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Abstract  
The literature review presented in this paper represents a part of a wider research focused on the elderly 
quality of life within urban environments and aimed at designing innovative tools for both public 
administrations and elderly citizens. The article presents a systematic review of the relevant literature 
regarding the development of the accessibility concept during the 1959-2020 period. Nearly 6,000 
documents were selected from the Scopus database, using the keywords “urban accessibility” and limiting 
the results to the fields of Urban Studies and Social Sciences to select the documents for the bibliometric 
analyses run. They were run in R Studio environment through a tool, developed in 2017, named bibliometrix. 
These analyses were run to highlight the main traits of the urban accessibility concept and developed 
methodologies and measures, in order to implement it in real-world practices and tools. The extensive and 
systematic literature review shows that for many years much of this scientific production has a deep 
theoretical nature, rather than practical. That was mostly due to difficulties in computing and introducing 
accessibility measures in decision-making practices. The advent of GIS has made much more practical the 
development of accessibility-oriented planning tools, and many commercial packages are now available. 
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1. Introduction 
The manuscript aims at defining the scientific frame of a wider research project, whose objective is to develop 
methods and procedures to assess urban accessibility, especially for the elderly and, hence, support decision-
making processes using information technology tools (Papa et al., 2016; Silva et al., 2017; Carpentieri et al., 
2020; Gaglione et al., 2019). The scientific literature concerning urban accessibility has been deeply analyzed 
in order to build future researches, which will be described in future works, on solid theoretical foundation. 
Hence, this contribution is a positioning paper with a view to further analyses and more detailed methods, 
that could be applied to urban and territorial planning. 
The principle of accessibility had a new rise in Article 9 of the United Nations Convention on the Rights of 
Persons with Disabilities (2007) and it confirms that every person has the right to live independently and 
participate fully in all spheres of life (United Nations, 2006). Hence, local authorities are required to take all 
necessary measures to ensure accessibility to physical environments, transport systems, information and 
communication technologies and other facilities and services open to public, both in urban and rural areas 
(Hansen, 1959).  
Mobility clearly represents one of the indispensable access conditions to goods and services and to daily 
activities management, and it can make the difference between people that gain occasions and tools to move 
and people trapped in increasingly marginal places (Geurs & Van Wee, 2004). The relationship between 
mobility and accessibility is not easy and direct as it may seem, since accessibility does not only correspond 
to the possibility to reach more opportunities, but also to the capabilities to access to the activity repertoire, 
to values and goods, responding to personal expectation (Hansen, 1959; Bhat et al., 2000, Geurs & Van Wee, 
2004).  
In literature, the concept of accessibility replaced the ordinary notion of mobility paradigm, in order to take 
also into account both the available resources and the limiting bonds to access services and goods. Through 
this lens, mobility is just one of the necessary resources for action, available to people, in order to achieve 
their own aims. More in general, a lack of resources (also temporal, monetary, etc.) and capabilities (physical 
or psychological limits) represents a potential form of social and spatial exclusion. In the light of this, new and 
old social inequalities could rise in the next decades: cities and physical environments have always been 
designed for an average adult person; however, in the 21st century the definition of inclusivity has begun to 
change as public awareness of sustainable practices has increased. So, public governance and spatial 
scientists, including geographers, urban planners and architects, are confronted with the push for new 
definitions and design strategies for designing sustainable cities, which are not just about people with 
traditionally acknowledged disabilities but about all people regardless of age, gender and race.  
Populations around the world are ageing at a faster pace than in the past and this demographic transition will 
have an impact on almost all aspects of society (World Health Organization, 2018). As stated by the WHO, the 
share of elderly people in the world will double from 11% (2011) to 22% (2050) and for the first time in 
human history, in 2018, people aged 65 years and over exceeded children aged under 15 years, because of a 
longer life expectancy and lower natality rates. Due to improvements in nutrition, sanitation and medical care, 
older people are healthier than previous generation, but ageing is also associated to an increased vulnerability; 
these reasons make the elderly a noticeable group of interest (Gargiulo et al.,2018). In this context, making 
cities more age-friendly is a necessary and logical response to promote well-being for older city dwellers and 
to keep cities thriving. Urban environments should adapt their form and structure so that they could be 
accessible to and inclusive of older people, considering their different needs and capacities. Although physical 
changes in well-established urban fabrics could be very difficult, even small innovations can make the 
difference to make sure older people continue to play an active role in the community and don’t become 
isolated: reducing the distance between transport stops, shops, benches, trees for shade, public toilets and 
improving pavements and allowing more time to cross the road all encourage older people to move and, 
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hence, maintain good quality of life standards. More in general, the natural and the built environments should 
be prepared to be available for users with low level of mobility capital, rather than being conceived for an 
average adult person. That makes a challenge to improve elderly quality of life in all sphere of urban society. 
These statements represent the hypotheses of the research work. 
The paper reviews the worldwide literature of urban accessibility definitions and measures, and identifies the 
main trends and research gaps, through bibliometric and statistical analyses, structured by authors’ affiliations 
and countries. They were run in R Studio environment through a tool, developed in 2017, named bibliometrix 
(Aria & Cuccurullo, 2017).  
The number of academic publications concerning urban accessibility has grown exponentially to remain current 
with everything that is being published about this multidisciplinary and complex topic. According to Scopus 
database, in the field of Urban Studies and Social Sciences, from 1959 to January 2020 about 6,000 documents 
were published on the theme, including articles, books, conference papers, with an average annual percentage 
growth rate of 7.5%. Furthermore, interesting insights could be highlighted studying the academic geography 
on the topic.   
Following this introductive paragraph, the urban accessibility topic is deeply investigated: paragraph 2 is 
dedicated to the accessibility paradox and to the reasons that brought the scientific academia to further 
investigate this topic; the third paragraph presents a systematic review of the relevant literature regarding the 
development of the accessibility concept during the 1959-2020 period; paragraph 4 and 5 are dedicated to 
the main traits of accessibility paradigms and measures, based on an in-depth literature review, highlighted 
by the statistical and bibliometric analyses. In the conclusion paragraph, key-elements of the topic are 
highlighted, as they represent the path for the further developments. 

