the transit users is 

significantly higher than the actual waiting time 

incurred at the terminal. 

 

The comparative analysis between PWT and AWT for 

the studied routes showed that transit users perceived 

their waiting times as significantly longer than the 

actual for the respective data sets of each route. For 

that reason, the entire data sets from the 6 routes were 

subsequently aggregated and the waiting times 

derived from the two methods compared to examine 

whether the difference is significant or otherwise. The 

graphical comparison for combined data sets is shown 

in Figure 8. 

 

 
Figure 8:  Combined Plots for PWT – AWT 

Relation for Studied Routes 
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From Figure 8, larger proportion of the data points are 

scattered above the 45o – line, indicating that PWT of 

the transit users are substantially longer than the 

AWT. A statistical test of significance between PWT 

and AWT was performed at 95% confidence level, 

which showed that PWT is significantly longer than 

AWT, as confirmed by P-value being much lower than 

0.05 (P < 0.05). This finding confirmed the assertions 

by others that bus transit users generally overestimate 

their waiting times [6, 28 – 30]. 

     

Overestimation of PWT by the passengers may be due 

to their long waiting time they incurred, as one of the 

effects of long waiting time at bus terminal is that it 

causes (and increases) discomfort and irritation levels 

to passengers [19]. This is more worrying when there 

are no convenient waiting shelter and real-time 

information (RTI) system for bus arrival and other 

amenities for passengers as is the case with bus 

terminal used for this study. RTI system allows 

passengers to estimate bus arrival time and 

appropriately plan their arrival time to the terminal 

[41, 44]. Earlier studies discovered that presence of 

RTI and basic amenities significantly reduces PWT at 

bus terminal [9, 33, 41 – 45] by up to 20% [6, 46]. 

 

3.4  Passenger’s Perceived Waiting Time Model 

Prior to the development of passenger’s perceived 

waiting time model; a correlation analysis was 

performed between the model’s input variables (PWT 

and AWT) to determine the extent of correlation 

between them. Result from the analysis revealed a 

correlation coefficient of 0.9794 between PWT and 

AWT. This shows a strong correlation between the 

variables; hence, they can be used to develop the 

model. Subsequent to this, the perceived waiting time 

model was developed based on the procedure 

described in Section 2.3. The summary of the model’s 

output is shown in Table 1.  

 

Table 1: Summary of Model’s Output  
(a)    Regression Statistics 

Multiple R 0.9793 

R Square 0.9591 

Adjusted R Square 0.9591 

Standard Error 4.5929 

Observations 1050 

  
(b) ANOVA 

 Df SS MS F Significance F 

Regression 1 481582.9 481582.9 22829.95 0 

Residual 1046 20524.8 21.09435   

Total 1050 502107.7    

 
(c) Coefficients 

Model Coefficients 
Standard 

Error 
t Stat 

P-

value 

Lower 

95% 

Upper 

95% 

Intercept 
2.8074 0.2706 10.3756 

5.41E-

24 
2.2764 3.3383 

AWT 1.0606 0.0070 151.0958 0 1.0469 1.0744 

From the regression analysis output shown in Table 

1c, the resulting mathematical form of the passenger’s 

perceived waiting time model is shown in Equation 3. 

 

𝑃𝑊𝑇 = 1.0606𝐴𝑊𝑇 + 2.8074          (3) 

 

Based on the model’s output in Table 1, it was 

discovered that the PWT is strongly correlated with 

AWT, as evidently affirmed by the high value of 

𝑅2  =  0.9591. This indicates that AWT accounts for 

an approximate of 96% variability in PWT. Further, 

the effect of AWT on PWT is significant enough, as 

indicated by P – value associated with AWT in Table 

1c, which is approximately equals to zero or much less 

than 0.05 (P < 0.05). Thus, the perceived waiting time 

model developed in this study exhibits a reasonable 

accuracy. On the basis of overall significance, the 

AWT significantly contributes to the amount of 

variation in PWT. This is well supported by the test of 

significance from analysis of variance (ANOVA) 

shown in Table 1b, which indicates that AWT is 

significantly related to the PWT as the p-value is 

largely less than 0.05 (or approximately equals to 

zero). The finding implies that PWT is reasonably 

well correlated with AWT, and therefore the 

passengers’ perceived waiting time model developed 

in this study exhibits a reasonable accuracy. The line 

of the model’s best fit is shown with the red trend-line 

shown in Figure 9. 

