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Abstract

This paper analyses the integration of social considerations into public transport planning. It addresses the chal-
lenge of balancing social benefits against objectives such as efficiency and cost minimization. Through a literature
review, this paper examines methods for assessing public transport accessibility for potentially disadvantaged groups
and identifies knowledge gaps in existing research. The analysis reveals a predominant focus on post-implementation
(ex-post) accessibility assessments and a lack of research examining potential impacts (ex-ante) during planning
stages. Furthermore, the paper identifies a lack of research on how to weigh social benefits against other more
conventional objectives such as efficiency and cost minimization and also against environmental considerations.
Research usually proposes changes ex-post based solely on a desire to improve accessibility for potentially disad-
vantaged groups. Therefore, there is a need for more research on how to manage conflicting interests in planning,
for example through composite methods. The paper also highlights the tendency of research to overlook the practi-
cal usability of methods developed. The relevance of methods to policy makers and planners responsible for plan-
ning public transport systems remains largely unexplored. To develop practically useful methods, research needs

a better understanding of the norms governing planning practices. It is common to discuss how the mobility needs
of potentially disadvantaged passenger groups should be met in isolation from policy contexts. More research

is needed about how the potential tensions between social, economic, and environmental considerations play

out in public transport planning practices. All of this leads to a risk of a theory—practice gap, marked by a disconnect
between research and the practical needs of the public transport providers. By proposing a more nuanced research
approach that better reflects the complexity of real-world planning and the different needs of user groups, research
can enable public transport planning for what we term‘sustainable accessibility’
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1 Introduction
In today’s rapidly urbanizing world, public transport has
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and divergent stakeholder interests. For example, deci-
sions regarding the design of public transport systems
involve difficult trade-offs such as area coverage versus
frequency of service, speed of service versus the number
of stops, operating hours versus frequency — that directly
impact users [1-4]. In conventional public transport
planning practice, the process of balancing goals and sys-
tem design options typically focuses on planning systems
to achieve:

« Efficiency: conventional public transport planning
emphasizes efficiency in resource allocation, striving
to maximize the capacity utilization of existing infra-
structure and services. The primary focus is on opti-
mizing routes and schedules to minimize costs while
meeting demand.

+ (Operational and capital) cost minimization: this
often involves decisions related to service frequency,
route length, and fleet management to ensure cost-
effective operations.

« Service quality: this includes factors such as punctu-
ality, reliability, and passenger comfort, all aimed at
attracting and retaining ridership [5].

These aspects of public transport system planning have
come to shape the perception of what is understood as
‘best practice’ planning [6-9]. However, what can be
considered ‘best practice’ is open to discussion. What is
‘best’ in relation to one goal will not necessarily be the
best system design option for a different goal. Impor-
tantly, a public transport system can be seen as successful
if it attracts many users, but it might be less success-
ful if judged on the basis of other goals, such as equity
or accessibility. What can be considered ‘best practice’
is also influenced by the regulatory and organizational
context within which public transport planning oper-
ates. For example, in European countries, we can see a
development towards customer-oriented planning within
the framework of several different organizational forms
varying from public monopolies to open markets [10]. In
some European countries where there has been a mar-
ket orientation of public transport, such as Sweden, best
practice has come to mean a prioritization of patronage
goals over area coverage. Public transport providers have
designed public transport systems accordingly. Conse-
quently, public transport providers in Sweden mainly
invest in services that have the most passengers and the
greatest potential to increase the number of passen-
gers, the so-called high-demand routes [9], as part of a
network-oriented planning and management approach
of transport modes within multimodal networks [11].
The network-oriented approach ensures that every route
effectively and directly serves specific passenger flows
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and is interconnected within the system to provide maxi-
mum transfer accessibility [6].

However, what is considered best practice may be
changing. The public transport industry sees a need
for knowledge of, and greater consideration for, social
aspects and the needs of different groups in public trans-
port planning. Such an approach would entail under-
standing and accommodating the varying transport
needs of different groups, such as the elderly, people with
disabilities, and families with young children, ensuring
that facilities and services address their needs. To be able
to do that, useful methods are needed that can be used
to analyze the functioning of public transport systems
for different groups of users. It would also promote social
equity by connecting communities underserved by public
transport to essential services and employment centres,
enhancing overall accessibility and connectivity within
the public transport network. Such a holistic approach
to public transport planning would aim to create a sys-
tem that is not only efficient but also equitable, serving
diverse needs.

The increasing interest shown by the industry in
social aspects and the needs of different groups in pub-
lic transport planning is matched by a growing focus on
the same issues in research as well. There is a growing
body of research on the social consequences of transport
planning, social exclusion and transport equity [12—16].
This research compels researchers to consider the social
impact of transport planning, that is, who benefits from
public transport services and who is disadvantaged by
them. Given the increasing research interest in the social
aspects of transport planning, there is a need to sum-
marize the state of the art in research and reflect on how
the research contributes to the growing need for knowl-
edge and methods to be used in planning by the industry.
This paper directs its focus towards a pressing challenge
in public transport planning: how can public transport
planning better weigh social benefits in comparison with
other public transport planning objectives, such as effi-
ciency and cost minimization, when deciding about the
design of public transport systems?

