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Active modes of transport i.e. cycling andwalking leave positive and progressive impacts on health, environment, and
society. Despite these positive impacts, the developing, aswell asmany developed economies of theworld, sees limited
use of active modes of transport. The limited use can be attributed to active transport, being influenced by various so-
cial, cultural, and behavioral traits. Through this research, the influence of various social, cultural, behavioral traits on
cycling and walking is to be studied. The paper utilizes Decision-Making Trial and Evaluation Laboratory (DEMATEL)
for exploring the link between social, behavioral, cultural traits, and active transport in Pakistan. Findings of the re-
search suggest that from considered social parameters, cycling and walking's image as a socially responsible invest-
ment and their role in health and safety influence the use of active transport. Exploiting these two social
parameters, the use of cycling andwalking can be increased. In addition, from amongst the behavioral parameters con-
sidered, economic trends and pace of life have the greatest influence on the adoption of active transport as the main
mode of transport. Similarly, from considered cultural parameters, the distribution of masses in rural and urban
areas, laws and policies, and spending trends motivate the most in shifting towards active modes of transport.

1. Introduction

Modern times of today have offered people various transportation alter-
natives such as cars, trucks, buses, Light Commercial Vehicles (LCV), vans,
jeeps, tractors, and motorcycles. In many developed as well as emerging
economies, other sustainable means of transport such as public transport,
cycling and walking are also used. From July 2008 to June 2018, in Paki-
stan, the number of passenger cars has increased at a smaller rate, whereas
the use of 2 and 3 wheelers has shown a significant rise as shown in figure
given below.

Increased use of cycling and walking is favored due to various options,
such as the provision of incentives to cyclists and the commitment of insti-
tutes and workplaces towards active transport. Moreover, the development
of quality bicycling infrastructure, different educational initiatives and re-
sources, bike-sharing schemes, secure bicycle storage areas, and theft pre-
vention systems also promote their use (Wilson et al., 2018). Despite
these promotional activities and campaigns, the modern world of today
sees a comparatively fewer number of people cycling and walking, as
seen from the stats shown in Fig. 1. Reduced use of cycling and walking

can be attributed to the fact that it is governed by various behavioral, cul-
tural, and social parameters, as evident from various researches conducted.

According to research conducted in 2014, 14 various variables were
studied, using exploratory and confirmatory factor analyses, to develop a
successful bicycle policy. The findings of this research suggested that fac-
tors such as convenience, danger, vandalism, and facilities need to be con-
sidered in promoting the use of active transport (Fernández-Heredia et al.,
2014). Similarly, another research was conducted taking the viewpoint of
Zhenjiang city. This research relied on 2660 data samples and utilized a hy-
brid choice model comprising of the integrated discrete choice model and
the structural equation model. Through this research, it was demonstrated
that various social factors help in developing a positive attitude towards cy-
cling and walking and should be considered for developing a feasible trans-
port policy (Ding et al., 2017). Moreover, another research performed a
systematic review of 24 studies and highlighted the impact of social and
psychological factors on cycling and walking as the mainmode of transpor-
tation (Willis et al., 2015).

In modern times of today, issues such as global warming, increased de-
forestation, alarming levels of pollution (air, water, and noise), excessive
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traffic accidents, and deteriorating health conditions of people demand the
use of active transport. To promote the use of active modes of transporta-
tion, it is necessary to study the influence of different social, behavioral,
and cultural parameters on cycling and walking. This research considers
this interrelation and aims to achieve two main objectives. Firstly, through
this research, we aim to determine which of the three (social, cultural, and
behavioral) parameters have the highest influence on activemodes of trans-
port. Secondly, using thefindings of this research, wewant to develop a pol-
icy that can allow the adoption of cycling and walking as the main mode of
transport.

The research paper is divided into various sections. Thefirst section pro-
vides a basic introduction to social, behavioral, cultural factors and high-
lights the objectives to be achieved through this research. The second
section presents a detailed literature review. This section is divided into
two main parts; topic-based literature and methodology-based literature.
The topic-based literature utilizes the research conducted by various re-
searchers and describes the influence of social, behavioral, and cultural pa-
rameters on active transport. The methodology-based literature highlights
the methodology used and also shows its applications through past re-
search. Then the methodology to be used i.e. DEMATEL is described. In
the next section, the process of data collection is explained. Then, the
data analysis section is presented along with the findings. Finally, yet im-
portantly, discussions regarding the final results are presented and the
paper is concluded with policy recommendations.

2. Literature review

Numerous researchers, through their research, have shed light on the
interrelation between various social, behavioral, cultural factors and active
modes of transport. It is highly important to understand this interrelation
and use it to develop a feasible transportation policy. This is mainly because
a combination of social, behavioral, and cultural factors is what drives the
decision-making framework of humans. For instance, the development of
proper transport infrastructure cannot guarantee the adoption of cycling
and walking as the main mode of transport but a change in lifestyles or
people's mindset can assure that.