2. The paradox of urban accessibility 
Historically, nobody has been responsible for ensuring that people can get to key services, employment sites, 
places of interest, etc. and, as a result, services have been developed with inadequate attention to accessibility 
(Farrington & Farrington, 2005). At the same time, accessibility has been often seen as a problem for transport 
planners to solve, rather than one that concerns and can be influenced by other organizations, for example 
by locating, designing and delivering services that are easily and conveniently available (Social Exclusion Unit, 
2003). Although urban environments have significantly changed their forms and structures, for a considerable 
long time, the city did not change its main defining characteristic: people with heterogeneous needs and 
characteristics living in a certain and well-defined urban structure, sharing facilities and activities.  During the 
last century, this frame was completely upset by the widespread of new mobility systems, especially by the 
increasing use of private cars. This deep changing, started in USA and then in Europe, brought to a process 
of metropolitan growth to suburban areas (Caglioni et al., 2006; Schneider & Woodcock, 2008). Furthermore, 
financial and economic events, the global capitalism, the rise of Internet increased the sprawl of activities and 
people on a wide urban territory (Townsend, 2011), despite first innocent predictions. Consequently, although 
some services tend to keep a proximity attribute, such as educational systems and infant care (Levasseur et 
al., 2015; Meşhur, 2016), the strength of privatization processes, rationalization and relocation tend to drop 
an even higher number of activities from residence: family-based corner shops are replaced by great 
distribution structures; places out of municipality boundaries are becoming distribution spaces of productive 
units, shopping and leisure centers. The consequences of these phenomena on the transportation system are 
significant, deeply transforming people lifestyle, especially for those dwelling in suburbs. Mobility phenomenon 
has increased even more, in terms of growth of number of movements, daily travelled distances, time spent 
moving and actors involved. Looking at the Italian scenario (ISTAT, 2018), everyday 30 million people move 
to get from their residences to work or study places: over one third of them (35.5%) move for work purposes, 
while 18.5% of them move for study reasons. About one in five people (19.1%) chooses an active mode to 
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move: 17.4% walks to work or study places, while 1.7% uses a bike. The share of people that move by foot 
slight increases, from 16.2% in 2007 to 17.4% in 2019, while the use of private car, the most common mode 
of transport, is broadly stable. Public transit is used by only 8.0% of people that make daily movements. The 
Italian Institute of Statistics (ISTAT, 2019) proved that there was a decrease of 5 minutes on the journey 
average in an ordinary weekday (1h 16 minutes) during 2019, with respect to data collected in 2014. This 
value is in line with the European average, with Germany and Estonia. The European country with the lowest 
time spent for movements (less than 1 hour) is Romania, followed by Greece and Hungary, while the highest 
(1h and 32 minutes) is recorded in Luxemburg, followed by Netherlands and Norway (EUROSTAT, 2013). For 
what concerns the Italian scenario, although the reduction recorded for the mean value, many differences are 
highlighted for some categories such as working mums or suburban residents, whose movements are sensibly 
longer than the national average (respectively 1h and 32 minutes and 1 hour and 39 minutes) (ISTAT, 2018). 
These data hide a widespread forced mobility that can be translated in high individual and collective costs: 
mobility, indeed, is neither a necessary nor a sufficient accessibility condition (Legacy et al., 2019). A city with 
great mobility concerns, such as congestion and pollution, can have a good accessibility if its inhabitants live 
close to the main activities; at the same time, people can have a bad access to urban services even in case of 
great mobility infrastructure. Having a greater accessibility means having a greater degree of freedom when 
choosing between available resources and activities. Considering technology and society developments, during 
the last century, worldwide policies were much more mobility-based rather than oriented towards the 
accessibility paradigm (Banister, 2019): they focused (and still focus) on transport infrastructure capacity, 
underestimating the relevance of the land-use and activity systems. As a result, cities’ dwellers and users are 
now facing a deep lack of accessibility, which figures among the challenges that urban environments have to 
face during the current century. 
It may seem a paradox, because, since its birth, accessibility to activities and places for a wide and 
heterogeneous group of people has been one of the essential and inalienable traits of urban life (Amin, 2006). 
From the second half of the XX century, the spatial structure of the urban systems deeply changed, because 
of the technology innovations, the well-being growing and the changes in family lifestyles. The land-use 
system, the metropolitan functions allocation, the transport system configuration, as well as the multiplication 
of space-temporal fractures bring, as a result, uncertainties, lack of transparency and inadequacy. Urban 
complexity and its spatial and temporal fragmentation (Gargiulo, & Papa, 1993; Fusco et al., 2017) make 
mobility more difficult and fruition times longer, creating new forms of exclusion. In this view, the paradox is 
only apparent. The principle of accessibility is clearly raised in order to adapt cities to these challenging and 
wide phenomena. Hence, accessibility cannot be assessed as a simple count of facilities or services by some 
geographical units, without regard to factors such as spatial externalities, the structure of the transport 
network and the choice behavior of travelers, the frictional effects of distance, properties of the supply side 
and measurement issues related to the large scale of analysis. The concept of accessibility, which will be 
defined in paragraph 4 and calculated in paragraph 5, is a broad concept through various aspects including 
physical, psychological, economic and social features, which can be dependent on per capita land use and 
transport network. Through this lens, this idea of accessibility is quite far from the notion of place-based 
accessibility traditionally used in transport studies, namely related to the costs needed to reach a destination. 
Following, a bibliometric and statistical analysis of worldwide literature is presented. The main traits developed 
by these analyses were useful to identify common accessibility definitions in the scientific panorama, as well 
as some significant accessibility measures. 