The aim of this paper is to summarize the state of
scientific knowledge regarding the inclusion of social
considerations in public transport planning, and to sug-
gest directions for future research. To understand how
research can contribute knowledge about the inclusion
of social considerations in public transport planning, one
needs an overview how the existing research defines the
social benefits of public transport (for example, its con-
tribution to accessibility), which methods can be used
to measure social benefits, and when public transport
planning should change to become more supportive of
the needs of different user groups. Therefore, through a
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review of existing research, the paper seeks to answer the
following research questions:

+ How can accessibility provided by public transport
be defined as a social benefit?

+  Which methods can be used in public transport plan-
ning to assess accessibility for different user groups
when deciding about the design of public transport
systems?

+ How and when should greater emphasis be given to
meeting the mobility needs of potentially disadvan-
taged passenger groups or providing a fair spatial dis-
tribution of services in public transport planning?

The paper is expected to contribute to a discussion of
the usefulness of existing research to real-world public
transport planning. The paper is also expected to identify
gaps and limitations in approaches in the literature that
can be used to formulate a research agenda.

The outline of the paper is as follows: the method is
presented in Sect. 2. Section 3 describes and summarizes
the literature research question by research question.
The conclusion section discusses the research literature
as a whole and describes some central research gaps that
future research should fill.

2 Method and data

There are several types of reviews and associated meth-
ods [17, 18]. In transport research, a literature review
has been defined as an academic work that adds value
by providing a comprehensive overview of the literature
in a specific area, presented in a structured way [19].
This paper presents a qualitative and descriptive review
of research with the ambition to critically evaluate and
synthesize it. This method makes no claim to identify a
complete list of all research or to present a quantitative
synthesis, which is done in systematic literature reviews
[20]. The implementation of the literature review has
included several steps, including bibliographic database
searches, identification of potentially relevant publica-
tions, definition of the criteria used for selecting pub-
lications, and qualitative analysis and synthesis of the
available research.

2.1 Bibliographic database searches

The literature searches were made in Scopus. Scopus is a
multidisciplinary database with a focus on peer-reviewed
scientific articles. To retrieve literature within the scope
of this work, three sets of search terms were used — one
set with terms for public transport, one with terms for
social considerations, and one with terms for methods for
investigating and measuring. Our choice of these three
sets of search terms was based on careful consideration
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and our expertise in the field, ensuring a comprehensive
capture of relevant studies to review and analyze.
The search terms used were:

(1) Public transport, transit.

(2) Social considerations: Equity, justice, injustice,
social factors, social change, social class, social
diversity, social inclusion, social impact, social ser-
vice, ethnic, low income, poverty, minorities, soci-
oeconomic, disadvantaged, inclusion, exclusion,
socio-spatial effect, spatial equity, spatial inequity,
spatial analysis.

(3) Methods for investigating and measuring: Method,
tool, indicator, strategy, identify, mapping, GIS,
geographical, measuring, measure, measurement,
assessment, evaluation, best practice, follow up,
definition, policy, planning, network, design, rider-
ship, coverage, patronage, service.

The three sets were combined so that at least one term
from each set had to be included in the search results.
Truncation was used to retrieve different word end-
ings, such as ‘social*. The expression ‘transit desert’
was searched on its own, and ‘transit dependency’
was searched only in combination with set 2. Previ-
ous research has analysed individuals’ access to services
or destinations through public transport (see findings).
In this article, accessibility is considered one of several
potential social benefits we aim to investigate through
the social considerations search set. By using the search
words described in the social considerations search set,
we cover research that analyses accessibility as a social
benefit and limit the literature search by filtering out
research that deals with physical accessibility adaptations
of public transport services (ramps, low-floor buses, etc.).

The literature search included publications dating from
2000 to October 2023.

2.2 Search hits, the selection of publications, and analysis

The searches resulted in 177 hits. In a first step, all publi-
cations were compiled as abstracts in a Word document,
which was then reviewed. Following a thorough read-
ing of all abstracts, publications that were judged to be
of potential relevance were selected. In a second step, all
selected publications were read in full and summarized
in a Word document using a coding scheme consist-
ing of the above-mentioned research questions. More
publications were sorted out in this step. In addition to
the literature identified through the database search, we
manually included three additional papers known to us
for their relevance to our topic of study. These papers
were selected based on our expert knowledge of the
field and were integrated into our analysis to ensure a
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comprehensive review of the subject matter. In the end,
64 publications (spanning from 2010 to 2023) were cho-
sen for inclusion in the analysis that is reported in the
findings section (see Table 2 in the Appendix for a list of
publications).