According to a research conducted in 2018, the use of cycling and walk-
ing in the residential neighborhood is mostly influenced by the behavior of
individuals and their personality characteristics (Haron et al., 2018). In
2018, research was conducted to show the influence of different social pa-
rameters on the preference for active transport. This research comprised of
a data sample of 882 adolescents, who were subjected to different physical
and social environments. Findings of the result suggested that with a
change in social factors, preference towards the use of active transport var-
ied (Verhoeven et al., 2018). Similarly, another group of researchers took a
data sample of 40 older adults in Flanders, Belgium, and showed various
environmental factors that have a positive influence on cycling and walk-
ing. According to the findings of this research, factors such as traffic safety,
road design, and maintenance, connectivity and aesthetics play the most
important role in preferring cycling andwalking (Cauwenberg et al., 2018).

Research published in 2018, took a data sample of 1289 parents and ex-
amined the relation between micro-scale environmental factors and
children's cycling. The outcomes of this research showed that improvement
in factors such as traffic speed and density, roadmaintenance and evenness,
and speed bump, can increase the use of active transport (Ghekiere et al.,
2018). Another research, conducted in 2018, developed a case study of
Downtown University in Toronto, Canada. The findings of this research
suggest that provision of proper bicycle infrastructure; neighborhood envi-
ronment and sociodemographic factors play a positive role in increasing the
use of cycling and walking (Nahal and Mitra, 2018). Similarly, another re-
search emphasized the importance of the physical design of cycling lanes on
cycling experience. Through 11 interviews of practitioners from the United
Kingdom, Denmark, Germany, Netherlands, and Belgium, it was demon-
strated that designing cycling lanes according to the needs of cyclists can in-
crease the adoption of active transport (Liu et al., 2019).

To promote the use of cycling and walking, a group of researchers con-
ducted multivariate logistic regression on a data sample of 1544 employees
working in theNetherlands. Through this research, it was shown that differ-
ent individual, employment-related and psychosocial factors influenced the
use of cycling andwalking (Adams et al., 2017). Similarly, another research
conducted in 2016, highlighted the influence of environmental characteris-
tics such as population density, land use mix, and connectivity on cycling
and walking (Saelens et al., 2016). Recently, another research expressed

Fig. 1. Number of passenger cars and 2/3 wheelers in Pakistan from July 2008 to June 2018. https://www.statista.com/statistics/951425/pakistan-sales-volume-o1f-
passenger-cars/. https://www.statista.com/statistics/950212/pakistan-production-volume-of-motorbikes/.
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the influence of travel time, convenience, and avoidance of passive trans-
port on cyclists and pedestrians. Through a data sample of 337 travelers
in a university campus, crowding and pedestrians' inattention turned out
to be contributing factors (Gkekas et al., 2020).

In 2016, research was conducted to demonstrate that the influence of
social, cultural, and behavioral parameters is greater than built-in environ-
mental features. This research took the viewpoint of a university campus in
a metropolitan area of Montreal, Canada. Findings of research showed that
socio-demographic factors, trip characteristics, effort, and lack of safety act
as the most important influencers towards cycling and walking (Manaugh
et al., 2016). Similarly, another group of researchers from Bangalore,
India demonstrated that social expectations, convenience, and change in at-
titudes towards active modes of transport help people shift towards them
more easily (Verma et al., 2016).

A research considered the influence of psychosocial and environ-
mental factors on active and passive transport. Through the use of
zero-inflated negative binomial regression models, it was demonstrated
that social customs, structure, and social support were the most influen-
tial in promoting active transport (Verhoeven et al., 2016). Moreover, in
another research conducted, through an ecological model, it was shown
that the parameters such as safety, convenience, and attractiveness
motivate people towards the use of active transport (Heesch and
Sahlqvist, 2013).

The decision to adopt passive or active modes of transportation is influ-
enced by gender disparity aswell. To show the influence of gender disparity
on cycling and walking, research has been conducted by taking a data sam-
ple of 1862 cyclists from Queensland, Australia. This research employed a
collaborative approach of multivariable linear, logistic, and ordinal regres-
sion models to show the relationship between gender and cycling motiva-
tors and constraints. The findings of this research suggested that men
rather than women were more likely to use cycling and walking as the
main mode of transport. Moreover, this research also showed that for
both genders, personal factors acted as motivators whereas perceived envi-
ronmental factors acted as constraints towards cycling andwalking (Heesch
et al., 2012).

