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Abstract: Research on the adoption of the bicycle as a means of transport has been booming in
high-income countries. However, little is known about bicycle adoption in lower-income countries
where air pollution is high and cycling infrastructure is poor. Understanding the drivers of cycling
adoption in developing economies can increase the efficiency of transport policies while reducing
local air pollution, improving health, and cutting greenhouse gas emissions. The objective of this
study is to identify the factors affecting cycling uptake in a low-income country using the city of
Bishkek in Kyrgyzstan as a case study. The analysis is based on the Theory of Planned Behavior,
a questionnaire-based survey of 900 respondents, factor analysis, and a logit model. In contrast to
studies carried out in developed countries, this study finds that students are less likely to adopt
cycling than other population groups. Other findings suggest that support for public transport,
a desire for regular exercise and perceptions of the environmental benefits of cycling increase the
probability of the use of cycling as a mode of transport in a low-income country. The paper also
identifies positive and negative perceptions of cycling among cyclists and non-cyclists.
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1. Introduction

Transition to cycling as a mode of transport has become an important policy goal in many countries.
The benefits of cycling include improvements in public health, reduced public expenditure, increased
local mobility, improved air quality, more efficient usage of urban spaces, and reduced greenhouse gas
emissions. Many authors have reported an increase in the use of cycling as a mode of transport in the
Global North. Caulfield [1] identified a rise in cycling in Dublin between 2006 and 2011, Martens [2]
discussed the success of bicycle promotion measures in the Netherlands, Pucher et al. [3] found that
cycling has increased in North America.

Studies have found that several factors influence bicycle uptake in high-income countries, including
attitudes [4,5], weather [6–10], social norms and identities [11–13]; individual socio-demographic
characteristics [14–16], comfort and safety [17], environmental awareness [18], air quality [19],
integration with public transport [20,21], gender [22], and purpose of cycling [23,24]. A recent
study by Iwińska et al. [25] in Warsaw found that a car-oriented culture and fear of injury were the
greatest impediments to cycling uptake. These findings give some indications how public policy
could be modified to encourage increased use of cycling as a mode of transport. However, they also
underscore the variability of cycling uptake factors around the world and fail to identify the most
effective overall policy measures [26].

Many authors have reviewed the available theoretical frameworks for cycling adoption and/or
have developed new ones [11,27]. Most of the available studies have grown out of the Theory of
Planned Behavior (TPB) proposed by Ajzen [28], which states that behavior can be predicted based
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on attitudes, perceptions, and social norms [29]. Further conceptual developments include the use of
stage-based model frameworks [30–32], which have shown that bicycle adoption is not necessarily a
simple, binary decision but rather a complex, multistep decision-making process.

Despite the wealth of cycling uptake studies from high-income countries, the scientific literature
on cycling in developing countries remains scarce. While there is a growing literature on the
topic, most studies—and, hence, policy recommendations—are still based upon work conducted in
high-income countries and very few studies on this topic have been conducted outside the Global
North [33]. As a result, little is known about how and why people in poorer countries adopt cycling.
An exception is India, where it has been found that physical fitness, social status, safety perceptions,
and societal norms determined whether cycling is adopted [34,35].

What is known from the literature is that cities in the Global South have higher average levels of
air pollution and related diseases than cities in developed countries [36]. Thus, the large-scale adoption
of cycling as a mode of transport represents an opportunity to reduce air pollution and improve public
health in lower-income countries. Policy measures to support cycling can also be more efficient in
terms of reducing greenhouse gas emissions in low-income countries than in high-income countries.
In the latter, infrastructure for private cars and public transport has already been built over many
decades, resulting in carbon lock-in through sunk capital and GHG emissions [37–39]. In the former,
much infrastructure has not yet been built and governments, therefore, face a more open policy choice
over what to build.

To maximize the potential of the transition to cycling as a mode of transport in developing
countries, it is important to understand the drivers of cycling adoption under developing-country
conditions with low income and poor public infrastructure. This knowledge can potentially contribute
to more efficient public policy and, thus, save public funds.