During the analysis, themes or trends in the literature
were identified. Such themes consist of reasoning, or
ways of describing public transport and social considera-
tions, which recurred in several publications. The themes
can be discerned after a complete review of all selected
publications. These themes are used in the findings sec-
tion (Sect. 3) to describe the existing research litera-
ture research question by research question. During the

Table 1 Summary of clusters by size from CiteSpace [21] based
on the selected literature

Cluster ID Name Size Silhouette Mean (Year)

0 Social Exclusion 31 0.944 2016
1 Public Sector 27 0918 2016
2 Sustainability 26 0.865 2017
3 Linear Programming 26 0.863 2019
4 Gini Index 22 0.799 2019
5 Utility-based Accessibility 22 0.889 2014
6 Travel Time 21 0.853 2017
7 Lorenz Curve 20 0.803 2014
8 Service Gaps 17 0955 2019
9 Regional Analysis 13 0965 2020
10 Horizontal Equity 12 0895 2018

2010 2015
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analysis, we also looked for reasoning or factors that are
potentially important for public transport and social con-
siderations but not addressed in the literature. The lack
of reasoning or factors is the basis for what is referred to
in the findings and conclusion sections as research gaps.

2.3 CiteSpace analysis

Leveraging the analytical capabilities of CiteSpace [21]
— a software tool that visualizes patterns and trends in
scientific literature — we have undertaken a systematic
exploration of the selected literature (Table 1) addressing
the interplay of social considerations within public trans-
port planning. The timeline visualization from CiteSpace
(Fig. 1) presents a chronological progression of keywords
in transportation planning from 2010 through to the near
present. The clusters identified represent key thematic
areas that have garnered attention within the academic
community. It is important to note that only the selected
64 publications are visualized here in CiteSpace.

The silhouette values associated with these clusters
suggest varying degrees of internal cohesion, indicating
how tightly the research within each cluster is themati-
cally bound. Clusters with higher silhouette scores, as
explained by Chen (2021) [21], are more likely to rep-
resent well-established research fronts, whereas lower
scores may indicate emerging areas or more diverse sets
of topics within a cluster.

Cluster #0, with a silhouette value of 0.944, focuses on
themes such as social exclusion and transport disadvan-
tage. The high silhouette value suggests that the research

2020 2023

#0 social exclusion

transportation planning
accessibility
public transport —

#1 public sector
#2 sustainability

#3 linear programming

bus trans, port

- ., transit systoms
public transit

#4 gini index

equity

#5 utility-based accessibility

#6 travel time

urban transportation

#7 lorenz curve

#8 service gaps

#9 regional analysis

#10 horizontal equity

Fig. 1 Timeline visualization of the selected literature generated by CiteSpace [21]
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within this cluster is thematically consistent and repre-
sents a well-established area of study, reflecting signifi-
cant internal cohesion and clarity in this research theme.

Cluster #1 with a strong silhouette score reflects a
cohesive body of research focused on public transpor-
tation and its social dimensions, including equity and
accessibility—themes that have evidently maintained rel-
evance over the years. This cluster’s prominence in the
timeline suggests sustained and perhaps growing inter-
est, likely driven by urbanization and the ongoing dis-
course on social justice.

Cluster #8, with the second-highest silhouette score
among the clusters, is particularly noteworthy as it high-
lights comprehensive transport and the analytical meth-
ods used to assess and optimize it. The emergence of this
cluster in 2019 may indicate a methodological shift or
innovation in the field, emphasizing the need for holistic
approaches to transport systems.

Cluster #9 from 2020 brings to the fore the interplay
between demand and supply, land use, and regional anal-
ysis, pointing to an interdisciplinary approach that con-
siders economic, geographical, and sociopolitical factors
in transport planning. Its position in the timeline aligns
with a global push towards smarter, more sustainable
urban development.

Overall, the clusters and the timeline together reveal
a narrative of increasing sophistication in transport
research, with a pivot towards integrated, equitable,
and methodologically rigorous approaches to transport
planning. This narrative is punctuated by moments of
methodological innovation, renewed emphasis on social
issues, and the integration of diverse analytical perspec-
tives, reflecting the field’s responsiveness to societal
needs and technological advancements.

3 Findings
3.1 How can accessibility provided by public transport be
defined (and assessed) as a social benefit?
It is common for research to analyse public transport
as a social benefit in relation to equity and justice. For
example, Bruzzone [22] discuss equity in transport and
its connection to social sustainability and accessibility. To
them, equity in transport is more about fairness and jus-
tice than equality, which is tied to a distributive approach
of providing the same level of service to all residents. This
recalls conclusions in much other research [15, 23, 24].
Research often focuses on potentially disadvantaged
passenger groups’ access to work, healthcare, education,
etc. by public transport, although access to transport
itself is sometimes seen as a ‘distributive resource, unre-
lated to the purpose of the mobility (see [25]). Research
seldom highlights the importance of unplanned, spon-
taneous travel [26, 27]. Space and time are the focus in
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most of the research (e.g. [27-31]). For example, Currie
[29] analyses the relative quality and spatial distribu-
tion of public transport supply (e.g. bus stops and bus
frequency) in relation to transport disadvantage, while
Ermagun [32] use the spatial mismatch concept to dis-
cuss how disadvantaged groups (with lower education
and in low-income households) sometimes live in areas
with less access to job-related transport. Ryan [33] add
a gender analysis by describing the balancing activities
and struggles particularly evident in women’s lives. Ryan
[33] also illustrate how commuter flows of lower-income
groups can be more geographically dispersed than those
of middle- and high-income groups.