Another group of researchers took a data sample of 1197 school stu-
dents and showed the association between individual, social, environmen-
tal parameters, and their influence on cycling to school. Outcomes of this
research demonstrated that the location of the school, traffic network in
the school's locality, and street network are the main influencing forces to-
wards cycling andwalking (Trapp et al., 2011).Moreover, another research
employed 70 participants and showed that positive image of cycling and
walking act as a facilitator towards the use of active transport (Daley and
Rissel, 2011). Another research was conducted by taking a data sample of
2064 students from Norfolk, UK. This research showed that parents' atti-
tudes, safety concerns, and social support have a positive influence on the
use of active transport (Panter et al., 2010).

Based on a detailed critical and descriptive literature review, the factors
influencing active transport have been divided into 3main dimensions. The
chosen dimensions include social, behavioral, and cultural factors motivat-
ing or discouraging the use of active transport (Tables 1–3).

To evaluate the influence of different social, behavioral, and cultural pa-
rameters on cycling and walking, this research employs Multi-criteria Deci-
sion Analysis (MCDA) technique. MCDA techniques are preferred over
other decision-making algorithms as they consider the interrelation be-
tween various criteria and give the best alternative. For this research,
DEMATEL from amongst MCDA techniques has been used.

3. Methodology

To analyze the influence of social, behavioral, and cultural parameters
on cycling and walking, this research uses DEMATEL. The DEMATEL ap-
proach was firstly proposed by the Battelle Memorial Institute of Geneva
in its Science and Human Affairs Program (Gabus and Fontela, 1972).

DEMATEL considers the interrelation between various factors by cate-
gorizing them into cause-and-effect groups (Lin, 2013). By dividing the
complex and intertwined problems into cause-and-effect groups, DEMATEL
makes it possible to realize the causal relation between sub-criteria
(Falatoonitoosi et al., 2014). Through a clear representation of direct or in-
direct relations amongst various factors, the quality of interrelations
amongst the group is promoted (Shahraki and Paghaleh, 2011). It allows
evaluating the interrelations amongst the group to find critical factors
through a visual structural model or digraph plot (Si et al., 2018). Different
social, behavioral, and cultural parameters are the causes which motivate
or discourage the effect of cycling and walking. This link makes it a
cause-and-effect relation and justifies the use of DEMATEL.

However, it is to be kept inmind that DEMATEL despitemultiple advan-
tages offers some limitations as well. In contrast with other MCDA tech-
niques, it determines the ranking of alternatives based on their
interrelationship without taking the criteria in the account. Moreover, in
summing the personal judgments of experts in group assessments, the rela-
tive weights of experts are not taken into consideration in DEMATEL (Si et
al., 2018). The DEMATEL technique can be implemented by following the
steps given below (Tzeng and Huang, 2011).

Table 1
Social parameters and their description.

Social parameters Description

Acceptability Potential of active transport to be accepted as a viable means
of transportation.

General welfare The tendency of cycling and walking to act as a source of
welfare, greater good, and well-being for mankind,
environment, and society

Socially responsible
investment

Role of the active transport to have positive impacts on health,
environment, economy, society, and quality of life.

Health and safety The propensity of active means of transport to decrease the
prevalence of various diseases and reduce the risk of traffic
accidents.

Lifestyles The rate at which the lifestyle of an individual allows for the
active means of transport to be accepted.

Table 2
Behavioral parameters and their description.

Behavioral parameters Description

People's mindset An individual's philosophy towards life, formulating a
major portion of his/her behavior and decision-making.

Pace of life The pace at which an individual wants to live his/her life
(old-school versus modern-day fast-paced).

Economic trends Trends which define the economy of a nation and shape
the economic, social, cultural, and transportation aspects
of a nation.

A consistent approach
towards life

The decision of people to stick to something they can
utilize for a longer duration of time or trying new
alternatives.

Attitude towards active
modes of transport

Optimistic or pessimistic towards active modes of
transport, driven by recent sustainability movement.

Table 3
Cultural parameters and their description.

Cultural parameters Description

Gender disparity Acknowledging that genders are not equal, which affects one's
life decisions.

Laws and policies The rate at which legislation and policy-making have been
done to motivate or discourage the use of active transport.

Spending trends Patterns, which shape the budget of an individual's budget.
Values and attitudes Broader and preferable set-of-actions, which can formulate

personality and help in decision-making.
Rural versus urban
distribution

The percentage at which the population is divided into
different areas, defining the transportation and cultural trends.
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3.1. Steps in DEMATEL

3.1.1. Step 1
In this step, an initial relationmatrix is developed. To formulate thisma-

trix, we use a scale of 0, 1, 2, and 3, signifying no influence, low influence,
medium influence, and high influence respectively. To form thismatrix, we
rely on the data collected from experts in the form of matrices. Through
these matrices, the relative effect of factor i on factor j is recorded. Using
the collected data, an average matrix is calculated. Notation xij represents
how much factor i affects factor j. The diagonal elements of the matrix (i
= j) do not influence each other, hence represented by “0”. An “n x n”ma-
trix is constructed for each participant, represented as xk= xij where k rep-
resents the total number of participants 1 ≤ k ≤ n and “n” represents the
total number of participants. The average matrix is calculated as shown in
Eq. (1).