The main purpose of this paper is, therefore, to identify the factors that lead to the adoption of the
bicycle as a mode of transport in a low-income economy where cars have typically been prioritized
and the state is currently doing little to improve cycling infrastructure. In addition, the paper fills a
gap in the literature by investigating a case from the former Soviet Union, a part of the world that has
never been covered in the literature on cycling.

2. Materials and Methods

This study uses the conceptual framework of the Theory of Planned Behavior (TPB) [14,28] to
survey 900 cyclists and non-cyclists in the city of Bishkek. A detailed description of the study and
methods are presented in this section.

2.1. Description of the Study Area

Bishkek is the capital of Kyrgyzstan, a country located in Central Asia (Figure 1). The city
has a population of around one million, of which 46 percent are children, 43 percent working age,
and 11 percent elderly. The climatic and geographical conditions for cycling are excellent. The city’s
altitude ranges from 700 to 1100 m above sea level, but there are no steep hills. Instead, the change in
altitude from one part of the city to another is gradual. The climate is dry, with hot summers and only
small amounts of snow in the short winter. The average maximum temperature between March and
November is between 10 and 32 ◦C and it is never below 0. Wind and humidity are both moderate [40].
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Figure 1. The location of Bishkek, Kyrgyzstan. The shading indicates the mountainous topography 
south of Bishkek while the city itself is in a flat and semi-flat area. The inset shows the location of 
Kyrgyzstan within Central Asia (source: Solène Guenat). 

Growing migration from rural areas has put pressure on the infrastructure of Bishkek. The 
average income in the city in 2019 was USD 296, about twenty percent higher than the rest of the 
country. The largest employment sectors are trade and services. Bishkek was originally designed for 
use by 50,000 cars and the majority of the Kyrgyz population was employed in rural areas or small 
cities. However, due to urbanization, poor public transport and growing affluence, by 2019, there 
were around 500,000 cars registered in Bishkek, not including the cars that commute daily to the city 
from other locations. Air pollution has become a major issue and, on some days in 2019, Bishkek had 
the highest levels of air pollution in the world [41]. According to the Kyrgyz State Agency for 
Environmental Protection, 75% of the air pollution in Bishkek is due to the use of motorized transport 
[42]. Growing public concern about air pollution and its health impacts has given rise to public debate 
about ways to reduce pollution, including investment in cycling infrastructure and improved public 
transport. 

Urban mobility in Bishkek is provided primarily by public ground transport, taxis, and private 
cars. The reliance on private cars and taxis for transport is driven by poor public transport 
infrastructure and the low price of imported second-hand cars. The city’s population of one million 
is served by about one hundred regular buses, one hundred electric trolleybuses, and 2700 minibuses 
following fixed routes, called marshrutkas. The privately-owned but city-licensed marshrutkas were 
introduced in the 1990s as a solution to the urban mobility problem caused by the total collapse of 
the public transport system after the breakup of the Soviet Union. While they do supplement the 
small city-run bus and trolleybus fleet and reduce reliance upon private cars for transport, 
marshrutkas have become a major road safety concern. They are well known for their frequent 
violations of traffic rules, involvement in traffic accidents, lack of comfort, crowdedness and lack of 
hygiene. 

Growing air pollution and traffic congestion have contributed to a moderate rise in the 
popularity of cycling in Bishkek. By the late 2010s, the popularity of cycling had risen noticeably, 
with more cyclists present on the roads and a number of cycling events held (Figure 2). At present, 
Bishkek has only 11.6 km of dedicated cycling lanes (Figure 3), predominantly located in parks and/or 
on the outskirts of the city where the population is less dense and there is more space. Due to the lack 
of dedicated cycle lanes, cyclists use sidewalks and regular roads. The municipal authorities are 
currently planning to double the length of the dedicated cycling lanes to 22.2 km by 2021 and build 
other related infrastructure [43,44]. How extensive the lanes will be and how fast they will be built 
remains to be seen. 