Research also shows that potentially disadvantaged
passenger groups are particularly affected by the design
of public transport systems. An example of this is Rob-
benholt and Witmer [27], who analyse geographic differ-
ences and temporal changes in accessibility, addressing
a need for transport service at off-peak hours and for
spontaneous trips. Also, Kolkowski [34] discuss how
accessibility, in this case for people with low incomes, is
influenced by time variations in public transport supply.
Kolkowski [34] identify increasing segregation around
some transport hubs, indicating rising social segregation
in ‘pockets of poverty; especially on Sundays, when there
is a lower supply of public transport. Finally, research
shows the importance of considering the entire journey
[35], and that the individual’s perception of accessibility
needs to be taken into account in analyses of accessibility
as a social benefit. For example, Littman [26] argue that
measures such as travel time or distance are often too
simplistic and fail to capture accessibility as it is perceived
by individuals or specific groups. Similarly, Lee and Kim
[31] criticize conventional travel time measurements for
being overly optimistic regarding reliability of timetables
and the time it takes for users to change between differ-
ent routes and vehicles (cf. chain trips), and they propose
a time-geography-based model for more realistic time
budgets, mobility options, and activity schedules, cf. [33].

The research described contributes knowledge in sev-
eral important ways, but it is quite general and lacks
detail regarding the unique characteristics and needs of
different demographic groups. This is particularly evident
in the treatment of social categories, such as the elderly
population. For example, Cao et al. [37] mentioned four
factors representing the need for public transport in a
community: a population over 65, children and teenagers
aged 6-19, unemployed individuals, and illiteracy levels.
Similarly, Asgharpour et al. [38] use the number ‘65+ to
categorize a large and diverse population group, separat-
ing them from other intersecting categories and stating
that ‘the elderly, Hispanic, Asian and people with disabili-
ties are underserved by transit services’ ([38], p.649). The
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assumption that individuals over a certain age uniformly
constitute a vulnerable group is a simplification that over-
looks the diversity within this group. Questions such as
the specific public transportation needs of a 65-year-old
compared to other adult age groups, or the age at which
walking long distances to bus stops becomes hard, are not
sufficiently explored. This indicates a tendency towards
generalization in categorizing population groups, which
could be addressed by incorporating more detailed and
localized knowledge into research methodologies.

To conclude, research underscores that defining and
assessing accessibility in public transport as a social ben-
efit requires a multifaceted approach, one that consid-
ers not just physical accessibility but also equity, justice,
and an understanding of the diverse needs of individuals
and user groups. The research implies a need for a shift
from traditional metrics (such as conventional travel time
measurements) to more activity-based analyses, empha-
sizing the critical role of public transport in promot-
ing social equity and inclusion. Most research does not
consider travel uncertainties, such as delays and other
disturbances, in relation to users and potential users.
Exceptions are Lee and Kim [31], who strive to measure
accessibility in a more realistic way by including travel
time uncertainties and people’s combination of buffer
time strategies and route-finding plans to avoid the risk
of arriving too late or being left behind, and Lattman
et al’s. [26] analysis of perceived accessibility. Otherwise,
the research is quite general and would need to be more
nuanced when it comes to its definition and treatment of
social categories.

3.2 Which methods can be used to assess accessibility

for different user groups when deciding

about the design of public transport systems?
The majority of publications focus on developing meth-
ods to estimate accessibility, particularly targeting poten-
tially disadvantaged groups, such as the economically
disadvantaged, various ethnicities, etc. These methods
are commonly demonstrated through mapping the distri-
bution of accessibility within a public transport system,
either in specific cities or urban areas. Research primar-
ily examines accessibility in an existing public transport
system or ex-post, ie. after implementing changes in,
for example, bus stop locations, route layouts, or ticket
prices [36, 39]. There are only a few articles that analyse
the effects on accessibility ex-ante, that is, embedded in
the public transport network design process e.g. [40, 41].
Further, research is predominantly quantitative. Blair [42]
presents a rare exception concluding:

whilst certain assumptions can be made from sta-
tistical analysis, experience in Belfast shows that the
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actual impact of network change on society is meas-
urable only through qualitative engagement with
stakeholder groups. (p. 198)

The publications dealing with methods can be divided
into two main categories, described below (subSects.
3.2.1 and 3.2.2).