Average matrix að Þ ¼ 1
n
∑n
kx

k
ij ð1Þ

3.1.2. Step 2
In this step,we calculate the normalized initialmatrix. It is calculated by

normalizing the average matrix. Normalized initial matrix (N) is calculated
as follows:

N ¼ s $ average matrixð Þ ð2Þ

where,

s ¼ 1
max1≤ i≤n∑n

j¼1aij

" #
ð3Þ

3.1.3. Step 3
After the normalized initial matrix is calculated, the next step is to cal-

culate the total influence matrix (T). It is calculated using the following for-
mula:

T ¼ N $ I−Nð Þ−1 ð4Þ

In the formula represented above, I represent an identitymatrix andN is
the normalized initial matrix. After calculating the total influence matrix,
calculate the sum of each row and column. Ri represents the sum of rows
while Ci represents the sum of columns. Determine (Ri + Ci) and (Ri-Ci)
after calculating the sum and difference of rows and columns respectively.
(Ri + Ci) is also known as “Prominence” whereas (Ri-Ci) is also known as
“Relation” (Falatoonitoosi et al., 2013). (Ri + Ci) value denotes the impor-
tance of factor i, where larger values denote greater importance and vice
versa. (Ri-Ci) denotes the net effect of factor i on other factors. A positive
value indicates that factor i is a net cause influencing other factors. A nega-
tive value signifies i as a net receiver or net effect as it is influenced by other
factors (Yang et al., 2013).

3.1.4. Step 4
Calculate a threshold value from the matrix “T”. The threshold value

helps to filter out the factors with negligible effects. The threshold value
is calculated by computing the average of all elements inmatrix T. After cal-
culating the threshold values, we develop digraphs by plotting (ri + ci) vs
(ri-ci).

4. Data collection

To collect and analyze data, this research paper relies on a quantitative ap-
proach. The quantitative approach is preferred over qualitative as it allows
the use of mathematical models and also avoids the risk of manipulated
and directed outcomes. For quantitative research, a survey questionnaire

was developed. The questionnaire comprised of three 5 × 5 matrices, one
for each, social, cultural, and behavioral traits. The questions inquired
about the status of the influential relationship between different social, be-
havioral, cultural factors, and cycling and walking. To show this relation, re-
spondents were given the option to select from a range of 0–3,where 0meant
no influence, 1 showed less influence, 2 representedmedium influence and 3
showed the highest influence.

To guarantee data accuracy and mitigate human-error, the question-
naire was supported through data validation. Distribution of the question-
naire amongst a stratified data sample of 40 psychology professionals,
academics, and researchers, helped improve the quality of normally-distrib-
uted data. To ensure that DEMATEL is valid, the sum of the column values
of the normalized initial direct-relation matrix is to be determined. If the
sum is less than one (as in our case), DEMATEL is found valid and vice
versa. For ensuring the reliability of results, we check the D∞ matrix,
which should be null. If we get a non-null matrix, the T-matrix cannot be
obtained because of non-convergence. In that case, the DEMATEL is infea-
sible and produces unreliable results. In our case, the D matrix for each fac-
tor converges, giving reliable results (Ranjan et al., 2016).

5. Results

The adoption of active transport has positive impacts on health, envi-
ronment, society, and quality of life (Nawaz and Ali, 2019). Despite these
positive impacts, emerging economies like Pakistan see their limited use.
This limited use is due to various social, behavioral, and cultural factors.
This research, employing DEMATEL, shows us the social, behavioral, and
cultural factors which provide the maximum support in our shift towards
active modes of transport. Firstly, the average matrices for social, behav-
ioral, and cultural parameters are formulated. After the determination of
the normalized relation matrix, we determine the total influence matrix
(T) for social, behavioral, and cultural parameters. After that, we determine
the Prominence and Relation value for each of social, behavioral, and cul-
tural as shown in Tables 4–6.

6. Discussions

6.1. Social parameters

The social parameters ranked the most influential in shifting towards
active transport include the status of cycling and walking as a socially re-
sponsible investment and the role, it plays in promoting health and safety.
Based on the values of Relation, these two parameters are the causes of the
shift towards active transport. On the other hand, parameters such as ac-
ceptability, general welfare, and lifestyle are the effects of these variables.
Since these 3 social parameters are the effect variables and do not have a
direct influence over one another, they are invalid as influencers.