Figure 1. The location of Bishkek, Kyrgyzstan. The shading indicates the mountainous topography
south of Bishkek while the city itself is in a flat and semi-flat area. The inset shows the location of
Kyrgyzstan within Central Asia (source: Solène Guenat).

Growing migration from rural areas has put pressure on the infrastructure of Bishkek. The average
income in the city in 2019 was USD 296, about twenty percent higher than the rest of the country.
The largest employment sectors are trade and services. Bishkek was originally designed for use by
50,000 cars and the majority of the Kyrgyz population was employed in rural areas or small cities.
However, due to urbanization, poor public transport and growing affluence, by 2019, there were
around 500,000 cars registered in Bishkek, not including the cars that commute daily to the city from
other locations. Air pollution has become a major issue and, on some days in 2019, Bishkek had
the highest levels of air pollution in the world [41]. According to the Kyrgyz State Agency for
Environmental Protection, 75% of the air pollution in Bishkek is due to the use of motorized transport [42].
Growing public concern about air pollution and its health impacts has given rise to public debate about
ways to reduce pollution, including investment in cycling infrastructure and improved public transport.

Urban mobility in Bishkek is provided primarily by public ground transport, taxis, and private cars.
The reliance on private cars and taxis for transport is driven by poor public transport infrastructure and
the low price of imported second-hand cars. The city’s population of one million is served by about
one hundred regular buses, one hundred electric trolleybuses, and 2700 minibuses following fixed
routes, called marshrutkas. The privately-owned but city-licensed marshrutkas were introduced in the
1990s as a solution to the urban mobility problem caused by the total collapse of the public transport
system after the breakup of the Soviet Union. While they do supplement the small city-run bus and
trolleybus fleet and reduce reliance upon private cars for transport, marshrutkas have become a major
road safety concern. They are well known for their frequent violations of traffic rules, involvement in
traffic accidents, lack of comfort, crowdedness and lack of hygiene.

Growing air pollution and traffic congestion have contributed to a moderate rise in the popularity
of cycling in Bishkek. By the late 2010s, the popularity of cycling had risen noticeably, with more
cyclists present on the roads and a number of cycling events held (Figure 2). At present, Bishkek
has only 11.6 km of dedicated cycling lanes (Figure 3), predominantly located in parks and/or on the
outskirts of the city where the population is less dense and there is more space. Due to the lack of
dedicated cycle lanes, cyclists use sidewalks and regular roads. The municipal authorities are currently
planning to double the length of the dedicated cycling lanes to 22.2 km by 2021 and build other related
infrastructure [43,44]. How extensive the lanes will be and how fast they will be built remains to
be seen.
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In order to determine attitudes amongst Bishkek residents towards cycling as a method of 
transport, a questionnaire was developed based on a review of the literature and consultations with 
the non-governmental organization (NGO) ‘Kyrgyz Cycling Community’. The final survey garnered 
900 responses from residents of Bishkek with an equal gender ratio. Prior to the release of the survey, 
an interview was conducted with the head of the non-governmental organization Kyrgyz Cycling 
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2.2. Survey

In order to determine attitudes amongst Bishkek residents towards cycling as a method of
transport, a questionnaire was developed based on a review of the literature and consultations with
the non-governmental organization (NGO) ‘Kyrgyz Cycling Community’. The final survey garnered
900 responses from residents of Bishkek with an equal gender ratio. Prior to the release of the
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survey, an interview was conducted with the head of the non-governmental organization Kyrgyz
Cycling Community and a focus group was held to develop the questionnaire and test the validity
of the proposed questions. For the focus group, 12 randomly selected cyclists and non-cyclists were
interviewed to identify barriers to cycling. Following these steps, the questionnaire was piloted with
10 respondents to check its quality.

The final questionnaire was deployed in the two official languages of Kyrgyzstan, Kyrgyz and
Russian, and consisted of three modules. The first module included questions about bicycle use for
cyclists and barriers for non-cyclists. The second module contained 16 statements about cycling,
car use, and public transport, which were used to assess respondent perceptions on a five-point Likert
scale. The third module gathered socio-economic background data, including income and education
level. A translated questionnaire is available in the Supplementary Materials attached to this article.