3.2.1 Analyses of accessibility: developing or improving
existing methods
This main category of publications consists of two sub-
categories. The first subcategory develops methods for
assessing accessibility in time and space. These methods
typically evaluate how effectively a city’s public transport
system enables access to key services and employment
opportunities, viewing accessibility through the lens of
equity. This approach often employs Lorenz curves in
conjunction with the Gini coefficient [43], originally a
tool to measure economic inequality and distributional
disparities, to assess equity. It emphasizes the intrinsic
value of equitable access to public transportation and
associated destinations. In this context, it is noteworthy
that a few articles, such as Rubensson [44], extend this
approach by developing methodologies for analysing
when disparities in accessibility are justifiable within a
system, providing a nuanced understanding of equity in
public transportation.

The use of the Gini coefficient not only highlights the
importance of equitable access as a fundamental goal
in itself but also underscores the commitment to fair-
ness and equality in public policy and urban planning. In
practice, these publications often propose a methodology
that begins with an evaluation of the supply side of public
transport services in a city. This evaluation is then juxta-
posed against the demographic and spatial distributions
of the population, categorized by factors such as age, eth-
nicity, education, income, or car access. Such an analy-
sis often leads to the production of ‘transit gap indexes,
which are critical in identifying disparities in (availabil-
ity and quality of) public transportation services across
different areas or experienced by different population
groups [45—47].

The second subcategory of publications consists of
works that aim o improve or refine existing methods.
For example, Langford [48] describe a novel approach
to assess access to public transport systems using a new
algorithm that incorporates existing transport modelling
metrics, such as service quality (number of buses in any
chosen time frame), potential service demand (popula-
tion count within service area catchments of bus stops),
cumulative opportunity (sum of service provision-to-
population ratios for significant bus stops), and proximity
(‘tolerable’ walking distance). Another example is Sharma
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[49], who provide a method for assessing equity using
open data sources as opposed to the often-used transit
assignment models and ridership tracking tools, which
are seldom available to small- or mid-sized cities.

Several publications also attempt to refine existing
methods by including various conditions, such as travel
time and costs, in their analyses. For instance, Ben-Elia
and Benenson [50] analyse door-to-door travel times
for commuting to work by public transport at a more
detailed spatial level, using individual buildings as ori-
gin and destination pairs, a more granular approach than
previous research using Traffic Analysis Zones (TAZs).
They test their method by analysing changes in a bus net-
work reform in Tel Aviv, Israel, and assess these changes
from an equity perspective using Lorenze curves and the
Gini coefficient. Accessibility losses and gains are plot-
ted on maps, allowing for a visual comparison of changes
in space. Another example is El-Geneidy et al. [51], who
develop a method for assessing how transit fares act as a
constraint to job accessibility. They do this by combining
transit fares and travel time into a monetary value to cal-
culate the number of jobs reachable at different departure
times within defined wage thresholds. The accessible jobs
are measured based on the travel time fares of the public
transport network in Montreal, Canada, with the results
illustrated on maps. A final example is Ryerson et al.
[52], who analyse income in combination with individu-
als” access to vehicles and household size. Based on these
categories, they identify areas of Philadelphia, USA, that
should be prioritized for improved public transportation
services, particularly targeting individuals living in low-
income areas with limited vehicle access.

In summary, the research described so far provides
methods for estimating accessibility, and in some cases
also methods for determining the extent to which
improved accessibility actually leads to groups taking part
in more activities, e.g. Allen & Farber [53]. This research
contributes knowledge about existing public transport
systems and the effects of investments, including how
to direct them to the places and groups in greatest need.
The primary interest and rationale for the research in
this category are equity, accessibility, and methods that
can be used to measure these aspects, applied to pub-
lic transport as the chosen empirical field. This might
explain why the research is relatively introspective in
its ambitions to develop new methods or refine existing
ones. Overall, there is substantial research that provides
methods for assessing equity by analysing accessibil-
ity in public transport provision. However, this research
often occurs in isolation from other public transport sys-
tem design aspects. This is a limitation that can result in
important research gaps. We discuss the implications of
the research focus in more detail below, after describing
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the next main category of publications,which deals with
accessibility in relation to other policy goals.

3.2.2 Analyses of accessibility in public transport provision
in relation to other policy goals

The second main category of publications provides
methods for evaluating accessibility in relation to other
public transport policy goals, or it attempts to balance
potentially competing aspects of network design. Rela-
tively few publications have this orientation, at least
compared to the number of publications described in
the previous Sect. 3.2.1. Common to the publications
that analyse accessibility in public transport provision
in relation to other policy goals is their development of
methods to optimize a public transport system. These
methods often consider both operational efficiency and
accessibility for disadvantaged user groups. The ration-
ale sometimes stems from previous research that has not
adequately considered the costs and economic inefficien-
cies involved in achieving social equity when proposing
changes to public transport planning.

For example, Wei et al. [54] develop a method that
integrates operational efficiency and access equity using
a combination of mathematical programming methods,
GIS-based analysis, and spatial optimization techniques.
This method evaluates operational efficiency (e.g. average
number of passengers per day, operating buses per day,
etc.) and assesses equity (service coverage for disadvan-
taged populations) in a way that identifies the best- and
worst-performing routes in a metropolitan area case
study. The claim is that, with this knowledge, public
transport providers can make more informed trade-offs
between competing design objectives, which will vary
according to each organization’s priorities.