3. A worldwide literature scenario: a bibliometric analysis 
This paragraph presents the results of an extensive and systematic literature review of journal articles, and 
conference papers published within the 1959 and 2019, from the Scopus database. Between the main 
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bibliographic multidisciplinary databases (CrossRef, Dimensions, Microsoft Academic, etc.), Scopus and Web 
of Science are the ones supported in bibliometrix, the R-studio tool used to carry out the bibliometric analyses. 
Since no software currently allows the merging of both databases and due to the high overlapping rate among 
them, we preferred to use Scopus because it has a greater number of documents then Web of Science (27 M 
vs 22.9 M) and because it has a better management of BibTex files than the latter. Fig.1 below summarizes 
the working flow used to select the elements in the sample, which refers to a Preferred Reporting Items for 
Systematic Review and Meta-Analysis (PRISMA) diagram (Liberati et al., 2009). 
 

 
Fig. 1 PRISMA diagram describing documents’ selection workflow 
 
The workflow described in the above figure aims at defining a minimum set of items, in order to improve 
meta-analyses and systematic review. The documents were automatically selected as they contain the words 
“urban” and “accessibility” in their title and/or keywords, and/or abstract. Then, we limited the results to the 
fields of Engineering and Social Sciences to select the documents for the bibliometric analyses. We also limited 
the sample to articles and conference papers. For what concerns the language we preferred to consider only 
English records, in order to provide an international scientific panorama to the review. According to this 
selecting procedure, the SCOPUS dataset contains almost 5,000 documents.  
Additionally, the average citation count per article is 13.88 while the median is equal to 3, and the curb shows 
a Pareto’s distribution: the number of citations is inversely proportional to its frequency. For what concerns 
the authorship, the dataset contains 1,467 single-authored articles on urban accessibility. The other 4,495 
articles are co-authored by a total of 12,670 different individuals. The average number of co-authors per article 
is 2.81, which suggests that scientific products concerning urban accessibility tend to be the result of 
collaborative research efforts. Tab.1 below presents summary bibliographic statistics for urban accessibility 
documents indexed in SCOPUS, for the 1959 – 2019 period. The trends revealed in Fig.2 correspond with the 
integration of the urban accessibility concept into government policies and consequently the expansion of its 
research, in scientific field. This shift is mostly due to the United Nations Convention on the Rights of Persons 
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with Disabilities entered into force in May 2008. Its purpose was to ensure that the estimated 650 million 
people with disabilities worldwide could enjoy the same rights and opportunities as everyone else and lead 
their lives as full citizens who can make valuable contributions to society. For the first time accessibility is 
defined as the integration of many human rights, from matters of work and employment, to participation in 
political and cultural activities. The 2008 Convention recognized the importance of accessibility to the physical, 
social, economic and cultural environments, including health, education and ICT, demanding implementation 
from governments and local authorities. 
 

Documents 4,983 

Sources (Journals, Books, etc.) 1,259 

Author’s Keywords 9,851 

Period 1959 – 2019 

Average citations per document 
 

17.12 

Authors 11,258 

Authors of single authored articles 1,001 

Authors of multi authored articles 10,257 

Documents per Author 0.443 

Authors per Documents 2.26 

Co-Authors per Articles 2.91 

Tab.1 summary bibliographic statistics for urban accessibility journals indexed in SCOPUS, 1959– 2019 
 
Similar shifts have occurred at the local level and the international level, as suggested by clustering the whole 
sample, according to the country affiliation of authors. 
 

