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1. Introduction 

Statistical business registers (BR) are repositories of legal and statistical units to be used 

for producing business and macroeconomic statistics. Statistical business registers are 

referred to as the ‘backbone’ in the production of economic statistics because they provide 

the core infrastructure to ensure data consistency between various statistical outputs 

(Eurostat 2022).  

Furthermore, when geospatially enabled, business registers provide a foundation for 

exploring the geography of the economy and the labour market in a country. A fully 

geocoded business register provides a wealth of opportunities for improved statistics and 

new insights, especially when combined with data sources from other domains such as 

society and environment. 

 

Figure 1: Location as a link between society, the economy and the environment (Source: UN 2019) 

Put simply, as shown in Figure 1 above, linking data about people and businesses to a 

place or geographic location, and its integration with geospatial information through the 

medium of location, can result in an improved understanding of social, economic, and 

environmental issues (UN 2019). 
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Compared to the progress made in the last decade in the ESS, on the use of population 

data to produce geospatial statistics and conduct geospatial analysis, the exploitation of 

business registers for this purpose has been significantly lower. Hence, business registers 

provide a dormant resource for high quality geospatial statistics and geospatial analysis 

for a range of applications. 

Currently typical uses of geocoded business registers involve for example: 

• Calculation and dissemination of small area statistics on daytime population and 
employment 

• Accessibility studies and commuting (using local units or workplaces from business 
registers in combination with geocoded population data) 

• Identification of “clusters” of local units (workplaces) within certain business 

branches 
 

 

Figure 2: Example on gridded daytime population estimates retrieved and aggregated to grid cells 

from the geocoded business register (Source: Statistics Sweden and Lantmäteriet).  
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In addition to the typical use cases mentioned above, there are also examples of more 

specialised applications where data from geocoded business registers are used to define 

zoning of land use and to measure the economic activities that take place in these zones. 

The definition of “centre zones” by Statistics Norway is one example of this (Statistics 

Norway 2022) as well as the concept of “Activities zones” and “Retail Trade Areas” used 

by Statistics Sweden (Statistics Sweden 2018, 2020). In the UK, a similar approach has 

been used to identify location of workers in industries potentially posing high risk of 

transmission of COVID-19 (ONS 2020). 
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Figure 3: Geocoded business registers provide a basis to analyse spatial-economic patterns of a 

country. The figure shows a simple example on how the distribution of local units within different 

branches of industry can be illustrated. By mapping the density of local units, rough clusters can 

be identified (Source: Statistics Sweden). 
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2. Elements of a fully geocoded business 

register 

So, what are the basic elements of a fully geocoded business register (BR) and what does 

it take to make it fit for the purpose of geospatial statistics and spatial analysis?  

First of all, a business register needs to include a local unit level. Local units are the 

smallest geographical building blocks of an industry. As enterprises can have multiple local 

units, a business might not be accurately located using only the enterprise or legal unit 

level. Using Enterprise or Legal unit level will bias economic activity spatially towards 

bigger cities etc, where the head quarter are located. 

 

Figure 4: The conceptual model of the information in business registers for statistical purposes. It 

comprises the enterprise, the local unit and the legal unit, and the relationships between these 

entities. It thus also comprises the enterprise group (Source: Eurostat 2010). 

Secondly, each local unit needs to have a valid and accurate address. The address 

information is the key to geocode the business register. 

Thirdly, an address register (preferably authoritative) including coordinates for each 

address location, is needed to geospatially enable the local units by means of geocoding. 

Table 1 roughly illustrates how the geocoding process could be conducted through 

matching the addresses of the local units in the business register with the corresponding 

addresses in an address register. 
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Table 1: Business register + address register = geocoded business register 

Business register Address register Geocoded business register  

Business identifier  Address identifier Business identifier  

Address Address Address 

* Other information about the 
business 

** Other information about the 
address  

Adress identifier 

  *Other information about the 
business 

  ** Other information about the 
address 

* Name, NACE-code, number of employees, VAT code, annual turnover, phone number etc. 
** Street name and identifier, building identifier, street number, coordinates, grid etc. 
 

In a perfect world, the address identifiers/address strings provided by companies reporting 

to the business register will match exactly the address information found in the address 

register. In practice and for different reasons this is not always the case. Mismatch 

between address information in unit record data and address registers is a well-known, 

and sometimes a significant, problem in many countries. To deal with this problem a 

number of different procedures can be applied to clean up data for a better geocoding 

result.  

The description below is an example from Statistics Finland on how data is processed to 

deal with errors in address data. Though representing an example from one single country, 

similar methods and processes are most likely found in many countries.  

Finland: Geocoding of Statistics Finland's business register 

This example briefly describes how the local units of Statistics Finland’s business register 

are geocoded. The quality of their coordinates needed improving. This was achieved by 

implementing a new geocoding process based on a centralized geospatial data repository 

and common interface services. Besides a quality improvement of a single register this 

approach also promotes a harmonized method for other geocoding needs in Statistics 

Finland resulting in a coherent output between different registers and datasets. 

