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Experiences in Developing Countries with 
Impact of Exclusive Lanes for 
N onmotorized Transportation: 
Case Studies of China and Indonesia 

Y. TANABORIBOON, TUTI AGUSTIN, AND Yu MINFANG 

The effect of exclusive lanes for nonmotorized transportation (NMT) in 
Shanghai, China, and Surakarta, Indonesia, is investigated. NMT 
speeds in exclusive lanes and ordinary (mixed traffic) lanes were com
pared to examine the impact of the exclusive paths, as it is not possible 
to conduct before and after studies. Contradicting results were obtained 
between Shanghai and Surakarta. Exclusive bike lanes were found to 
have a positive impact in Shanghai: mean riding speeds on the exclu
sive lanes were significantly faster than those on the ordinary paths. But 
no significant difference was found between the mean speeds of exclu
sive and ordinary lanes in Surakarta. The NMT exclusive paths have no 
effect on the speeds of their NMT modes. 

Western countries are now shifting their focus to the greater use of 
nonmotorized transportation (NMT) modes-in particular, the 
bicycle. Some believe this is the sustainable transportation mode, 
which is environmentally conscious. Developing countries, on the 
other hand, are still trying to follow the Westerners' previous tradi
tional focus: fast growth in the number of automobiles. Their tac
tics in solving urban transportation problems still concentrate on 
motorized transportation without much consideration of the role of 
NMT in their planning, even though many still rely on NMT modes. 
Much less attention has been given to providing adequate and suit
able NMT facilities. Perhaps only a few countries (such as China 
and Indonesia) provide the exclusive NMT lanes to facilitate their 
NMT modes. Nevertheless, the impact of these exclusive facilities 
is worth examining even then. 

This paper investigates the effect of the NMT exclusive lanes in 
two developing countries, China and Indonesia. Two cities
namely, Shanghai, China, and Surakarta, Indonesia-were chosen 
as the study areas because of the availability of the NMT exclusive 
facilities in these two cities. 

DATA COLLECTION 

Because it is impossible to conduct before and after studies on the 
impact of NMT exclusive lanes in the two cities as generally prac
ticed, comparative speeds on the two NMT facilities were analyzed 
to examine the effect of NMT exclusive lanes. Speeds were col
lected on the ordinary lanes (mixed traffic lanes) and the lanes 
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exclusive to NMT modes. In Shanghai, only bicycle speeds were 
collected, but in Surakarta, bicycle and becak speeds were included 
in the analyses. (A becak, or pedicab, is a three-wheeled, pedal
powered nonmotorized taxi that carries one or two passengers. Cur
rently about 8,100 becaks operate in Surakarta.) 

Various techniques have been mentioned in traffic engineering 
textbooks for collecting vehicular traffic speeds, but unfortunately 
none of these textbooks describe any method for collecting bicycle 
or other NMT mode speeds. As such, conventional speed collection 
techniques were not used in this study. Instead, all data were col
lected with video cameras. Because it is not possible to employ the 
license plate technique as normally practiced to conduct the vehic
ular travel time survey, this study used two video cameras installed 
at the entrance and exit of the test sections to record the travel time 
of the NMT modes. The times at which each sample passed the ref
erence lines of both ends of the test sections were recorded. The data 
were then processed on each cassette tape and all times were 
counted using the timer iristalled on the screen of the monitor. Two 
sets of videocassette players and monitors were used to identify 
each sample and its travel time. With the known distances of each 
test section, NMT speeds could then be determined. 

In Shanghai, three bicycle paths were chosen as study sites: a bike 
path (Jiangwan Road), a bike lane (Dalian Road), and a bike route 
(Chifeng Road). Bike paths are streets used for bicycles only. Bike 
lanes are exclusive lanes along streets with barriers to segregate 
other traffic from disrupting bicyclists. Bike routes are ordinary 
streets with mixed traffic and no barriers to segregate bicycles and 
vehicular traffic. In Surakarta, the exclusive paths for NMT modes 
(Slamet Riyadi and Adi Sucipto streets) were selected along with 
other ordinary streets with mixed traffic (Piere Tendean and Y os 
Sudarso streets) as study sites. Table 1 gives a detailed description 
of these sites. 

IMPACT OF NMT EXCLUSIVE LANES 

Shanghai, China 

Before the effect of exclusive bike lanes was investigated in Shang
hai, an attempt had been made to verify the results of the analyses 
to avoid any bias. Riding speeds of Shanghai residents were classi
fied by gender and age and then compared with the findings of a pre
vious study. As indicated by another study in Shanghai (J), male 
cyclists ride faster than their female counterparts, regardless of age 
(Table 2). Moreover, among different age groups, young cyclists 
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TABLE 1 Description of Observation Sites 

Site Na.me of Type of Bicycle Exclusive Lane Total Road Observation 
No. Site Facility Width, m. Width, m. Length, m. 