 
Fig.2 Annual number of urban accessibility documents published in SCOPUS, 1959–2019 
 
The review, through bibliometric analyses run for different clusters of the whole sample of documents, 
discusses different aspects of accessibility literature at different scales. First, the temporal and geographical 
evolutions of the studies are examined. Second, considering the most cited documents and authors, a 
collection of definitions is presented. Finally, since the main objective of the research is to build a scientific 
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frame in order to develop innovative planning tools to support decision-making processes, a deep insight is 
given to accessibility measures to urban services.  
The large sample of documents from the Scopus database was analyzed using the R-tool named bibliometrix, 
developed by Aria and Cuccurullo from University of Naples Federico II in 2017. This statistical tool is very 
helpful in mapping science, providing a structured analysis to a large body of information, to infer trends over 
time, themes researched, identify shifts in the boundaries of the disciplines, and to detect most the prolific 
scholars and institutions. Several analyses were run, in order to review the evolution of scientific literature 
both in temporal, within 60 years of research production on the theme, and spatial frames, clustering 
documents according to their country affiliation (North America, China and European countries are the places 
where the most productive institutions are located, as highlighted below). In the 1959 – 2019 period, 
accessibility studies were geographically distributed as follows: 24.4% of them were performed in North 
America (USA and Canada); 18.9% of documents were produced in European countries (United Kingdom, 
Spain, France, Netherlands and Italy are the more productive countries) and, 5.6% were developed in China. 
The sum of the scientific products of these three regions represents the 50% of the world scientific production 
on the topic of urban accessibility. On the basis of the geographical distribution of scientific productions, the 
percentages above suggest that accessibility has not received enough attention in developing countries, most 
probably due to particular urbanization dynamics and planning practices, at regional and urban levels. In fact, 
a Sankey plot was obtained from bibliometrix analyses (Fig.3) in order to identify the main research contents 
and their intellectual and geographical routes: the three-fields plot is helpful to highlight main relationships 
between most frequent Keywords, their Country Affiliation and Scientific Sources. 
 

 
Fig.3 Relationship among most frequent Keywwords, Country Affiliations and Sources 
 
Fig.3 is also helpful to define the weight in the scientific panorama of both country affiliations and urban 
accessibility main topics. It is worth noting that North America (USA and Canada) and China have both a key-
role defining the academic routes of accessibility.  
At the same time, looking at the right side, sources like “Social Science and Medicine” or “Rural and Remote 
Health” show that the topic at the base of this systematic literature review is not only related to urban and 
mobility studies, but it also concerns health and wellbeing issues that cannot be neglected. The next step of 
the bibliometric analysis investigated the most recurring keywords, in order to further investigate the 
accessibility definitions and their temporal and spatial inclinations and developments. The ten most prevalent 
keywords associated with the articles in our dataset are identified in Tab.2. 
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Rank Keywords Frequency 
1 ACCESSIBILITY 683 

2 GIS 148 

3 CHINA 104 

4 LAND USE 94 

5 URBAN PLANNING 91 

6 PUBLIC TRANSPORT 88 

7 BUILT ENVIRONMENT 70 

8 MOBILITY 68 

9 SUSTAINABILITY 66 

10 URBAN 63 

Tab.2 Author’s keywords ranking for urban accessibility documents indexed in SCOPUS, 1959-2019 
 
The keywords analysis was done in two parallel ways. The first was run on five different groups of documents, 
according to their publication year. The first period falls between 1959 and 1980, when the number of urban 
accessibility publications totals about 70 records. The average number of published documents for this period 
is 4.3. The second period falls between 1981-1990, when the number of documents published increased to 
173, with an average production per year of 17.3. During the third period, the number of scientific documents 
concerning urban accessibility increased to more than 300 with a year production, on average, of 32.7 
documents. The 2001-2010 period recorded a number of documents close to 1,100. The average number of 
published documents for is 108.6. The last period (2011-2019) sample contains more than 3,000 documents 
and recorded an average publication per year equal to 369.3. Tab.3 presents a summary of the sample 
classification, according to the year of publication. This classification results from some considerations related 
to many interesting and significant historical events (economic booms, social crisis, publication of fundamental 
documents, etc.) that have certainly influenced urban and social studies, as well as the accessibility paradigm 
evolution. 
 

Period N. documents 
1959-1980 73 

1981-1990 173 

1991-2000 327 

2001-2010 1086 

2011-2019 3324 

Tab.3 Sample classification per year of production 
 
Indeed, the second keywords analysis was run on three groups of documents, classified by their affiliation 
country, in order to highlight the main trends of the research on the topic from the European, North American 
and Chinese perspectives, since they represent about the 80% of the world scientific production on the theme. 
 

Region N. documents 
North America (USA and 156anada) 1702 

Europe 1592 

China 568 

Tab.4 Sample classification per country 
 
Keyword co-occurrence of each manuscript can effectively reflect the hotspots in the discipline field, thus 
providing auxiliary support in scientific research on the topic. In fact, the temporal segmentation of the whole 
sample of documents brought to interesting insights due to some significant differences between the ten most 
recurring keywords for the five periods. For the first cluster of documents (1959 – 1980), the most relevant 
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keywords are “population”, “urban planning”, “developing countries” and “health services accessibility” as 
reported in Tab.5 below. This means that the accessibility concept was closely related to population and their 
location, in rural or urban environment. Moreover, the issue starts being related to healthcare provision rather 
than with the whole urban system and that it was considered an essential form of equity between citizens. 
The presence of the words “Asia” and “developing countries” means that documents from this period were 
strongly influenced by this matter, even though their production comes mostly from USA, United Kingdom and 
France.  
 