The survey was conducted by students of the American University of Central Asia upon their
completion of training by a qualified sociologist. The collected data were analyzed using STATA 14.

2.3. Explanatory Framework and Statistical Analysis

Our explanatory framework for bicycle adoption stems from the theory of planned behavior, which
has been refined by several scholars [11,28,45–47]. The general framework includes the four major
determinants of cycling adoption identified in the literature: Infrastructure, perceptions, individual
characteristics, and costs (see Figure 4).
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2.3.1. Factor Analysis of Perceptions

Factor analysis was used to identify the main drivers of the perceptions surrounding different
modes of transport: Cycling, private cars, and public transport. The factors were selected based on
eigenvalues, factor loadings, and an additional scree plot to confirm the break point [48]. Due to the
correlation between the stated questions, oblique (promax) rotation was performed [49]. After the
factor analysis, the Kaiser–Meyer–Olkin measure of sampling adequacy was applied to check the
suitability of the data for factor analysis [50]. The predicted factors were then included as explanatory
variables in the logit model to assess the probability of cycling, as discussed in the next sub-section.
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2.3.2. Logit Model

The logit model is an established method used for analysis in the transport literature, including in
cycling adoption studies [27,51]. The use of the model allows for the identification of factors that affect
the probability of respondents choosing to adopt cycling as a method of transport. The logit model is a
statistical model resulting in a binary outcome that uses a logistic function to calculate the probability
of the event cycling uptake πi. The formula is as follows

logit (πi) = log
πi

1− πi
(1)

The explanatory variables used in the formula were chosen based on a review of the literature and
include socio-economic characteristics such as age, income, level of education, gender, car ownership,
health, and housing type (which is important for bicycle storage purposes). The study also
included questions that measured perceptions of safety, air pollution, and the quality of the
available infrastructure.

3. Descriptive Statistics

3.1. Comparison of Cyclists and Non-Cyclists

Out of the 900 questionnaires collected, 60 were excluded due to incompleteness. Among the
remaining sample of 840 respondents, 440 identified themselves as cyclists, while 400 stated that they
did not cycle at all.

The mean age of respondents was 27.37 years (see Table 1). The data indicate that the cyclists
were, on average, three years younger than the non-cyclists, that more males cycled than females,
that cyclists exercised more regularly than non-cyclists, and that all these differences were statistically
significant based on the p-values of the t-tests of means differentiated by cyclists and non-cyclists using
a 95 percent confidence interval. The results showed no statistically significant difference between
cyclists and non-cyclists in terms of income, education, or body mass index (BMI), an indicator of
physical fitness based upon the calculation of a person’s weight divided by squared height.

Table 1. Characteristics of respondents.

Variable Total Non-Cyclist Cyclists p Value

Mean age, years (SD) 27.37 (11.2) 29.36 (13.1) 26.57 (8.7) p < 0.001
Female, n (%) 422 (50%) 246 (61%) 176 (39%) p < 0.001

Years living in city, n (SD) 21.5 (11.1) 21.9 (12.7) 21.2 (9.5) p = 0.332
University education, n (%) 675 (80%) 313 (78%) 362 (82%) p = 0.143

Mean income, USD (SD) 413.3 (295.9) 393.4 (256.1) 431.1 (326.9) p = 0.142
Exercise regularly (1—strongly
disagree to 5—strongly agree),

mean (SD)
3.4 (1.3) 2.9 (1.26) 3.7 (1.2) p < 0.001

BMI, mean (SD) 22.3 (4) 22.3 (4.1) 22.3 (3.9) p = 0.536
Underweight, n (%) 137 (16%) 69 (17%) 68 (15%) p = 0.457

Normal weight, n (%) 488 (58%) 226 (56%) 262 (59%) p = 0.284
Overweight, n (%) 205 (24 %) 103 (26%) 102 (12 %) p = 0.557

3.2. Cyclists

Among the 440 (52 %) cyclists included in the survey, 106 (24%) used their bicycle as a means of
transport, while 290 (66%) used it only for leisure. The mean cycling experience was 8.3 years and the
number of years varied between a minimum of one and a maximum of forty years. The mean price of
a bicycle was 380 USD, with a mean annual maintenance cost of USD 31 USD if the bicycle was owned
(see Table 2).
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Table 2. Costs of cycling.