Cycling andwalking's status as a socially responsible investment has the
greatest role in the adoption of active transport. The switch from passive to
active modes of transport helps in decreasing the level of greenhouse gas
(GHG) emissions. With a decrease in GHG emissions, the level of smog
and acid rain is reduced. Moreover, adapting active transport, leads to
lowered issues of deforestation and loss of habitat, saving numerous species
from the brink of extinction. Furthermore, with the adoption of cycling and
walking as the main mode of transport, the hazardous levels of air, water,
and noise pollution can be decreased. The drastic reduction in various

Table 4
Ri + Ci and Ri-Ci of social parameters.

Ri + Ci (prominence) Ri-Ci (relation) Ranking

Acceptability 5.169 −1.474 –
General welfare 4.322 −0.339 –
Socially responsible investment 4.974 1.098 1st
Health and safety 4.367 1.032 2nd
Lifestyles 5.144 −0.318 –
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environmental parameters makes cycling and walking a socially responsi-
ble investment and influence people towards its use.

Health and safety offered by active transport is ranked the second most
influencing force towards the use of cycling andwalking. The use of cycling
and walking helps in bringing physical activity and exercise in our daily
routine. The inclusion of exercise in our daily life helps decrease the preva-
lence of various physical and psychological diseases, saving people from
premature mortality. Moreover, the use of active transport also helps in de-
creasing the symptoms and severity of various diseases, leading to a health-
ier lifestyle. Furthermore, the use of cycling and walking decreases the
number of automobiles on the road, providesmuch safety to cyclists and pe-
destrians by reducing the number of traffic accidents, increasing the proba-
bility of use of cycling and walking.

Acceptability, in this case, is not influencing the use of cycling andwalk-
ing. Rather, it is been affected by the concept of cycling and walking. This
increased acceptability can be attributed to the positive image of cycling
andwalking, as a socially responsible investment and its staggering impacts
on health. With an increase in cycling and walking, people will be able to
see beyond the false perceptions affiliated with cycling and walking. The
misconceptions related to active transport such as bicycle theft, cyclists
being a safety concern for pedestrians, excessive breathing in polluted air
due to cycling, impracticality of cycling in metropolitan cities, unsafe cy-
cling infrastructure, etc. can be cleared. This will clear the way for cycling
and walking as an acceptable form of transportation and increase its
chances for acceptability and adoption.

General welfare is also seen to play no role in influencing cycling and
walking. Rather it is being influenced by two causal variables. Other than
cycling and walking's positive impact on the health, environment, econ-
omy, and society of Pakistan, improvement in the quality of life is also ob-
served. This quality in life can be attributed to factors such as a reduction in
traffic congestion, decrement in the stress of meeting deadlines, obstacle-
free provision of services, decreased environmental noise, and increased
cognitive development of children. To sum up, the increase in the general
welfare of the population plays a role as an effect rather than a cause for
the adoption of cycling and walking.

Lifestyle choices have shown causal influential link on the adoption of
active modes of transport, based on the 2 effectual variables. The leading
role of active transport in increasing physical activity, and maintaining a
healthy Body Mass Index (BMI) pushes people towards a healthier lifestyle.
Moreover, the increased use of active transport influences the lifestyle pos-
itively through economic incentives obtained from cycling and walking.
The money saved, through active transport, can be used in providing a bal-
anced and organic diet and maintaining an efficient sleep cycle, improving
the lifestyle of people. In summary, the lifestyle choices taken by the people
appear to be a means to an end for active transportation.

6.2. Behavioral parameters

The behavioral parameters ranked and highlighted the most influential
in shifting to active modes of transport include the economic trends persis-
tent in Pakistan and the pace at which Pakistanis tend to live their life.
Based on the values of Relation, these two parameters cause the adoption
of cycling and walking. On the other hand, parameters such as people's
mindset, approach towards life, and attitude towards active transport are
the effects, caused by these variables. These 3 behavioral parameters,
don't tend to influence one another, hence deemed invalid influencers.

Economic trends have been ranked as the most influential behavioral
parameter on the use of active transport. Pakistan's economic trends are al-
waysfluctuating and it is estimated that within the next 10 years, Pakistan's
economywill collapse (Hoti, 2017). This situation can be contributed to the
fact that no foreign investment has entered Pakistan for many years. More-
over, Pakistan's exports have also seen a drastic drop in the last few years.
Keeping in view these economic trends, people of Pakistan tend to cut
their expenses in each field of life including transportation. One of the
best ways to cope up with these decreasing economic trends is the use of
cheap and low maintenance transportation alternatives such as cycling
and walking. The use of active transport can help people fight these con-
trasting economic trends and save valuable money in these harsh times.