Shanghai, China 

1 Jiangwan Road Bike Path 

2 Dalian Road Bike Lane 

3 Chifeng Road Bike Route 

Surakarta, 

1 Slamet Riyadi Bike Path 

2 Adi Sucipto Bike Path 

3 Piere Tendean Mixed Traffic Lane 

4 Yos Sudar so Mixed Traffic Lane 

ride faster than adults and the elderly, with average riding speeds of 
15.62, 14.8 and 11.87 km/hr, respectively. These results are also 
similar to previous findings (Table 2). However, it must be noted 
that average speeds obtained in this study were slightly different 
from the previous findings. This may be due to different selected 
survey sites, data collection perio.ds, and techniques for collecting 
the speed data. The modified moving bicycle test-in which 
observers with stopwatches rode along with other bicyclists and 
recorded their travel time-was used to collect speed data in that 
study (1). Nevertheless, it is not the intention of this paper to debate 
the best technique for collecting bicycle speed data except to inquire 

8 8 197 

10 24 457 

- 14 268 

Indonesia 

4 4 650 

4 4 400 

- 9 300 

- 9 253 

whether is it time to consider seriously the publication of bicycle 
manual and data collection methods. 

Bicycle speeds were influenced by the exclusive paths in 
Shanghai. While enjoying the privileged use of the entire right 
of way without being disrupted by other vehicular traffic, riders 
on the bike path obtained the highest speed-15.51 kph
compared with other bikeways (14.76 kph on the bike lane 
and 13.45 kph on the bike route). Undoubtedly, riders on the bike 
route were not provided any preferential treatment and, easily 
subjected to traffic interference, were the slowest. Cyclists may 
have more confidence in speeding when an exclusive right of way 

TABLE 2 .Comparison of Bicycle Speeds by Age and Gender with Previous Study, Shanghai 

Young Adult Elderly 
Characteristics 

Men Women Both Men Women Both Men Women Both 

Present Study, Shanghai 1994 (Photographic Technique) 

Mean Riding 16.37 14.56 15.62 15.29 14.2 14.8 12.3 11. OS 11. 87 
Speeds (kph) 

Standard Devi~tion 2.3 1. 98 2.35 2.46 2.52 2.55 2.08 1. 61 2.02 
(kph) 

Range 
High (kph) 24.97 22.68 24.97 23.8 22.47 23.8 18.5 16.47 18.5 
Low (kph) 11.24 10.45 10.45 9.34 8.35 8.35 8.25 6.22 6.22 

Sample Size 509 361 870 1002 750 1752 315 183 498 

Significant at 5% 
level between Significant Significant Significant 
sexes among 
age group 

Previous Study, Shanghai 992 (Modified Moving Bicycle Test) (1) 

Mean Riding 16.17 15.03 15.66 14.76 14.32 14.57 13. 72 13.02 13. 66 
Speeds (kph) 

Standard Deviation 2.62 2.01 2.44 2.04 2.05 2.06 1. 85 0.82 1. 79 
(kph) 

Sample Size 389 313 702 497 352 849 102 16 118 

Significant at 5% 
level between Significant Significant Significant 
sexes among 
age group 



86 

is provided. Their mean speeds are significantly different at the 
5 percent level. 

Comparing the results of this study with the previous findings, 
despite two distinct techniques for collecting the speed data, the 
same trends were also observed on the effect of the bikeway facili
ties (Table 3): riders on the bike path were the fastest, and those on 
the bike route were the slowest. Furthermore, as indicated in a study 
in Beijing (2), mean riding speed along a street with a raised island 
to separate motorized and nonmotorized traffic was higher than on 
streets that have no separation. The observed mean speeds on these 
streets were 16.28 and 14.23 kph, respectively. Hence, it can be con
cluded that NMT exclusive lanes have a positive effect on bicycle 
speeds in China. 

Surakarta, Indonesia 

Unlike many cities in developing countries, Surakarta has paid 
more attention to its NMT modes. In the city planning for 
1993-2013, the planning for the development and construction of 
the city road network also considered the expansion of NMT facil
ities. NMT exclusive paths will be constructed along arterial streets 
with minimum widths of 4.5 min both directions or 6 m on only one 
side of the street (3). Nonetheless, the effectiveness of these NMT 
exclusive lanes is still subject to examination. 

As mentioned earlier, NMT exclusive paths in Surakarta were 
used by bicycles and becaks; therefore, both NMT modes are pre
sented separately. To verify the nonbiased selection of samples and 
study sites, riding speeds by gender and age were identified first. 
Since all becak drivers are men, no attempts were made to investi
gate their individual riding speeds. 