Variable Mean SD Min Max

Price of bicycle (in USD) 380 307 43 2957
Annual maintenance cost (only bicycle owners) 31 46 0 286

Years of cycling 8.39 6.36 1 40

Most of the cyclists (313, or 71%) owned their bicycles, while the rest either rented them (65, or 15%)
or used those of friends or relatives (62, or 14%) (see Table 3).

Table 3. Bicycle ownership.

Number of Observations Percent

Own 313 71.14
Rent 65 14.77

Borrow 62 14.09

On the questions assessing reasons for cycling, the highest mean score on the five-point Likert
scale was that for the health benefit, with a mean score of 4.4 and standard deviation (SD) of 1.03
(See Figure 5 and Table 4). Other reasons scored lower, with the poor state of public transport achieving
a mean score of 3.32 (SD 1.45), having friends who cycle 3.06 (SD 1.56), low cost at 3.02 (SD 1.49),
having family members who cycle 2.59 (SD 1.51), and no car 2.37 (SD 1.49).
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Table 4. Reasons for cycling.

Variable Observations Mean SD

Good for health 440 4.40 1.03
Public transport is poor 440 3.32 1.45

It is economical 440 3.02 1.49
Many of my friends cycle 440 3.06 1.56

Many of my family members cycle 440 2.59 1.51
I do not have a car 440 2.37 1.49

3.3. Obstacles to Cycling

The main obstacles to cycling identified by the cyclists were the marshrutkas, with a mean score of
4.46 (SD 0.9), private cars, with a mean of 4.17 (SD 0.93), absence of bicycle lanes, with a mean score of
3.85 (SD 1.25), and a lack of bicycle parking, at 3.62 (SD 1.39). The smallest obstacles were air pollution,
with a mean of 3.15 (SD 1.37), and pedestrians, at 2.99 (SD 1.36) (see Figure 6 and Table 5).
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Table 5. Obstacles to cycling (1—totally disagree, 5—totally agree).

Variable Observations Mean SD

Threat to road safety from the large number of marshrutkas 440 4.46 0.90
Threat to road safety from the larger number of private cars 440 4.17 0.93

Absence of bicycle lanes 440 3.85 1.25
Lack of bicycle parking facilities 440 3.62 1.39

Polluted air 440 3.15 1.37
Pedestrians 440 2.99 1.36

3.4. Challenges for Non-Cyclists

Amongst non-cyclists, danger from marshrutkas and private cars were identified as the most
significant barriers, with scores of 4.11 (SD 1.12) and 3.87 (SD 1.16), respectively (See Figure 7 and
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Table 6). The lack of cycle lanes was also identified as an issue, with a mean score of 3.62 (SD 1.27), as
was the lack of parking, with a mean score of 3.34 (SD 1.39). The other barriers had lower scores.Sustainability 2020, 12, x FOR PEER REVIEW 9 of 15 
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Table 6. Barriers for non-cyclists (1—totally disagree, 5—totally agree).

Variable Observations Mean SD

Marshrutkas 400 4.11 1.12
Private cars 400 3.87 1.16

Absence of bicycle lanes 400 3.62 1.27
Lack of bicycle parking facilities 400 3.34 1.39

Pedestrians 400 2.90 1.16
No storage facilities 400 2.85 1.50

Polluted air 400 2.76 1.27
Not interested 400 2.52 1.33

Do not have enough skills 400 2.47 1.46
Do not have money 400 2.42 1.30
Do not like cycling 400 2.35 1.30

Too old 400 2.00 1.28
What other people will say 400 1.84 1.11

4. Results

4.1. Factor Analysis

The factor analysis showed that three factors had the highest factor loadings in terms of the
choice to cycle or not. The three factors were (1) ‘cycling is environmentally friendly’, (2) ‘public
transport is safe’, and (3) ‘driving a car is comfortable’. The Kaiser–Meyer–Olkin measure of sampling
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adequacy was 0.8, suggesting that the data were well-suited for factor analysis. Factor loadings are
listed in Table 7.