The pace of life plays the second most influential role in driving people
towards the use of cycling and walking. The pace of life defines various im-
portant characteristics of an individual's life such as lifestyle, mindset, ap-
proach towards life, and decision-making prowess. The pace of life can be
old-school or modern-day fast-paced, depending on individual preference,
socioeconomic conditions, subjective well-being, and individualism vs. col-
lectivism (Levine and Norenzayan, 1999). The majority of the urban popu-
lation of Pakistan is suffering from a fast pace of life due to increased
competition and pressure to meet the needs of the family (Qidwai et al.,
2016). With a faster pace of life, people are inclined towards options that
can save them time. This includes, but is not limited to, switching from
freshly cooked food to fast or frozen food, using online shopping stores in-
stead of brick-and-mortar shops, and shifting from slower means of trans-
port to faster ones. With an increased pace of life, people are inclined
towards the use of passivemodes of transport due to their speediness. How-
ever, the increased number of automobiles of the road increases the com-
mute times which can be decreased through the use and adoption of
active transport.

People's mindset has been found to be influenced by economic trends
and pace of life. With the shift in economic trends, people tend to distin-
guish between their wants and needs. The fulfillment of needs is done fol-
lowing the Maslow Hierarchy of Needs, thus creating a systematic set of
priorities in the individual's mind. Subconsciously, through the prioritiza-
tion of their needs versus their wants, individuals are defining the pace of
their life. The volatile economic growth of Pakistan has decreased from
GDP growth of 5.83% in FY2018 to 3.33% in FY20191 (as shown in Fig.

Table 6
Ri + Ci and Ri-Ci values for cultural parameters.

Ri + Ci (prominence) Ri-Ci (relation) Ranking

Gender disparity 7.658 −0.376 –
Laws and policies 8.370 0.078 2nd
Spending trends 4.586 0.155 3rd
Values and attitudes 7.681 −0.358 –
Rural versus urban distribution 8.754 0.501 1st

1 https://www.ceicdata.com/en/indicator/pakistan/real-gdp-growth.

Table 5
Ri + Ci and Ri-Ci of behavioral parameters.

Ri + Ci
(prominence)

Ri-Ci
(relation)

Ranking

People's mindset 4.265 −0.355 –
Pace of life 4.231 1.322 2nd
Economic trends 4.487 1.445 1st
A consistent approach towards life 4.557 −1.202 –
Attitude towards active modes of
transport

4.342 −1.211 –

Fig. 2. Pakistan's real GDP.
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2 given below). Consequently, the people of Pakistan have been forced to
shift towards fulfilling the basic needs and adopting amodest way of living.
The attempt to fulfill the basic needs has affected the transportation sector
as well, as people have shifted towards cheaper and affordable means of
transport such as cycling, walking, and mass-transit systems (MTS).

The approach towards life hasn't shown any influential link on cycling
and walking. Rather, it is being influenced by two effectual variables i.e.
economic trends and pace of life. With a change in economic stability, the
mind subconsciously urges the individual to choose either a consistent or
inconsistent approach to life (Berger and Fisek, 2015). People of Pakistan
are stuck between two worlds; one that requires a consistent approach to-
wards life and the other that demands variation and adrenaline-filled life.
To be a fragment of both, people of Pakistan, tend to live different parts
of their life under each of them. When it comes to traveling for vacations
or inter-city, people love to travel by automobiles. Whereas for daily tasks
such as conveyance to and from work, the use of active transport, 2-
wheelers or MTS is preferred. The preference of active transport for daily
tasks is evident, as people are confined to a routine and develop transporta-
tion habits that help them economically throughout life. Moreover, with
the shift to active transport, people are engaged in mindfulness, which
makes it easier to be consistent in habits and thoughts.

Attitude towards active transport is a causal factor being affected by
economic trends and the pace of life. With an increase in economic spend-
ing, the adoption of active transport can help in decreasing transportation
costs and vice versa. However, the saving in transportation costs, due to
the adoption of active transport have a decisive impact on the pace of life.
One of the major barriers faced by active transport in Pakistan includes

difficulty in transporting a large number of passengers and goods, increased
travel time and distance to be traveled, which effectively slows the pace of
life. In short, the trade-off between decreasing transportation costs and in-
creasing the pace of life is what determines the optimistic versus pessimistic
attitude towards active transport.

6.3. Cultural parameters

The cultural parameters ranked and highlighted the most influential in
shifting to active modes of transport include the rural vs urban distribution
in Pakistan, the existence and implementation of laws and policies, and the
spending trends. Based on the values of Relation, these three parameters
cause the adoption of cycling and walking. On the other hand, parameters
such as gender disparity, and values and attitudes towards active transport
are the effects, caused by these variables. These 2 behavioral parameters,
don't tend to influence one another, hence deemed invalid influencers.