 

 
Figure 9:  Model’s fitting 

 

To further assess the strength or otherwise of the 

transit users’ perceived waiting time model, residuals 

plots (distribution of random errors) were generated as 

shown Figure 10. A close examination of the random 

errors distribution in Figure 10 showed that the 

residuals are randomly distributed around the 

horizontal axis. This implies that the residuals 

approximate the random errors that make the 

relationship between PWT and AWT, hence, the 
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passenger’s perceived waiting time model reasonably 

fits the observed data. 

 

 
Figure 10: Residuals Plot for PWT – AWT 

Relationship 

 

4.0  CONCLUSIONS 

This study evaluated bus public transit passengers’ 

waiting times at terminal; specifically, the passengers’ 

perceived and actual waiting times along with the 

associated bus service frequency. Six bus routes 

departing from Old Park, Enugu (origin) to 6 local 

government areas (LGA) as destinations were 

examined. The bus transit routes covered within the 

stated local governments are Enugu – Awgu, Enugu – 

Isi-Uzo, Enugu – Nkanu West, Enugu – Nsuka, Enugu 

– Oji River and Enugu – Udenu routes. The summary 

of the key findings from the study and implications are 

summarized as follows: 

 

i. The study discovered that the bus operation is an 

unscheduled system. The transit users incurred 

long waiting times, with perceived waiting time 

(PWT) being substantially longer than actual 

waiting time (AWT). For the 6 routes studied, 80 – 

90% of the passengers experienced AWT ranging 

from 21 minutes to 1 hour and more (up to around 

100 minutes). Similar trends were recorded for the 

passengers’ PWT. 

ii. A comparative analysis between PWT and AWT 

showed that for the 6 routes, 80 – 90% of the 

sampled bus passengers overestimated their PWT, 

with the PWT being higher than the AWT by 25 – 

60% and even more. An analysis using test of 

significance at 95% confidence level revealed that 

PWT is significantly longer than AWT as the P-

values between them for the 6 routes are much 

lower than 0.05. 

iii. A passenger’s perceived waiting time model was 

developed for prediction of PWT based on AWT. 

Consequently, the PWT was discovered to be 

strongly correlated with AWT as evidently 

affirmed by an R2 value of 0.9591, which suggests 

that AWT accounts for 96% variability in PWT. 

This implies that the model developed in this study 

exhibits a reasonable accuracy, hence, can be 

applied for prediction of passenger’s perceived 

waiting time at bus public transit terminal. 

iv. On the studied routes’ daily bus service frequency 

(BSF), Enugu – Nsukka and Enugu – Oji River 

routes recorded higher BSF of 30 and 21 buses per 

day, respectively. While, Enugu – Awgu, Enugu – 

Isi-Uzo, Enugu – Nkanu West and Enugu – Udenu 

routes recorded considerably lower BSF in the 

range of 7 to 9 buses per day. The lower BSF 

values for these routes resulted in longer waiting 

times compared to those for Enugu – Nsukka and 

Enugu – Oji River routes. The study discovered 

that increase in BSF reduces passenger's waiting 

time (and vice-versa) at bus terminal. 

v. This research contributes to existing literature, as 

information on the bus public transit users’ waiting 

times for the studied routes and similar ones would 

help in developing appropriate improvements on 

the existing operating system. Furthermore, the 

model developed in this study can be applied for 

prediction of passenger’s perceived waiting time 

(based on actual waiting time) at bus public transit 

terminal with reasonable accuracy as affirmed by 

the statistical inferences. For future works, the 

current study suggests that wider duration for the 

data collection should be used to cover for early 

and late hours of the day (say from 6 am to 8 pm) 

and also to include weekend days. 
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