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Abstract: The Norwegian mapping authority has developed a standard method for mapping accessibility mostly for 

people with limited or no walking abilities in urban and recreational areas. We choose an object-orientated approach 

where points, lines and polygons represents objects in the environment. All data are stored in a geospatial database, so 

they can be presented as web map and analysed using GIS software. By the end of 2020, more than 230 out of 356 

municipalities are mapped using that method. The aim of this project is to establish a national standard for mapping of 

accessibility and to provide a geodatabase that shows the status of accessibility throughout Norway. The data provide a 

useful tool for national statistics, local planning authorities and private users. The results show that accessibility is still 

low and Norway still faces many challenges to meet the government’s goals for Universal Design. 
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1. Introduction

In 2009, the Norwegian Government issued “Norway 

universally designed by 2025”, an action plan for universal 

design and increased accessibility [1]. The plan shows how 

the government will lay the foundation for achieving this 

goal through different time stipulated targets and 

measures. 

The Norwegian Mapping Authority’s (Kartverket) was 

commissioned to collect and standardize data about the 

current situation in municipal centres and recreational 

areas and make these data accessible for statistics. The 

mapping project started in 2009 as a tool to establish the 

status of accessibility in Norway. In the beginning, the data 

should be used essentially for statistical purposes. 

However, we soon realized that the data could also be used 

by the districts in planning processes, for raising funds and 

awareness and for communicating the topic of 

accessibility within administration and towards. In the 

beginning the mapping was carried out centrally through 

the Norwegian Mapping Authority, the local 

administrations felt little involvement and were rarely 

aware of the dataset and it’s possible areas of use. We 

found out that informing the districts about the dataset 

through conferences and our website was not enough to 

create a sense of ownership. Additionally, if the dataset 

should survive and be useful in planning processes it has 

to be kept updated and maintained. On a national scope, 

that task could only be carried out within the districts. In 

2015, we therefore started a new project that had the goal 

to motivate the local administrations to take mapping and 

updating in their own hands and integrate the dataset in 

existing work processes. 

2. Method

We have set up a project design based on a Finnish study 

[2]. The requirements were that all objects are saved 

together with their object features and their geographical 

information and the validation of accessibility should be 

based on measurable values.  

It was necessary to find object types that represent the 

accessibility of an urban area. The number had to be high 

enough to get a relevant picture of the situation but not too 

high to handle the data amount from a national project. The 

choice fell on the following elements in urban areas: 

entrances to public buildings, HC-parking spots, car parks 

and the system of walkways within the municipal centres. 

In recreational areas, we selected a variety of common 

objects like the path systems, picnic spots, fishing spots, 

toilets etc. 
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Figure 1. Overview over objects mapped in urban areas and 

recreational areas. 

We believe the information on accessibility of the selected 

objects provides a representative image of the accessibility 

of an area. 

As main target group, we choose people with limited or no 

walking abilities. This is the group for which technical 

standards exist, that contain precise measurable values. 

We register also characteristics for blind and the partially 

sighted, but this is not yet our main focus. The existing 

technical standards are difficult to use in practical survey, 

especially by voluntary field workers. 

As a next step, we had to develop guidelines for mapping 

of objects including a classification for the assessment of 

accessibility following the Norwegian Standard [3] and the 

Guidance document for structural engineering [4]. 

Concerning people with impaired mobility these standards 

focus on manual wheelchairs as the group with the highest 

requirements and therefore the key group for Universal 

Design, i.e. areas accessible to manual wheelchair users 

are accessible for all people with limited or no walking 

abilities. We added the category electrical wheelchair, 

based on a wheelchair type for outdoor use [5], currently 

the most common wheelchair type in Norway. Severally 

handicap organizations were integrated during the method 

developing.  

Based on these technical standards we developed a 

classification scheme for the validation of accessibility for 

each object. The Classification scheme combines several 

object features into an overall assessment value for that 

single object, (e.g. features as inclination of ramp, door 

width, height of beam, height of door opener etc. define 

the accessibility the entrance to a building). Each object is 

assigned to one of the following categories: accessible, 

partially accessible, not accessible or not assessed.  

In 2009 The Norwegian Mapping Authority started the 

data collection in South-Norway, then still using GPS, 

camera and paper-pad. The collected data were put 

manually into an excel sheet. Soon it showed that this 

method was unpractical and too time-consuming.  

In order to make mapping more efficient an APP was 

developed. The first generation could be installed on each 

Android tablet or mobile phone. The second generation 

(under construction now) can be installed and used on all 

mobile devices and desktop machines. The APP is freely 

available for administrative users.  

 
Figure 2. The user surface of the APP during digitizing and 

editing of objects (left) and during mapping of object features 

(right). 

 

The APP allows digitizing the objects on a map back-

ground, adding an object picture, editing object features 

and giving an evaluation of accessibility. 

During the pilot phase of the project the Norwegian 

Mapping authority carried out the initial data collection 

using mainly freelancers to map chosen communities 

throughout the country. The freelancers, mostly students, 

under-went extensive training and were supervised during 

the whole survey period. Since 2014, the project is in the 

process of going over into the operation phase where the 

responsibility for mapping is handed over to the 

municipalities.  