BICYCLE SPEEDS 

As is typical with other cyclists, male riders in Surakarta generally 
ride faster than their female counterparts ( 12.1 versus 11.08 kph), 
and young cyclists are the fastest group (Table 4). However, typi
cal results were obtained for riding speeds along exclusive paths and 
ordinary routes. The mean speeds observed along the exclusive bike 
paths and the mixed traffic lanes were nearly the same (11.87 ver-
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sus 11.80 kph) and were found to have no significant difference at 
the 5 percent level (Table 5). Moreover, the maximum riding speed 
observed along the exclusive paths (25.26 kph) was even slower 
than that of the mixed traffic lanes (26.16 kph). 

The main reason for these unusual trends-especially compared 
with the findings in Shanghai-was that the exclusive paths are not 
truly exclusive to NMT modes. Many intruders abuse the function 
of these lanes. The exclusive paths are also _used for street vendors, 
parking lots for motorized vehicles, and even the installation of con
struction materials, especially if maintenance for utilities (electric
ity lines, telephone cables, drainage pipes, etc.) is taking place along 
the route. Such abusive practices interfere greatly with cyclists and 
hurt the condition of these exclusive bike lanes, as clearly indicated 
by the results of Table 5. 

BECAK SPEEDS 

The same technique used for capturing bicycle speeds was applied 
to collect the becak speeds. Becak speeds were also further classi
fied into two distinct groups: becaks with passengers and becaks 
without passengers. It is not possible to identify an obvious result 
for becak speeds, so, to verify the nonbiased sample selections, 
becak speeds were first compared with bicycle speeds. Since bicy
cle and becak speed measurements were conducted at the same 
time, in the same place, and under the same conditions, their mean 
speeds could be compared. Undoubtedly, the average and maxi
mum bicycle riding speeds were higher than the becak speeds 
(Table 6), These results are supported by another study in Indone
sia (4), in which bicycle speeds were found to be greater than becak 
speeds. Nonetheless, typical results were again obtained for the 
NMT mode in Surakarta. 

Considering the speeds of becaks with and without passengers, 
one may easily presume that having higher loads, becaks with pas
sengers would travel more slowly. However, of the average speed 
of becaks with passengers ( 11.05 kph) was higher than that of 
b~caks without passengers (9.94 kph) (Table 7). Moreover, even 
when further analyses were made to classify these speeds along the 
different paths, the same findings were obtained. No matter whether 
they were on the exclusive paths or the mixed traffic lanes, becaks 
without any passengers traveled still slower than when they were 

TABLE 3 Comparison of Bicycle Riding Speeds on Each Bikeway Facility with Previous Study, Shanghai 
·-

Present Study, Shanghai 1994 Previous Study, Shanghai 1992 
(Photographic Technique) (Modified Moving Bicycles Test) (1) 

Characteristic 
Bike Path Bike Lane Bike Route Bike Path Bike Lane Bike Route 
(Jiangwan (Dalian (Chifeng (Fengyang (Nanjing (Rujing 

Road) Road) Road) Road) Road) Road) 

Mean Speed (kph) 15.51 14.76 13 .45 15.26 14.83 14.29 

Standard Deviation 2.46 2.31 2.82 2.06 2.37 1. 71 
(kph) 

Sample Size 1007 993 1116 430 424 408 

Significance of 
difference 
between mean Significant Significant Significant Significant Significant S_ignificant 
speed at 5% 
significant 
level 
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TABLE 4 Comparison of Bicycle Speeds by Age and Gender, Surakarta 

Sex Age 
Item 

Men Women Combined Young Adult Elderly 

Mean Speed (kph) 12.1 11.08 11.83 12.24 11.78 11.27 

Standard Deviation (kph) 2.2 1.49 2.08 2.31 2.06 1. 54 

Range 
High (kph) 26.16 18.29 26.16 24.59 26.16 17.35 
Low (kph) 6.85 6.78 6.78 7.03 6.78 7.82 

Sample size 1486 547 2033 504 1274 255 

Significance of difference 
between means at 5% Significant Significant Significant Significant 
level 

TABLE 5 Comparison of Bicycle Speeds on Different Paths, Surakarta 

Item Exclusive Bike Path Mixed Traffic Lane 

Mean Speed (kph) 

Standard Deviation (kph) 

Range 
High (kph) 
Low (kph) 

Sample Size 

Significance of difference between 
means at 5% level 

carrying passengers. This phenomenon occurs because drivers 
without passengers tend to ride slowly while searching for poten
tial passengers, whereas drivers with passengers rush to their 
customers' destinations so as to be able to search for their next pas
sengers. 

Similar findings were obtained for exclusive becak paths. Table 
7 presents the results of mean becak speeds observed along the 
exclusive and nonexclusive paths. Regardless of the lane traveled, 
becak speeds were nearly the same (10.49 versus 10.45 kph). Even 
becaks with and without passengers did not have a difference in 
mean speeds that was significant at the 5 percent level (Table 8). In 
other words, exclusive facilities in Surakarta have no effect on 
becak speeds. 