Table 7. Factor loadings (pattern matrix) and unique variances.

Variable. Factor1 Factor2 Factor3 Factor4 Factor5 Factor6 Factor7 Uniqueness

Driving is comfortable −0.15 −0.06 0.44 −0.10 −0.12 −0.04 0.08 0.75
Driving is fun −0.04 −0.11 0.44 −0.03 −0.22 −0.06 0.00 0.74

Driving is healthy 0.41 −0.20 0.33 0.19 0.06 0.07 0.02 0.64
Driving is safe 0.35 −0.14 0.23 0.00 0.28 −0.03 0.06 0.72

Driving is environmentally friendly 0.52 −0.15 0.17 0.29 0.03 0.01 −0.07 0.59
Cycling is comfortable −0.31 0.40 −0.07 0.24 0.01 −0.06 0.08 0.68

Cycling is fun −0.41 0.41 0.09 0.19 −0.01 −0.07 0.01 0.61
Cycling healthy −0.53 0.33 0.23 −0.05 0.06 0.05 −0.07 0.54
Cycling is safe −0.03 0.23 −0.04 0.30 −0.11 0.10 0.01 0.83

Cycling is environmentally friendly −0.48 0.25 0.29 −0.07 0.10 0.05 −0.08 0.60
Public transport is comfortable 0.50 0.30 0.02 −0.08 −0.01 −0.02 −0.09 0.65

Public transport is fun 0.50 0.34 0.03 −0.14 −0.08 0.12 0.01 0.60
Public transport is healthy 0.61 0.28 0.03 −0.05 −0.10 0.07 0.05 0.53

Public transport is safe 0.42 0.41 −0.02 −0.10 0.01 −0.07 0.06 0.63
Public transport is environmentally friendly 0.55 0.30 0.07 0.02 0.09 −0.13 −0.05 0.58

The air in Bishkek is polluted due to cars −0.20 0.19 0.08 −0.08 0.19 0.09 0.08 0.86

4.2. Logit Model

The results of the logit model show that the highest statistically significant positive coefficients
are factor 1 ‘cycling is good for the environment’, regular exercise (does not include cycling), factor 2
‘public transport is safe’, and number of years living in Bishkek (Table 8). Accordingly, we conclude
that these variables increase the likelihood of cycling uptake. The statistically negative coefficients, i.e.,
variables that decrease the likelihood of cycling, include female gender, being a student, being a civil
servant, age, living in a block of flats, and car ownership. Income, marital status, and education level
were not statistically significant. The McFadden R2 result was satisfactory high at 0.201.

Table 8. Results of the logit model for cycling.

Variables Coefficient SD

Age −0.066 *** 0.014
Years living in this city 0.036 *** 0.011

Married 0.042 0.212
Living in block of flats −0.592 *** 0.171

Occupation:
non-governmental sector 0.018 0.297

civil servant −0.673 ** 0.316
student −0.738 *** 0.244
retired 0.481 0.716

unemployed −0.538 0.374
Car ownership in the household −0.347 * 0.188

Income −1.192 5.132
Female −0.956 *** 0.166

Cycling is environmentally friendlyFactor 2 0.849 *** 0.151
Driving a car is comfortableFactor 3

−0.102 0.150
Public transport is safeFactor 0.203 * 0.115

Exercise regularly 0.440 *** 0.064
Education level −1.681 1.180

Constant 0.951 0.457

* p < 0.10, ** p < 0.05, *** p < 0.001. n = 840. Pseudo R2 = 0.201.