Geospatial reference architecture as a basis for the solution 

Since 2018 Statistics Finland has had a geospatial reference architecture, which outlines 

the use of geospatial information in the agency. It sets a vision and strategic goals and 

describes both current and target states by various architectural descriptions such as a 

conceptual model, a process map and an actor map. 
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One strategic goal of the architecture is that geospatial data is stored in a centralised 

geospatial data repository and used for all purposes in the agency via the same shared 

services. The repository and services were implemented in 2019. 

Address data 

The main address data in the geospatial data repository is for buildings in the Building and 

Dwelling Register (BDR) of the Finnish Population Information System. It is updated 

weekly. The data contains the addresses and point coordinates of roughly 5 million 

buildings. 

A complimentary dataset is the Basic Address File of the Finnish Postal Service, which 

contains only addresses without coordinates and thus can only be used for validating 

addresses, not geocoding. 

The services 

Services of the geospatial data repository are implemented as HTTP/JSON APIs, which can 

be used with a variety of client software. They are micro-services, which means that each 

service has only alittle functionality, but by chaining several services, the user can perform 

more complex operations. 

Address editing service 

This service takes an address as an input, matches it to addresses in the geospatial data 

repository, using fuzzy logic, and returns the closest match together with a confidence 

value indicating how close the match is. 

Geocoding service 

This service takes an address as input and returns the point coordinates of the 

corresponding building and the building identifier. 

Building service 

This service takes a building identifier as input and returns area codes of various 

geographies, e.g. municipality code, in which the building is located and the building's 

address plus coordinates. 

Geocoding process of the Business Register 

Building identifiers from the Building and Dwelling Register (BDR) are linked to postal 

addresses of local units from the Business Register using the Geocoding service. Of all 

active, non-missing, local unit addresses 80.7 percent link to a building identifier without 

any need to edit the address. 
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Postal addresses that fail to link to building identifiers are edited using the Address editing 

service. Successfully edited addresses, confidence value of over 90 of 100, are fed again 

to the Geocoding service to retry the linking of the now edited addresses to the 

corresponding building identifiers. Of all active, non-missing, local unit addresses 19.3 

percent have to be edited and after editing 85.2 percent of the edited addresses link to a 

building identifier. 

When all possible addresses are linked to building identifiers, geospatial information 

corresponding to the building identifiers are retrieved using the Building service. Only 

municipal codes, coordinates and building identifiers are uploaded back to the Business 

Register to be used in production of business statistics and calculation of national accounts. 

The building identifiers extracted with the new process can also be used to link information 

from the Business Register to up to date geospatial information of the centralized 

geospatial data repository. 

The geospatial information process described above is run every night to keep the 

geospatial information of the Business register up to date. 

Quality improvements and obstacles met 

Of all active local units with non-missing addresses, geospatial information is successfully 

retrieved for 97.1 precent using the new process. Not only is the geospatial information 

retrieved comprehensive. The quality of the geospatial information produced has been 

proven very good by subject matter experts and the end result is coherent with other 

statistics using the centralized geospatial data repository. 

The new geospatial information process is not without small faults. The Building and 

Dwelling Register (BDR) of the Finnish Population Information System isn’t fully up to date 

and some of the newest street numbers and buildings are missing from it. Because of this, 

not all of the local units in the Business Register can be geocoded.  

Edited addresses aren’t uploaded back to the Business Register and are only used in 

building identifier address linking due to the use of addresses from the Business Register 

as contact information, which need to be exact. The problem is being looked into to see 

what can be done. 

In a service-based solution, performance can become a bottleneck with large datasets like 

this. Special attention has to be paid to this. 

3. Use cases 

Below are two use cases to illustrate the benefits of geocoded business registers for 

geospatial data analysis. None of the studies would have been possible without 

geospatially enabled local unit data. 
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The use case from Norway shows that the differences in driving time to the nearest place 

for birth is not great between the regional health authorities, whereas the differences in 

median driving time for smaller geographical units are dramatically different.  

Similarly, in the use case from Sweden while the effects of covid-19 were dramatic for the 

restaurant industry as a whole, some restaurants suffered more from the impact than 

others did. The key to understand why is location. 

Norway: Calculating driving time to the nearest place for birth 

Statistics Norway have used the geocoded business register to analyse and assess the 

accessibility of hospitals in Norway. Driving time to the nearest hospital maternity ward or 

birth centre is well over a hundred times longer in some municipalities than in others. The 

median for estimated driving time ranges from 3 minutes to over 7 hours.  

Figures from specialist health services show that the estimated driving time to the 

country's hospital maternity wards or birth centres, hereafter the place for birth, varies 

greatly between counties and municipalities.  

The driving time is calculated along the road (including ferry) from residential addresses, 

to the nearest place for birth. The calculated driving time is here expressed by the median 

value (median driving time).  

The results show small differences between the four regional health authorities. The 

Central Norway Regional Health Authority has slightly higher values than the other three, 

with a median driving time of 27 minutes. In comparison, the Northern Norway Regional 

Health Authority has 23 minutes, while both the Southern and Eastern Norway Regional 

Health Authority and the Western Norway Regional Health Authority have a median driving 

time of 21 minutes. 