Following this theme, Camporeale et al. [40] develop a
method of analysing trade-offs between equity and costs.
They propose a model that minimizes social costs (by
balancing user, operator, and unsatisfied demand costs)
while addressing both horizontal and vertical equity,
incorporating the Gini coeflicient, crafting a more equi-
table service distribution, especially for disadvantaged
areas. Wang and Chen [55] introduce a method that
balances economic efficiency with equity, using a Geo-
graphically Weighted Regression (GWR) model within
a multi-objective optimization framework. Through
this approach, their research aims to maximize overall
accessibility while simultaneously reducing disparities.
It leverages local statistical estimates and a multi-objec-
tive optimization model to inform decisions on active
transportation investments, highlighting the complex
interplay between economic and social factors in urban
planning.
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Park et al. [41] add another layer to this discussion.
They propose a multi-objective approach (employing
the Nondominated Sorting Genetic Algorithm-II and
neighbourhood local search methods within a logit-
based mode-choice model) that weaves together system
efficiency, user inconvenience, and equity. By applying
advanced algorithms and modelling to both hypothetical
and real-life networks, the study showcases how varied
solutions can be generated to meet different urban plan-
ning objectives, emphasizing the importance of adapt-
ability in public transport network design. Lastly, Wang
et al. [56] delve into the relationship between equity
and service effectiveness in urban transport. Employing
spatial analysis tools such as the Lorenz curve and Data
Envelopment Analysis (DEA), they uncover the dispari-
ties and mismatches in service provision within Shang-
hai. This study provides critical insights into how spatial
factors influence transport effectiveness and equity, advo-
cating for more geographically detailed approaches in
urban transport planning.

In summary, the research discussed in this section
highlights a need for holistic methodologies. The use
of tools such as GIS, mathematical programming, and
multi-objective optimization reflects a research effort
aiming for a more nuanced understanding of how to
weigh different policy goals in public transport plan-
ning. Importantly, research has illustrated the essential
balancing act of operational efficiency, equity, and acces-
sibility in public transport planning. However, there is
surprisingly little research about this given the number
of research publications on public transport and social
considerations in general. The overall assessment of all
the research described so far is that the surprisingly small
amount of research that analyzes accessibility in relation
to other policy goals is a clear shortcoming.

We claim that the conditions for answering the ques-
tion of when greater emphasis should be placed on
meeting the mobility needs of potentially disadvantaged
passenger groups are affected by this. We elaborate on
this in the next section.

3.3 How and when should greater emphasis be
given to meeting the mobility needs of potentially
disadvantaged passenger groups?
Overall, research demonstrates a bias towards mapping
accessibility in specific cities without further develop-
ing the analysis beyond that. As a result, many studies
do not provide detailed answers to questions about how
and when greater emphasis should be given to meeting
the mobility needs of potentially disadvantaged passen-
ger groups; they only point out that some groups should
be given better accessibility. For example, Cao et al. [37]
conclude that there is a ‘spatial mismatch’ between public
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transport services and communities’ demand in Guang-
zhou, China. They suggest that ‘the government can
improve services of existing public transit in communi-
ties with particularly high needs but low supply (such as
building more bus stops or increasing service frequency)
or optimize existing transit networks (such as providing
new means of transportation like minibuses or giving
subsidies for other types of public transit)’ ([37], pp. 13f).
The research that does provide answers to these ques-
tions does so primarily by offering methods to identify
groups that would benefit most from improved acces-
sibility through public transport. A piece of research
already discussed is that of Ryerson et al. [52], who use
their framework to pinpoint areas and communities in
Philadelphia, USA, where transport interventions would
be most vital, specifically areas and communities with
low income and accessibility levels (see previous section).

The contribution of research to public transport plan-
ning praxis therefore largely depends on the usefulness of
the methods developed to assess accessibility, tested on
specific public transport systems in specific cities. Claims
are regularly made about the usability of the developed
methods. For instance, El-Geneidy et al. [51] — who
developed a method to analyse accessibility and social
disparity using total travel cost — conclude that:

The suggested method provides a simple, replica-
ble accessibility measure that can be used to assess
the performance of the land use and transportation
system. If planners can explain to policy makers the
number of jobs a resident can reach for a given cost,
then fare structures and hourly wages can be judged
against the cost of commuting. (p. 314)

The above quote illustrates how research typically
makes recommendations about changes in planning and
design based solely on improving accessibility for poten-
tially disadvantaged passenger groups, without consider-
ing factors other than accessibility or equitable outcomes.
A common assumption in research is that accessibility
should be the same for all users, or at least that changes
in public transport design should aim to provide better
accessibility for potentially vulnerable and disadvan-
taged passenger groups. If research focuses ‘only’ on how
changes in public transport systems can achieve more
equitable outcomes, or benefit potentially disadvantaged
groups of users, then proposals such as reducing fares
become easy to make (as described in the above quote in
terms of discussing trade-offs between social benefits and
fares). Trade-offs in public transport planning are seldom
discussed.