The distribution of masses in rural and urban areas of Pakistan ranks the
most important cultural parameter in the use of cycling and walking. Paki-
stan has seen a rise in urbanization from 19.7% in 1955 to 35.1% in 2020,
to exploit the opportunities cities have to offer (Blank et al., 2014). How-
ever, urbanization has led to numerous problems, including high popula-
tion density, inadequate infrastructure, and lack of psychological
adaption (Dociu and Dunarintu, 2012). The lack of psychological adaption
promotes the incapacity to meet the faster-paced urban life. To meet the
faster-paced life of urban areas, while keeping a check on the transportation
costs, people switch from passive to active modes of transportation. The
shift from onemode of transportation to another shows that the distribution

Fig. 3. Pakistan's rural vs urban distribution (Blank et al., 2014).

Fig. 4. Pakistan's private consumer expenditure. https://www.ceicdata.com/en/indicator/pakistan/private-consumption-expenditure.

S. Nawaz, Y. Ali / Transportation Research Interdisciplinary Perspectives 7 (2020) 100182

6



ofmasses according to their location needs to be considered in developing a
successful transportation policy (Figs. 3 and 4).

Laws and policies play the second most important role in influencing
the use of active transport. The legalization and implementation of proper
laws and policies modify behavioral patterns. The presence of laws and pol-
icies increases the trust, people have on cycling andwalking, which leads to
increased acceptance. With the proper rules and regulations, people feel
safeguarded against damages caused due to poor or unavailable infrastruc-
ture, theft, and accidents. Additionally, the existence of proper rules and
regulations can pave the way for active transport policy formulation in
workplaces and institutes. Removing these major physical barriers, people
can be motivated towards cycling and walking.

Spending trends, have a significant influence on the adoption and use of
cycling and walking in Pakistan. After going through various ups and
downs in the last decade, the private consumer expenditure in Pakistan
has dropped from 42.547 Trillion PKR in 2018 to 38.079 Trillion PKR in
2019.2Moreover, the rate of inflation in Pakistan has seen a drastic increase
from 5.078% in 2018 to 10.16% in 2019.3 The decrease in private con-
sumer expenditure, coupledwith the increase in inflation, has urged people
to spend their money wisely and secure as many savings as possible. Keep-
ing this inmind, people in Pakistan are focused onmeeting their necessities
only. The same applies to the transportation sector as well, as the people
have been inclined towards the option of cycling and walking as a cheap
and feasible alternative.

With negative values of Relation, gender disparity does not show any in-
fluence on the use of active transport. Rather, it is being influenced by other
causal variables (rural vs urban distribution in Pakistan, the existence and
implementation of laws and policies, and the spending trends). According
to the World Economic Forum's 2020 report, from Pakistan's population
of 212.2 million, 103 million are female. Despite having 48.54% female
population, Pakistan ranked 151 fromamongst 153 benchmarked countries
on the Global Gender Gap Index in 2020. Based on economic participation
and opportunity, educational attainment, health and survival, and political
empowerment, Pakistan has dropped from 112th,110th, 112th, and 37th to
150th, 143rd, 149th and 93rd positions in 2020 respectively (based on in-
dividual scores shown in Fig. 5 given below) (Schwab, 2019).

Gender disparity across Pakistan can be attributed to a cultural mindset
of parochialism, suppression of women, narrow-mindedness, illiteracy, and
religious misconceptions (Raza and Murad, 2010). Moreover, the indiffer-
ence of masses and political liberals reinforcing the patriarchal power

structure under the robe of women empowerment programs, are also to
be blamed (Ghori, 2018). These variables tend to affect each aspect of our
society ranging from education, business, and industry to transport. The
cultural norms and social taboos in Pakistan don't allow women of all
ages, social classes, and educational backgrounds to choose active modes
of transport. However, this changes with education, social class, and rural
vs urban distribution in Pakistan. Owing to increasedmass-education to re-
move religious and cultural misconceptions, enhanced social awareness,
and urbanization, the issue of gender disparity can be resolved, leading to
additional acceptance of active transport.

Values and attitudes, with a negative value of Relation, is another effec-
tual variable being influenced by rural vs urban distribution in Pakistan, the
existence and implementation of laws and policies, and the spending
trends. Social values set the approach of an individual towards his/her
life (pessimistic, optimistic, realistic).Moreover, they help in decision-mak-
ing, increasing the effectiveness and acceptance of the taken decision
(Gorton, 1979). Social values also aid in guiding our behavior, formulating
our attitudes. Due to increased urbanization in recent years, people of Paki-
stan have been influenced by the western values and attitudes and have
shown interest in imitating cycling infrastructure models of Netherlands
and Denmark. Moreover, the legalization and implementation of laws and
policies can also help in eliminating the misconceptions, build an air of
trust, and aid the acceptance of active transport. Finally, offering reduced
transportation costs through the adoption of active transportation can pos-
itively alter Pakistan's cost-centered consumer's attitude towards active
transportation.