Rank Keywords Frequency 
1 POPULATION 14 

2 URBAN PLANNING 13 

3 RURAL POPULATION 12 

4 ASIA 11 

5 HUMAN 11 

6 URBAN POPULATION 11 

7 DEVELOPING COUNTRIES 10 

8 HEALTH SERVICES ACCESSIBILITY 10 

9 HEALTH 9 

10 INFRASTRUCTURE 3 

Tab.5 Author’s keywords ranking for urban accessibility documents indexed in SCOPUS, 1959-1980 
 
For the second group of documents (1981 – 1990), the most recurring keywords are still closely related to 
demographic issue and to health provision system: “population”, “demography” and “health services 
accessibility” are the most frequent. (Tab.6). 
 

Rank Keywords Frequency 
1 ACCESSIBILITY 95 

2 POPULATION 77 

3 URBAN POPULATION 74 

4 HEALTH SERVICES ACCESSIBILITY 63 

5 POPULATION DYNAMICS 54 

6 DEMOGRAPHY 53 

7 DEMOGRAPHIC FACTORS 47 

8 HUMAN 45 

9 UNITED STATES 45 

10 DEVELOPING COUNTRIES 44 

Tab.6 Author’s keywords ranking for urban accessibility documents indexed in SCOPUS, 1981-1990 
 
Although the 1981-1990 period is significantly different from the 1959-1980 period, which also lived many 
fundamental historical events that shaped contemporary age (e.g. 60’s economic boom and then 70’s crisis), 
it seems that the academic notion of accessibility is still close related to demographic and population dynamics 
more than with urban system’s issues.  
The Reference Publication Year Spectroscopy (RPYS) of the first two periods confirms how the academic 
evolution of urban accessibility paradigm was deeply influenced by economic and social phenomena. Fig.4 
above shows the RPYS plot; it represents the temporal profile of cited references for a set of papers, that 
emphasizes years where relatively significant finding were published. Its method, developed by Marx et al. in 
2014, is helpful for identifying historical origins and academic roots of a discipline.  
This analysis was used to identify key publications, according to peaks of both curves, which represented kind 
of milestones developing the urban accessibility paradigm in the academic panorama.  
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Fig.4 Reference Publication Year Spectroscopy (RPYS) for 1959-1990 period 
 
For what concerns the third period of analysis (1991-2000), it is worth noting that, within the most frequent 
keywords, there are “female”, “adult”, “male”, “adolescent” (see Tab.7) which represent a step forward in 
defining urban accessibility according to different groups of people. This information may lead to significant 
consideration: according to the principle of quality of life, that began to impose itself in the choices of urban 
planning and management during 90’s, there cannot be a unique and universal urban accessibility definition 
since it must take into account different people’s needs and vulnerabilities in urban environments. 
 

Rank Keywords Frequency 
1 ACCESSIBILITY 110 

2 FEMALE 100 

3 HEALTH SERVICES ACCESSIBILITY 87 

4 HUMAN 85 

5 ADULT 77 

6 URBAN PLANNING 77 

7 MALE 70 

8 UNITED STATES 66 

9 URBAN POPULATION 61 

10 ADOLESCENT 54 

Tab.7 Author’s keywords ranking for urban accessibility documents indexed in SCOPUS, 1991-2000 
 
For the four period of analysis (2001-2010), the most frequent keywords significantly change, as reported 
below, in Tab.8. 
 

Rank Keywords Frequency 
1 ACCESSIBILITY 321 

2 GIS 312 

3 LAND USE 256 

4 URBAN 254 

5 URBAN FORM 247 

6 CHINA 246 

7 MOBILITY 238 

8 URBAN PLANNING 222 

9 RURAL 201 

10 SUSTAINABILITY 191 

Tab.8 Author’s keywords ranking for urban accessibility documents indexed in SCOPUS, 2001-2010 
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This may reflect the development of a different perspective to urban accessibility concept, which becomes 
affected both by the urban form and by the land use system, also thanks to the wide spread of Geographical 
Information Systems (GIS), developed at the end of XX century. This confirms that the knowledge of space 
and its representation in GIS environment are essential elements to thoroughly investigate the accessibility 
concept and to integrate it in urban planning practices. Moreover, it is worth noting the word “sustainability” 
which underlines that, at least in the academic scenario, the accessibility concept is being developed according 
to the sustainability perspective and consequently with referment to the reduction of use of non-renewable, 
or difficult to renew, resources, including land or infrastructure (Bertolini et al., 2005). 
The annual percentage growth rate of the 2001 – 2010 period is of almost 14%. The more productive countries 
are still USA, UK and Canada, with respectively 26.2%, 6.3% and 6% of documents produced for the first 
decade of XXI century. In the fourth place, with more than 5% on the total of worldwide scientific production, 
there are Chinese institutions, which start playing a key role in developing contents concerning urban 
accessibility.  
In fact, for the third analyzed period, with an annual percentage growth rate of about 13%, scientific 
production of Chinese affiliations doubled in half of the time, compared to the previous ten-years period. USA 
remains the more productive country with more than 17% of total scientific production, while Italy and 
European countries (such as Spain, France and Netherlands) start having a more significant role in the global 
scientific panorama. Moreover, it is worth noting that 2011-2019 period is the most numerous sample of 
analysis. From the keyword analysis, it appears the strong occurrence of “mobility”, “land use” and “urban 
planning” issue when dealing with accessibility matter, as shown in Tab.9 below. 
 