5. Discussion and Conclusions

Research on cycling adoption in low-income countries is still in its early stages. This study aimed
to identify the main drivers of cycling adoption in the context of a developing country with limited
cycling infrastructure. The novelty of this paper is that it is the first one on cycling adoption in the
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former Soviet Union. In addition, the scientific contribution of the study is that it adds to the scarce
literature on cycling incentives and challenges in developing countries.

Through a review of the literature, the main factors to study were identified and the theoretical
framework was established. The review also revealed limited literature on cycling uptake in developing
countries, hence, this study has described the urban context and current challenges in some detail.
To meet the objective of the study, survey data and statistical modeling were used to identify major
obstacles to cycling. A comparison of socioeconomic characteristics between cyclists and non-cyclists
showed that cyclists tend to be younger and exercise more. However, there were no statistical
differences in terms of income and education. This finding has important implications for public policy
as it shows that there is a large number of potential cyclists in countries with low-income economies
and young populations, two characteristics of many developing countries.

The results showed that a preference for public transport, perceptions of the environmental benefits
of cycling, number of years living in the city, and regular exercise habits increased the probability of
cycling uptake. Factors that decreased the probability of cycling uptake included being female, being a
student, being a civil servant, living in a block of flats, and age.

Many of these findings are in line with the existing literature, which shows that public transport
and cycling should be viewed as complementary transport modes [20,21,52]. However, the findings of
this article diverge in that the cyclists stated that poor public transport was one of the main reasons
to cycle. This contrasts with findings in Western Europe where cycling and public transport were
competing [53]. In the case of low-income countries, such as Kyrgyzstan, cyclists appear to support the
further development of the public transport system. However, in the case of Kyrgyzstan, one type of
public transport—marshrutkas—is seen as a safety threat both by cyclists and non-cyclists. This suggests
that transport policy should consider a revision of the safety aspects of the public transport system
in Bishkek.

The results of this study are also consistent with studies that underline environmental concerns as
an important factor in the adoption of cycling [18,54], those that identify the importance of gender [22],
and those that find that car owners are less likely to cycle [55]. This is important because of the
rapidly growing air pollution from cars in developing countries. The role of gender probably could be
attributed to the larger societal issues of culture and/or safety because the country still has considerable
gender inequality and female safety issues.

Contrary to the results of studies in high-income countries, this study found that students in
Bishkek are less likely to cycle. This is probably due to a combination of social norms [12] and the lack
of cycling infrastructure. Indeed, non-cyclists reported that the absence of cycle lanes was among their
top three barriers to cycling adoption. Compared to many high-income countries where universities
are built as dedicated campus areas with all related infrastructure, often on the outskirts of town,
Kyrgyz universities are located in the most densely populated areas, i.e., the city center or a business
district. Good urban planning for universities could increase the cycling uptake.

Knowledge about more sustainable transport modes in developing countries is important because
of the growing negative health impacts of increased pollution and CO2 emissions. In developing
countries, the marginal returns on investment in public transport might be higher if the significant
health and environmental aspects are considered. Developing countries also have the opportunity to
avoid carbon lock-in to a greater extent than developed countries that have already built extensive
transport infrastructure. Moreover, the household savings generated by the adoption of cycling could
be invested in education or other productive household assets. These are interesting avenues for
further research.

Despite growing evidence of the public benefits of cycling, there are few studies from the
developing countries which suffer the most from urban air pollution and lack of technology and funds
to implement a low- or zero-emission public transport system. Therefore, above all, more research is
needed on cycling in low-income countries.
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The limitation of this study is that the survey sample may not be fully representative of all cyclists
in Bishkek. Unfortunately, no data exist on the total number of cyclists in Bishkek, making it difficult
to assess the representativeness of the sample. However, the quality of the survey data was ensured to
the greatest extent possible by using a focus group, personal communication with the Kyrgyz Cycling
Community NGO and the piloting of the questionnaire.

Supplementary Materials: The following are available online at http://www.mdpi.com/2071-1050/12/18/7775/s1,
Questionnaire S1: Survey questionnaire.
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