The study of the influence of social, cultural, and behavioral parameters
on active transport can shed light on the adoption of cycling andwalking on
a massive scale. The removal of physical barriers and the development of
proper cycling infrastructure can allow the people to shift to active trans-
port. However, the major hindrance that needs to be looked upon is the
amalgamation of social, cultural, and behavioral parameters prevalent in
Pakistani society.

Analyzing the association between social, cultural, and behavioral pa-
rameters and active transport, it can be seen that the adoption of active
transport as the main mode of transport demands a change in people's
mindsets. The shift in people's mindsets, values, and attitudes can be
achieved through proper educational campaigns, awareness seminars,
and behavioral workshops. Also, to help people shift economically towards
active travel, incentives can be given through bike-sharing schemes and
economic bicycle buying schemes. Moreover, to promote the use of cycling
and walking in both genders, gender stereotypes need to be dealt with. The
cultural taboos and religious misogyny need to be addressed throughmass-
education and gender-empowerment programs. Finally, yet importantly,

2 https://www.ceicdata.com/en/indicator/pakistan/private-consumption-expenditure.
3 https://data.worldbank.org/indicator/FP.CPI.TOTL.ZG?end=2018&locations=

PK&most_recent_year_desc=true&start=1960&view=chart.

Fig. 5. Global Gender Gap Index-Pakistan 2020 (Schwab, 2019).
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legalization and implementation of proper traffic rules and regulations is to
be ensured. Not only will this help build trust in active transport, but it will
also help people move towards them without hesitation and risk.

Talking about theoretical implications, we can say that this research
paper, for thefirst time, has presented an influential link between social, be-
havioral, and cultural factors and active transport. Through proper work on
this area, a link can be found between social, behavioral, and cultural fac-
tors and passive transport, as well. From an academic perspective, this
study shows collaborative research in the fields of transportation manage-
ment, organizational behavior, and human psychology from the case view-
point of Pakistan. Through a strong emphasis on these areas, researchers
from Pakistan and other emerging countries can explore how the impact
of human behavior, cultural norms, and social norms is affecting changes
in the transport sector of emerging economies.

The research, however, is subject to a few limitations. The key limita-
tions faced in this research paper include the lack of previous studies, the
limited sample size of 40 respondents, the use of a stratified sampling tech-
nique, and the lack of criteria interdependency in DEMATEL. To address
these limitations, this paper can be used as a framework for working on
this interrelation for future research. Moreover, the sample size can be in-
creased to observe a significant statistical relationship between different
variables. Using a stratified sampling technique requires sufficient knowl-
edge of the sampling frame and the stratification characteristics. In the fu-
ture, choosing different sampling strategies can help reduce sampling bias
and improve accuracy. Furthermore, to address DEMATEL's limitations,
prospective researchers need to use DEMATEL in conjunction with other
MCDA techniques.

7. Conclusions

Active transport has positive impacts on health, environment, and qual-
ity of life. Through the inclusion of cycling and walking in our daily life, a
drop in prevalence and severity of various diseases can be achieved. From
an environmental perspective, the shift from automobiles to active trans-
port decreases the alarming levels of GHG emissions and the production
of smog and acid rain. Furthermore, the use of cycling and walking results
in traffic optimization, leading to lesser commute times, thus giving people
some quality in their lives.

ThroughDEMATEL, the research undertaken highlights the influence of
social, behavioral, and cultural parameters on the use of active modes of
transport. Findings of the research suggest that from considered social pa-
rameters, cycling and walking's image as a socially responsible investment
and its role in health and safety influences the use of active transport. The
positive image of cycling and walking is boosted because of its direct im-
pacts on health and the environment. Moreover, the societal impact of ac-
tive transport in terms of reduced accidents and decreased road rage can
also pave the way for its increased use. Exploiting these two social parame-
ters, the use of cycling and walking can be increased.

In addition, from amongst the behavioral parameters considered, eco-
nomic trends and pace of life have the greatest influence on the adoption
of active transport. The economic trends tend to have an impact on each de-
cision of human life, ranging from the food we eat to the type of clothes we
wear. Likewise, these economic trends affect our mode of transportation as
well. In a developing economy like Pakistan, the majority of the middle-
class population looks for cost-effective alternatives in transportation, com-
pelling the use of cycling and walking. Similarly, from considered cultural
parameters, the distribution of masses in rural and urban areas, laws and
policies, and spending trends motivate the most in shifting towards active
modes of transport.
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