The field device export the data immediately via cellphone 

network or Wi-Fi to a central server into a QMS database. 

15 minutes after registration, all data will be published and 

one day after distributed via various sources.  

We have used UML (Unified Modelling Language) to 

construct and visualize our data model (software Enter-

prise Architect). With the help of the UML model, its 

extension (GISTools for UML) and FME-based 

distribution software, the data can be harmonized and 

exported to various formats, like GML and SOSI (national 

data format in Norway). It is possible to download the data, 

to get a Web Map Service or Web Feature Service from 

Norway’s national map data portal GEONORGE 

(www.geonorge.no ). An annual reporting is also available 

Accessibility town 
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in GEONORGE and can be used to see developments over 

time. Reports are generated for each municipality, county 

and for the entire country. Additionally one can get access 

to our data via our information page 

https://www.kartverket.no/en/geodataarbeid/tilgjengelegh

eit-og-universell-utforming and our open map-client 

“Norges-kart” http://norgeskart.no/tilgjengelighet/ . 

 
Figure 3. The data are distributed over our map-client 

“Norgeskart” and are there accessible for the public. (red = not 

accessible, yellow = partially accessible, green = accessible). By 

clicking on an object the object features show. 

All mapped objects are then exported with their spatial 

information and measured values. This opens for:  

 Publishing of data by standardized web services 

(public web maps, apps, etc). 

 Spatial analysis is possible, for example 

availability of accessible HC parking spots in a 

distance of 25m around the entrances to public 

health buildings. 

 Feature analysis can determine why certain 

objects or a group of objects is not accessible. 

Additionally storing objects with all their values and 

geographical information instead of just interpreted or de-

rived information on accessibility of an object has the 

following advantages: 

 Evaluation of accessibility can be adjusted to 

possible future changes in standards/technology. 

 The validation of accessibility can be calculated 

automatically from the measured values. 

 The database can be expanded, for instance with 

more categories (wheelchairs for outdoor use, 

walking aid rolator etc.). 

The focus on measurable values makes the mapping 

process easy and standardized and therefore increases the 

objectivity of the data. That makes it possible to, not only 

analyze and compare data within a municipality, but al-so 

to sum up bigger units like federal or national or compare 

different municipalities, towns etc.. 

3. Results 

By the end of 2020 mapping is carried out in urban areas 

in 169 municipalities and recreational areas in 239 

municipalities.  

 
Figure 4. Map of districts with data in the accessibility database 

from the Norwegian mapping Authority. The map on the left 

shows data for recreational areas, the map on the right data in 

district centers and towns. 

Analysis of the data shows that the overall accessibility in 

Norwegian municipalities is rather low. Only 5% of all 

HC-parking spots, 27% of all car parks, 11% of all 

entrances to public buildings and only 21% of all 

walkways are accessible for manual wheelchairs. 

 
Figure 5. Results for urban areas in Norway (status 2020) for 

manual wheelchairs.  

(green = accessible, yellow = partially accessible, red = not 

accessible) 

 
Figure 6. Results for urban areas in Norway (status 2020) for 

electrical wheelchairs.  

(green = accessible, yellow = partially accessible, red = not 

accessible) 

The comparison of the results for electrical wheelchair and 

manual wheelchairs shows a clear difference between both 

groups for walkways and entrances (Figure 5 and Figure 

6). That indicates that gradient and cross-fall of walkways 

are major problems. Since all objects are mapped with 

their features, i.e. length and width for HC-parking spots 

gradient and railing for ramps etc. it is possible to precisely 

evaluate why objects are not accessible. Only 5% of HC 

parking spots meet the requirements for size and only 27% 

of car parks have enough designated HC-parking spots. 
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Entrances are not accessible because they do not have a 

HC-parking spot within 25m, have inaccessible ramps and 

either manual doors or no accessible door opener. Only 

few walkways in Norway have tactile or visual guidelines 

and only a fraction of these have guidelines that are in good 

condition. The biggest problem with walkways for wheel-

chair users is the cross-fall, gradient and width. 

Naturally, in recreational areas, the problems are even 

bigger, as here the surface is often uneven, tracks get 

washed out after heavy rains and due to Norway’s 

topography the gradient is very rarely below the required 

value. Only 42% of all mapped tracks are accessible for 

electrical wheelchairs and that are often just short sections 

and not coherent walkways or even round-trips. Other 

objects like fishing spots, toilets, huts and HC parking 

spots are mostly not accessible. Here ramps are either 

lacking, are too steep or lack railing. The threshold of 

toilets and huts are too high and doors and the inside space 

is generally too small for wheelchairs. Car parks often 

have no HC-parking spots at all. However, when present 

HC parking spots are more accessible in recreational area 

than in urban areas. 

4. Conclusion 

4.1 Method 

Even though the method was developed to make the 

validation as objective and standardized as possible, 

several factors limit data comparability. The choice of 

mapped municipalities depended on the municipals 

interest to take part. The borders of the urban canters were 

established using data from Statistics Norway 

(http://www.ssb.no/en/) but the municipalities had the 

chance to adapt the borders. The choice of recreational are-

as was entirely up to the municipalities. In the initial 

mapping we focused on public buildings and recreational 

areas in or in the close vicinity of urban canters. However, 

some municipalities used the method also to map private 

businesses and more recreational areas. That leads to an 

overrepresentation of interested municipalities in the data.  