Rank Keywords Frequency 
1 ACCESSIBILITY 317 

2 GIS 81 

3 LAND USE 44 

4 MOBILITY 43 

5 URBAN PLANNING 41 

6 CHINA 39 

7 PUBLIC TRANSPORT 35 

8 BUILT ENVIRONMENT 33 

9 SPACE SYNTAX 31 

10 BEIJING 26 

Tab.9 Author’s keywords ranking for urban accessibility documents indexed in SCOPUS, 2011-2019. 

 
Hence, the bibliometric analysis of scientific productions shows a coherence with the development of the main 
policies and instruments of the years considered. The R-tool was used to perform other analysis on the same 
sample of products, divided according to their country affiliation, as explained above. This second way of 
analysis was run to highlight potential geographical trends on the topic of urban accessibility, and their 
strengths. 
The countries selected for the second analysis are characterized by a wide variety of urban forms, spatial and 
urban transportation structures, as well as associated social and economic systems: the dense urban cores of 
many European and East Asian cities, for example, enable residents to make between one third and two-thirds 
of all trips by walking and cycling; on the other end of the spectrum, the dispersed urban forms of most North 
American cities, which were built more recently, encourages automobile dependency and are linked with high 
levels of mobility; still, Chinese cities have experienced a high level of motorization, implying the potential of 
convergence towards more uniform urban forms. Consequently, the accessibility paradigm has been differently 
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developed and applied to real world practices. However, Fig.5 shows how the accessibility issue was 
contaminated, internationally and intercontinentally, involving developed and developing countries. In fact, 
the improvement of accessibility in urban areas is an aim that has now made its way into mainstream transport 
planning and policy making worldwide. 
 

(a) 

(b) 

Fig.5 Elaborations from biblioshiny: Collaboration WorldMap for scientific products developed within 1959 and 2000 (a) 
and within 2016 – Jan 2020 (b). 

 
For what concerns urban accessibility research in U.S., the analysis was carried out for more than 1,700 
documents, which have an average citation per article equal to 24.9. Some of the most cited documents focus 
on the potentialities of spatial analysis tools (Ewing & Cervero, 2010; Proffitt et al., 2019), developed in 
Geographical Information System (GIS) environment, to explore the relationships between the build 
environment and mobility. The statistical analysis classified the authors keywords in three main clusters: the 
first one refers to land use and transport planning, which are both recognized as the main features to define 
accessibility; the second cluster contains words related to age and sex of population, which shows the strong 
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influence of accessibility on the individual perceptions; the third words cluster refers to socioeconomic and 
demographic context, which also plays a key role in urban accessibility research.  
For what concerns the European context, almost 1,600 documents were produced, with an average citation 
close to 10. As the most cited articles show, much more attention has been paid to the sustainability paradigm 
(Bertolini et al., 2005; Mayaud et al., 2019) and walkability (García-Palomares et al., 2013; Lamíquiz & López-
Domínguez, 2015) as two key elements defining urban accessibility. In fact, two main keywords clusters were 
identified through the bibliometric analysis: the first one concerns, as for the US, land use and transport 
systems but words like “sustainable development” and “smart city” prove a different approach to the research 
topic. 
China is the third productive country, 568 documents that collected an average citation equal to 7.5. As for 
Europe and US, the keywords analysis shows that accessibility concept is closely related to urban and transport 
planning. A third word cluster refers to interesting and significant applications, mainly focused on measurement 
of accessibility to grey infrastructures, such as high-speed rail (Wang et al., 2009; Shaw et al., 2014), green 
areas, learning centers, etc. 
These first statements represent the premise to further analyze the broad concept of urban accessibility, and 
all its multidisciplinary features, which will be in depth explained in the following paragraphs. The more cited 
products were selected from the whole sample of documents in order to define lines of research, through 
space and time, both for definitions and computational measures of urban accessibility. 

4. The paradigm(s) 
Accessibility is often defined as the number of places that can be reached within a given travel time and/or 
cost (Bertolini et al., 2005). Hansen (1959) defined accessibility as the different possibility/ability to negotiate 
space and time in the everyday life to accomplish practices and maintain relationships that people take to be 
necessary for normal social participation. According to Hansen (1959), a greater accessibility among a society 
is a means of achieving greater social inclusion, social justice and hence, social sustainability. Geurs and van 
Wee (2004) give another gateway to accessibility, as the extent to which the land-use and the transport 
system enable (groups of) individuals or goods to reach activities or destinations by means of a (combination 
of) transport mode(s). This definition suggests that accessibility is closely related to the interplay between 
transport system and land use pattern and is used when referring to a location’s perspective. Bhat et al. (2000) 
define accessibility as a measure of the ease of an individual to pursue an activity of a desired type, at a 
desired location, by a desired mode and at a desired time.  
According to scientific literature, different physical, social, physiological and economic variables need to be 
taken into account. In particular, four types of components can explain the accessibility paradigm: 
− the land-use component, which is made by both demand characteristics, such as people origin locations, 

and the supply system features (activities, jobs, services, etc. within the study area); 
− the transportation component, which is made, as well as for the land-use component, by both supply 

and demand systems, in order to define accessibility, in terms of passengers (or freight) and in terms of 
network infrastructures and generalized costs (pocket money, travel time, comfort, etc.); 

− the individual component that considers people’s needs, abilities and opportunities (annual income, age, 
household car-ownership, etc.); 

− the temporal component which is useful to match transport and activity schedules to the individuals’ 
available time, to participate in certain activities. 