Additionally, discussions about the policy context
within which the trade-offs occur are usually lacking. By
public transport’s ‘policy context’” we mean the public
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transport organization and the various policy goals — not
only improved equity and accessibility but also environ-
mental and economic goals — that it needs to consider
when designing public transport systems.

Furthermore, few publications analyse the practical
implications and feasibility of changes in public transport
planning aiming to improve accessibility for potentially
disadvantaged passenger groups. In a rare analysis of the
equity of accessibility provision and ‘legitimate’ factors
that warrant differentiation in accessibility, Rubensson
et al. [44] conclude that:

Providing public transport with the same accessi-
bility and performance for all citizens is practically
infeasible in all but very generalized and simplified
cases. In all actual cities, land use patterns, net-
work geometry, and economies of scale make it very
expensive to provide the same level of accessibility to
all. It is even questionable if this is a desirable goal
to have, given the significant differences in produc-
tion cost per accessibility unit in different parts of
the network. (p. 1)

However, research rarely discusses results in relation
to real-world planning conditions and practices, and the
conditions for implementing proposed changes in plan-
ning praxis. References to what decisions ‘planners’ or
‘policy makers’ should make are most often made with-
out indicating how the organizational and legislative con-
ditions they operate within may shape decision-making
practices and what is considered best practice in plan-
ning. It is also often unclear who these politicians and
planners are and which organizations they represent.

For example, there is little discussion about how, in
some countries, public transport is a service supplied
on a market or involving profit-driven organizations. An
illustration of this is how private transport providers in
so called market initiative regimes are entitled to create
new transport services autonomously from requests by
(transport) authorities [57, 58]. One can use the dereg-
ulation of the British bus sector (outside London) as an
example of how organizational and legislative condi-
tions may shape decision-making practices. The deregu-
lation led to a stronger focus on service attractiveness
(for example straightening routes) and it introduced a
clear split between the commercial focus of the opera-
tors and the social focus of authorities [57]. This shows
that the organizational and legislative conditions can be
assumed to affect how public transport organizations
weigh the mobility needs of potentially disadvantaged
passenger groups against other policy goals at different
planning levels. However, in research, it is common to
discuss how the mobility needs of potentially disadvan-
taged passenger groups should be met in isolation from
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the organizational and policy context of public transport.
Without taking this policy and organizational context
into account, conclusions that there is a need to improve
accessibility for potentially disadvantaged passenger
groups appear rather simplistic and based on value-free
judgements.

In addition, the changes proposed in the public trans-
port system design would, in practice, involve major
changes to existing systems. Research rarely discusses
how possible or practically feasible the proposed changes
are for public transport organizations. An example is
how Allen and Farber [53] conclude that:

[...] policies that extend the rapid transit network
into tramsit-poor inner suburban neighbourhoods [in
the Greater Toronto and Hamilton Area, Canadal
should be pursued with priority. [...] We see two ave-
nues for cost-effective and immediate interventions
on the horizon. The first is the adoption and delivery
of new transit paradigms such as demand-respon-
sive transit, where the abandonment of the fixed
route, and sometimes the use of smaller vehicles, can
potentially achieve far greater levels of ridership,
higher levels of user satisfaction, and efficiencies in
delivery compared to traditional means of transit
coverage [...]. (p. 15)

In summary, the research provides some answers to
the questions of how and when more emphasis should
be placed on meeting the mobility needs of potentially
disadvantaged passenger groups, but it does so in a fairly
simplistic way. The research primarily analyses acces-
sibility without taking other factors into account, and it
often suggests changes in public transport design with-
out discussing their feasibility. It is a result of the fact
that the policy context of public transport is rarely part
of the analysis. Neither is the context of people’s every-
day life part of the analysis, informed knowledge on the
social context is lacking, most of the analyses are based
on rather rough population categories and simplified
assumptions about them.

4 Conclusions
The starting point for this paper was the need to summa-
rize and discuss the contribution research makes to the
question about how public transport planning can better
weigh social benefits in comparison with more conven-
tional public transport planning objectives such as effi-
ciency and cost minimization. The ambition has been to
summarize public transport research on social considera-
tions and discuss the research’s potential contribution to
planning practice.

Overall, research contributes knowledge about pub-
lic transport systems and the effects of investments,
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including how to direct them to places and groups in
greatest need. Research also offers an abundance of
methods that can evaluate potentially disadvantaged
passenger groups’ access to work, healthcare, education,
etc. by public transport when deciding on an equitable
design of public transport systems. These methods can
also determine the extent to which improved accessibil-
ity leads to more active participation in various activi-
ties (see Sect. 3.2). However, the extent to which existing
research can contribute knowledge about how public
transport planning can better weigh social benefits in
comparison with other public transport planning objec-
tives is limited. It is biased towards developing methods
used to analyse the accessibility of potentially disadvan-
taged groups through existing public transport systems
in individual cities. Additionally, research often takes
place from a perspective of equity or justice, usually sug-
gesting changes in the design of the public transport sys-
tem to improve accessibility for potentially disadvantaged
groups in a way that is judged to be equitable. Our claim
is that this main direction of the research results in a lack
of knowledge in at least five areas.