As the register APP is freely available for administrative 

users, we have to trust that the method is followed and that 

all participants feel an obligation towards the data quality 

and mapping standards requirements of the project. We are 

also aware of the fact that people perceive and handle 

technical tools in a very different way. When asking the 

field workers for their experience we got very different 

feedback, ranging from rather complicated and difficult to 

self-explanatory, logical and intuitive. To minimize 

subjective validation and mapping mistakes we tried to 

make the method and the register APP as intuitive as 

possible and require that field workers attend a course 

before starting to map and offer supplementary training 

and supervision throughout the whole project. 

Nevertheless, our experience from several years of 

fieldwork shows the need to minimize amount of 

subjective assessments, in order to get reliable results. We 

therefore now use calculated validation based on the 

mapped object features but keep the field workers 

validation as well. 

The mapping process requires certain training and 

practice. People often struggle to see the whole picture or 

fail to understand how the data are being processed within 

the database. Even a small section with a gradient of 18° 

makes a track inaccessible even though the rest might be 

just fine as a gradient above a certain value is a criterion 

for exclusion. A picnic spot can be accessible but if it is 

placed in a middle of a field or on a sandy beach it still 

cannot be reached. That information has to be mapped as 

well as in that case the access way is the exclusion criteria. 

But a walkway that meets the criteria for width for the most 

part, but has some narrow sections, with enough space for 

only one wheelchair, is still accessible as the requirements 

that two wheelchairs has to be able to pass each other does 

not necessarily apply to the whole length of the walkway. 

However, the walkway must be mapped with the wider 

value to make the automatic validation work.  

4.2 Results 

In order to analyse the results no special skills are required 

but an understanding of the mapping method is necessary  

Tracks and walkways for instance, are mapped in sections 

either when divided by crossings or when object features 

change. That means that a section can be just a few or 

many meters long. Mapping this way makes it easier to 

spot inaccessible areas, but also requires attention to that 

detail in data analysis. To be able to interpret the results of 

data analyses, it is important to have a basic knowledge of 

the technical standards the classification scheme is based 

on, i.e. to know which object features are crucial for the 

assessment of the two target groups and what the critical 

values are. 

When comparing municipalities it also has to be 

considered, that some towns are less accessible simply 

because of old building structure or their topography. 

Mapping, keeping the data updated and data use therefore 

requires a certain continuity in staff responsible for the 

topic as well as financial support, something 

municipalities in Norway often do not have.  

We are aware that the system is not perfect as it lies in the 

nature of standardization that complex data are simplified, 

but we still believe our data will be a valuable contribution 

to amongst others municipal and recreational planning and 

development of national statistics.  

4.3 Side effects 

The mapping project provides a lot of knowledge about 

universal design for employees in the municipalities. Often 

there are several agencies involved in the mapping work. 

This knowledge and awareness is still in the municipalities 

even after the survey has been completed. In many 

municipalities, we see that mapping triggers follow-up 

projects. The municipalities are not satisfied with the status 

and work to improve the situation. The information 

contained in the survey provides good arguments for 

political discussions and budgeting public and private 

funds for the future. 

 

Below are some examples: 
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Trondheim has long-term focus on creating a better living 

environment and increase the town’s accessibility. The 

mapping was a contribution to a set of base data for local 

planning e.g. locate problems like lack of lighting, uneven 

surfaces and steep slopes, requirement for benches. After 

the first year of mapping, the city of Trondheim starts to 

improve cover and lighting of paths and to set up more 

benches. The mapping continues in the following years. I 

the last year the city council of Trondheim decided to map 

the whole city as a basis for the further sustainable urban 

planning.  

 
Figure 7. Part of an upgraded walkway along the river Nideelva.  

 

Figure 8. New bathing spot on as part of the “Kyststi”.  

Kyststi (coast way) - is a walkway along the south coast 

of Norway. This way is several hundred kilometers long. 

The south coast of Norway is a popular summer 

destination for Norwegians and foreign tourists alike. The 

goal was to improve the accessibility with focus on 

recreational hot-spots, to improve existing bathing spots 

including parking and toilet access, landing stages and a 

net of walkways along the coast, the so –called “Kyststi”. 

The mapping has for the first time given an overview of 

the status of the whole trail and initiated a substantial 

improvement. 

The city of Arendal got a web solution for a public 

information system because of the mapping. The web map 

service presents the data to the public, publishing it on the 

municipality’s website using ArcGIS Online. This 

platform has become a tool to make priority lists for 

accessibility upgrade projects in cooperation between the 

city and the council for people with disabilities.  

 

 Figure 9. Web map service in Arendal  

These side effects were not planned at project start. 

However, they show that knowledge and awareness can 

initiate developments. Universal design engages people, 

and even with very limited resources, it is possible to make 

progress by working together across sectors and bringing 

together public and private organizations. 
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