Fig.6 below shows the main relationships between components. Accessibility needs to relate to changes in 
travel opportunities and land-use, in constraints on demand activities and/or personal capabilities and limits; 
it should also consider personal access to travel and land-use opportunities. 
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The main consequence of this multidisciplinary and complex approach to accessibility issue is the hiatus 
between rhetoric and real practices. In contrast, the mobility paradigm assesses empirical measures that are 
easier to compute and to interpret (road or transit capacity, travel frequencies, level of service, etc.), but they 
are not able to holistically consider the urban environment. 
Moreover, the accessibility paradigm considers mobility and proximity both as parts of it, in tension with one 
another (Weast & Proffitt, 2018). In fact, densifying urban areas and mixing uses, to bring origins closer to 
destinations (or vice versa), could result in decreasing vehicle congestion but increasing in pedestrian 
congestion and non-roadway users; indeed, pursuing auto mobility improvements could decrease accessibility 
over the long term by including more vehicle trips and encouraging sprawling development that increases 
dependence on automobiles. This is a cause-and-effect loop.  

 
Fig.6 Accessibility components 
 
In the light of this, accessibility measures need to be designed considering three different criteria: strong 
theoretical basis, to take into account the multidisciplinary aspects of the accessibility concept; easy 
operationalization, so that the measures can be used in practice policies; they also have to be easy to interpret 
and communicate, in order to use them in social and economic evaluations. Next paragraph summarizes the 
main developed accessibility measures, highlighting for each of them advantaged and drawbacks. The 
following paragraph summarizes the most used and known measures to assess urban accessibility. 

5. The measures 
The systematic literature review, supported by bibliometric statistical analysis, was helpful to highlight some 
of the main scientific products developed on the theme. Since the main purpose of this study is to design an 
accessibility-oriented planning tool for local authorities, the research through SCOPUS database was further 
improved, to highlight some of the scientific measures developed to assess accessibility to services in urban 
environments. This paragraph presents drawbacks and advantages of the most used and studied measures, 
in order to develop a methodology and implement it in urban and transport planning practices. 
During last decades, scientific literature developed several accessibility measures. They vary a lot for main 
objective, theoretical basis and application: usually, the more they tend to include urban system features, the 
more they are complex both to compute and interpret. Following, a review of the most used measures is 
presented. 
Contour measures (or opportunity measures, or isochrones measures) define catchment areas by drawing one 
or more travel time contours around a node and measure the number of available opportunities within each 
boundary. The general formula of contour measure is reported below: 
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The accessibility around the node i, Acci, is the sum of the opportunities represented by n zones j. The weight 
Wj is equal to 1/Cij, if Cij (monetary cost, distance, or travel time between i and j) is lower than a threshold 
Cij*, or 0 otherwise. 

!""! =$%"
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This measure takes into account the land-use component and infrastructures constraints, by using, for 
exemple, travel time between two zones as indicator for impedance, even though the definition of travel time 
contours can be arbitrary, and it could be difficult to differentiate it in relation to different activities and travel 
purposes. On the other hand, this measure is easy to compute and interpret.  
Gravity-based measures (or potential accessibility measures) were introduced in scientific literature field during 
the late 1940s. Since then, they were widely used in social and geographical studies, defining catchment areas 
by measuring travel impediment on a continuous scale. The general formula of gravity-based measures is 
reported below: 
 

!""! = ∑ '" × )(+!")#
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The accessibility around a node i is the sum of the opportunities in n zones j (aj), multiplied by an impedance 
function f(Cij), depending on distance, travel time, efforts or monetary costs. In literature, several impedance 
functions were developed to evaluate accessibility such as power, Gaussian or logistic functions; the most 
used is the exponential function since it is more closely related to travel behavior theory. 
 

)-+!". = /&'(!" (3) 
 
The measure evaluates the combined effects of land-use and transport elements and incorporates assumptions 
on a person’s perceptions of transport by using a distance decay function. One of the main drawbacks is that 
this method neglects the variations across individual living in the same area. Despite this disadvantage, gravity-
based measures are the most used in academic and practical fields because they can be easily computed using 
state-of-practice land-use models and transport demand models.  
Utility-based measures interpret accessibility as the outcome of a set of travelers’ choices. They are able to 
measure individual or social benefits on accessibility, even in monetary terms. Utility-based measures have a 
sound theoretical ground, because of the Domencich and McFadden (1975) random utility theory: it is founded 
on the assumption that people select the alterative with the highest utility: 
 

0)|# = 1)|# + 3# (4) 
 
The perceived utility (Uk|n) of the alternative k for the decision-maker n is the sum of systematic utility (Vk|n), 
depending on choice cost attributes (travel time, pocket money, etc.), and a random rate εn. The outputs of 
utility-based models are the probabilities of choice within the set of perceived alternatives and they vary a lot 
in relation to the statistical distribution of the random rate εn. In this framework, the choice set is given and 
no variability in individual behavior can be modelled. A utility-based accessibility measure is the logsum, the 
denominator of Multinomial Logit model (MNL). 
 