First, there is a lack of detail when it comes to the
unique characteristics and needs of different demo-
graphic groups in various districts and cities (e.g. [35, 37,
45], see also [25] for a problematization). This indicates a
tendency towards generalization in categorizing popula-
tion and user groups, which could be addressed by incor-
porating more detailed and localized knowledge into
research methodologies.

Second, the predominant focus of the research is on
analysing the accessibility of user groups in existing pub-
lic transport systems or assessing the impact of changes
post-implementation (ex-post) (e.g. [36, 39]). There is
a notable scarcity of studies that proactively examine
(ex-ante) the potential impacts on accessibility during
the planning stages of public transport systems [40, 41].
More such studies are needed because of the importance
of considering the needs of potentially vulnerable groups
early in planning processes within the established rou-
tines and amidst the conflicts of interest that characterize
public transport planning.

Third, relatively few publications analyse how public
transport planning can better weigh social benefits in
comparison with objectives other than accessibility or
equity, such as efficiency and cost minimization. Notable
exceptions are [40, 41, 54—56]. Research usually proposes
changes ex-post based solely on a desire to improve
accessibility for potentially disadvantaged groups. There
is a lack of research on aspects other than equity and
accessibility that influence planning practices. For exam-
ple, little research focuses on public transport’s contri-
bution to ecologically sustainable transport systems and
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how environmental issues should be weighed against
social considerations, or on the accessibility needs of
potentially disadvantaged groups. Conventional pub-
lic transport planning’s prioritization of services that
have the most passengers and the greatest potential to
increase the number of passengers has been developed
not based solely on the need for public transport provid-
ers to plan for efficiency and cost minimization. It has
also been developed because of the need to strengthen
public transport’s competitiveness vis-a-vis car traffic
and because of political ambitions for more (ecologically)
sustainable transport systems. How all these interests are
weighed in policy and planning also affects how social
considerations are and should be handled. Additionally,
it is not obvious that investment in public transport for
potentially disadvantaged groups is the most effective
way of conducting social policy, especially if social needs
are to be weighed against other benefits that public trans-
port contributes. Sometimes there are ‘legitimate’ factors
that warrant differentiation in accessibility given the dif-
ferences in production cost per accessibility units in dif-
ferent parts of the networks [44]. In summary, there is
a need for more research on how to manage conflicting
interests in planning, for example, through composite
methods. Such methods should consider how environ-
mental factors can be integrated into planning and be
weighed against other factors, such as the social contri-
bution of public transport.

Fourth, research often overlooks the institutional
norms and objectives that govern planning practices. The
planning practices of public transport providers appear
to be a black box, lacking transparency regarding their
internal dynamics. For instance, much of the research
adopts a ‘technical orientation; focusing on the develop-
ment and description of quantitative methods for assess-
ing accessibility. This approach frequently presumes that
public transport planning is a rational and non-political
activity. Consequently, the methods developed seem to
assume ‘a rational decision-making process, while the
decision to include equity considerations in these evalu-
ations is ultimately a political one’ ([59], p. 77). This
assumption raises questions about the relevance of these
methods to policy makers and planners responsible for
planning public transport systems.

Fifth, a critical observation is that the practical appli-
cability of the methods discussed in the research is rarely
addressed. The relevance of these methods to policy
makers and planners responsible for planning public
transport systems remains largely unexplored. This raises
questions about the real-world utility of the research.
For example, are the necessary resources (such as exper-
tise, data access, and time) available to the public trans-
port providers expected to use the methods? Overall, the
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research seems more aimed at contributing to academic
discourse and enhancing individual researchers’ merits in
academic publishing than providing usable methods and
insights to the industry.

To conclude, there is a risk that the prevailing orienta-
tion of the research creates a theory—practice gap, either
because of a disconnection between research and the
practical needs of the industry, or because of differences
in the goals of researchers and public transport provid-
ers. This gap highlights the need for research that is more
attuned to the complexities and goal conflicts of real-
world public transport planning. A better understanding
of real-world planning also requires an analysis of how
the division of responsibilities and organizational struc-
tures of public transport in different countries may affect
or facilitate a cohesive, system-wide approach to public
transport design where social considerations are an inte-
grated part. Our hope is that, if the research can become
better at analysing how the potential tensions between
social, economic, and environmental considerations play
out in real-world public transport planning, it can make
a greater contribution to what can be called ‘sustainable
accessibility! The scholarly implications of our results
thus point to a need for more nuanced definitions and
treatment of social categories, more in-depth analyzes
of potential social impacts during the planning stage of
public transport systems that consider conflicting objec-
tives in planning and that develop methods useful for
the industry. Finally, to be able to do the above, research
needs to get better at analyzing social factors within the
framework of public transport’s policy context.
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