The maximum riding speed observed on the nonpreferential 
treatment routes (23.91 kph) was much higher than that on exclu-

11.87 11.80 

1. 84 2.24 

25.26 26.16 
7.03 6.78 

837 1196 

Not Significant 

sive paths (13.71 kph), for the same reason given for the bicycles: 
obstructions along the exclusive paths prevented becak drivers from 
speeding up. It must be noted that those speeding on the mixed traf
fic lanes were subject to higher accident risk; even so, drivers still 
rode faster on the nonexclusive path. 

CONCLUSION AND RECOMMEND A TIO NS 

The benefits of the NMT exclusive facilities rely heavily on the 
ways in which the provided facilities are used. This paper has shown 
that not all existing NMT paths have positive effect on the NMT 
modes, especially if others cannot be prevented from occupying the 
paths. Shanghai cyclists could enjoy the faster riding speeds on the 
exclusive bike lanes, but Surakarta residents found no difference in 

TABLE 6 Comparison of Bicycle and Becak Speeds, Surakarta 

Item Bicycle Becak 

Mean Speed (kph) li.83 10.46 

Standard Deviation (kph) 2.09 2.01 

Range 
High (kph) 26.16 23.91 
Low (kph) 6.78 5.25 

Sample Size 2033 954 

Significance of difference Significant 
between means at 5% level 
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TABLE 7 Comparison ofBecak Speeds With and Without Passengers on Different Facilities, Surakarta 

Becak Path Mixed Traffic Combined 
Item Lane 

with without with without with without 

Mean Speed 10.93 9.99 11. 09 9.92 11. 05 9.94 
(kph) 

Standard 1. 26 1.34 2.00 2.16 1. 83 2.02 
Deviation 
(kph) 

Range 
High (kph) 13. 71 12.77 23.91 19.95 23.91 19.95 
Low (kph) 7.48 7.30 6.14 5.25 6.14 5.25 

Sample Size 116 104 331 403 447 507 

Significance of 
difference 
between means Significant Significant Significant 
speed at 5% 
level 

Note: With - with passengers 
Without - without passengers 

travel speeds along the exclusive paths whether on their own bicy
cles or in becaks. The main reason is that the exclusive paths were 
not truly exclusive. 

Nevertheless, this phenomenon in Surakarta came as no sur
prise-in many instances in developing countries, exclusive lanes 
are abused by unauthorized vehicles. The best example is the pro
vision of bus priority lanes. Although bus lanes have been proven 
many times to have a positive impact, inconsistent and inefficient 
enforcement have caused special privileges for bus-only l~nes to 
fade, and eventually they become ordinary lanes, just as is happen
ing in Bangkok (5). 

Such failures do not mean that NMT exclusive lanes play an 
insignificant role. Instead, more tactics should be considered to pro
mote and expand exclusive paths. Provision of these lanes may help 
minimize conflicts with other vehicular traffic, resulting in a 
smoother flow as observed in Shanghai. Besides, these lanes can 

TABLE 8 Comparison of Becak Speeds on Different Paths, Surakarta 

Becaks with Passengers 
Item 

Becak Mixed 
Path Traffic 

Lane 

Mean Speed (kph) 10.93 11. 09 

Standard Deviation 1. 26 2.00 
(kph) 

Range 
High (kph) 13. 71 23.91 
Low (kph) 7.48 6.14 

Sample Size 116 331 

Significance of 
difference 
between means Not Significant 
speed at 5% 
level 

become attractive especially to ensure safety, which is of concern 
particularly to nonusers. 

The provision of NMT exclusive lanes by itself will not pro
mote further uses of NMT. Other facilities to ensure more 
convenience and comfort as well as safety must also be considered. 
Incentives to use NMT modes must also be clearly defined, but 
perhaps the most important of all is each government's policy of 
promoting NMT. In reality, this task becomes extremely difficult. 
Not only do the concerned authorities have no interest in promot
ing NMT modes, but commuters are trying in vain to shift to 
motorized vehicles. In most developing countries, those who can
not afford automobiles first try to obtain motorcycles. Owning 
motorized vehicles is no longer only a means of transportation; to 
some it is a social or status symbol. Attaining a sustainable society 
will be a difficult task, another challenging issue for believers 
inNMT. 

Becaks without Combined 
Passengers 

Becak Mixed Becak Mixed 
Path Traffic Path Traffic 

Lane Lane 

9.99 9.92 10.49 10.45 

1. 34 2.16 1. 38 2.17 

12.77 19.95 13.71 23.91 
7.30 5.25 7.30 5.25 

104 403 220 734 

Not Significant Not Significant 
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