!""! = 45($/+#
,

)$%
) (5) 

 
The main drawback is that measures obtained with different specification of εn cannot be compared. 
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The explained measures vary a lot for what concerns main hypotheses, application as well as results. What all 
these researches have in common is that, when dealing with Cij (cost to reach destination j from origin i), they 
do not only refer to monetary costs or travel distances, but they also take into account living and walking 
environments, number of available activities, safety and security issues, overall congestion level, etc. The 
complexity of the urban system is the main hypothesis at the base of the methodology we are working on. 
Hence, with respect both to infrastructure and activity demands and supplies, we deepen our knowledge about 
methods and procedures to assess urban accessibility, also in real-word practices. In the scientific panorama 
the floating catchment area (FCA) method is one of the most recent and popular approaches to measure 
spatial accessibility. It is a special application of a gravity model, with its main positive aspects, proposed for 
the first time by Radke and Mu (2000). Since then, the FCA method was modified and improved several times 
and mostly used in healthcare access researches (Hu et al., 2012; Ahn et al., 2014; Ding et al., 2015; Tao et 
al., 2018) public transport (Langford et al., 2012; Kanuganti et al., 2016) and green areas (Dony et al., 2015). 
In fact, the method evaluates access to a service site in terms of provision (with variables describing the supply 
side) and need (considering the social features of the demand) as well as the distance between them to 
identify unserved areas, which make the FCA method a great candidate to investigate the spatial accessibility 
for the elderly. 

6. Conclusions 
The present study gives a comprehensive overview about urban accessibility literature and its current research 
status, in order to introduce its assessment in planning practices. The systematic literature review presented 
in this contribution aims at defining the scientific frame for a wider research oriented to develop accessibility-
oriented urban planning tools to improve elderly’s quality of life within urban areas.  

According to the survey, made of almost 5,000 scientific documents (articles, and conference papers), 
accessibility to essential services in urban areas has gained greater attention in recent decade, due to ever 
increasing interest in planning practices. By dividing the whole sample of documents in different groups, 
according to their year of production and country affiliation, and then by applying a keywords analysis, findings 
showed that the term “accessibility” has been differently associated to broad and heterogeneous concepts. In 
fact, the extensive and systematic literature review, whose main results have been reported in this document, 
shows that for many years much of this scientific production has a deep theoretical nature, rather than 
practical. That was mostly due to difficulties in computing and introducing accessibility measures in decision-
making practices. The advent of GIS has made much more practical the development of accessibility-oriented 
planning tools, and many commercial packages are now available. Furthermore, the systematic literature 
review highlights that accessibility is a function of the main urban accessibility components and of their 
interrelations, especially for what concerns the land use and transport systems. Urban infrastructures are 
notably fixed, while cities are dynamical entities, even if changes can take decades. Social and demographical 
changes will lead to different attitudes and needs, and urban places may eventually face spatial obsolescence. 
Accessibility-oriented urban planning practices may prevent this issue and enhance social equity and justice, 
considering personal mobility capitals especially of those who are more vulnerable than others.   
The literature review presented in this paper represents a part of a wider research focused on the elderly 
quality of life within urban environment and aimed at designing innovative tools for both public administrations 
and elderly citizens. An interesting result of the systematic literature review is that urban accessibility to 
essential urban services from the elderly perspective is not yet statistically appreciable. 
Our research is focused on developing an accessibility-based tool to support decision-making processes in 
urban practices. We are working on the development of a gravity-based measure to assess accessibility to 
primary healthcare services, as a proxy of quality of life for the elderly. From the very first application of the 
methodology, that will be further described in future manuscripts, it results that features of urban fabric, such 



Guida C., Caglioni M. - Urban accessibility: the paradox, the paradigms and the measures. A scientific review  

 

 
165 - TeMA Journal of Land Use Mobility and Environment 2(2020) 

as slopes, proximity to activities and services, as well as of the urban supply of transports and healthcare 
provision play key roles for the elderly quality of life. The scientific experiences which are reported in the above 
paragraphs are some of the researches that we studied to develop the methodology framework at the basis 
of the incoming products. They were selected and studied in greater depth since they have potential to 
transform academic experiences in real world urban planning practices, supporting decision-making processes 
and, eventually, best practices. In fact, the scientific frame developed in this paper represents a summary of 
the hypotheses at the base of a wider research program: when dealing with urban accessibility for the elderly 
it is essential to provide a minimum level of quality of life, which depends on many features such as availability 
of essential services and activities, good walking environment as well as public transport infrastructures, high 
level of safety and security in cities. The challenge of the research project is to include all these elements in a 
GIS-based methodology, in order to model the complexity of urban system, and, at the same time, transform 
it in a tool available for decision-making processes and procedures. 
In more detail, as a future work, we are interested to develop a measure that aims at assessing urban 
accessibility to essential services for the elderly and, in general, for the most vulnerable city users, and to 
introduce the measure in a wider urban planning tool.  
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