However, the differences increase significantly when looking at municipalities, counties 

and the hospital trust districts. 

 

Big differences between municipalities 

The differences in the median driving time for the municipalities in Norway ranges from 3 

to 426 minutes. Many of the island municipalities, where the residents are dependent on 

the ferries to get to the nearest place for birth, are among those with the longest driving 

time. The municipalities where the places for birth are located have the shortest calculated 

driving time.  

 

https://www.ssb.no/en/helse/statistikker/speshelse
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Out of the ten municipalities with the highest median value, four are in Nordland and six 

in Finnmark. Nordland, Tromsø and Finnmark counties are the northernmost counties in 

Norway. Solund municipality in Sogn and Fjordane county, which is in the middle of 

Norway, has the eleventh highest median value among the municipalities by 3 hours and 

20 minutes. Below is a map showing the median driving time to the nearest place for birth 

for each municipality in Norway. 

 

Figure 5: Driving time to place for birth by municipality in 2019, median values (Source: Statistics 

Norway).  

Longest driving time in Finnmark county and Sogn and Fjordane county 

The districts of the various hospital trusts are defined as the areas for which the hospital 

trusts are responsible for providing sound specialist health services. 

We have calculated the median driving time for both the county and the hospital trusts 

district, and these correspond to a large extent, as the defined areas are relatively similar. 

https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested?tabell=396999
https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested?tabell=396999


 

 

Geostat 4 – A Business Case for Geocoded Business Registers    13 

 

In Finnmark county and the district for Finnmark Hospital, the median for the estimated 

driving time is 54 minutes, only beaten by Sogn and Fjordane county and Førde Health 

Trust which is 68 minutes. Oslo University Hospital has the shortest median driving time 

of 10 minutes, followed by the University Hospital of Northern Norway (located in Tromsø) 

with 13 minutes. The maps below show median driving time for counties and hospital trust 

districts. 

 

Figure 6: Driving time to place for birth by hospital trust districts and counties in 2019, median 

values (Source: Statistics Norway).  

 

https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested?tabell=396999
https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested?tabell=396999
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The hospital maternity wards' service areas 

At the beginning of 2019, according to the Directorate of Health, we had 46 places for 

birth in Norway. 41 of these are hospital maternity wards and 5 are birth centres. An area 

around any location of maternity services is defined as a service area. These areas are 

calculated only in terms of driving time. They can cross administrative boundaries and 

hospital trust districts. Below is a map showing the median driving time to the nearest 

place for birth within these service areas. 

 

Figure 7: Driving time to place for birth by maternity ward service area in 2019, median values 

(Source: Statistics Norway).  

Original full article, including all tables and maps, is available on Statistics Norway’s 

website.  (https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-

kjoretiden-til-naermeste-fodested#vedleggsartikkel-1) (only in Norwegian). 

https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested?tabell=396999
https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested#vedleggsartikkel-1
https://www.ssb.no/helse/artikler-og-publikasjoner/stor-variasjon-i-kjoretiden-til-naermeste-fodested#vedleggsartikkel-1
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Sweden: Using geocoded business registers to analyse the Covid 19 
crisis impact on the restaurant industry 

The fact that the restaurant industry faced a tough 2020 is a no-brainer. Due to the global 

Covid 19 pandemic, the total decline in turnover development for the restaurant industry 

in Sweden was -20 percent in 2020 compared to the previous year.  

However, Statistics Sweden wanted to investigate further to what extent the spatial 

context can explain the decline in turnover development. Did some restaurants suffer more 

and some less because of their location? 

Because many people worked from home during the most critical phase of the pandemic, 

one hypothesis is that restaurants located in residential areas would have been less 

affected by the crisis, whereas restaurants located in areas with a high concentration of 

workplaces and low concentration of resident population would have seen a greater decline 

in their turnover. 

Another hypothesis is that restaurants located in areas typically associated with 

transportation hubs (such as airports and train stations) and retail trade, would have seen 

a more dramatic decline in turnover because of travelling restrictions and less people 

visiting shopping malls etc. 

All local units from the business register were geocoded to address locations. For each 

local unit in the business register, coded as restaurant, the turnover development (change) 

between 2019 and 2020 was calculated. 

In the first step, a 500 m buffer was created around all geocoded restaurants. Within these 

buffers the total number of employees for all local units were summarised. In the second 

step, based on population data geocoded to address locations, the total resident population 

was also summarized within the same buffers. In the third step, the geocoded local unit 

data was overlayed by Statistics Swedens Activities zones layer. Activities zones refer to 

geographical areas characterized by a concentration of local units (clusters) and/or by 

large scale and industrial land use. Activities zones can be Hospital areas and university 

campuses, airports and industrial areas, business parks and logistics centres etc. 
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Figure 8: Conceptual sketch of the different types of location investigated (Source: Statistics 

Sweden) 

The result shows a significant difference between restaurants located in areas with a high 

number of population and a low number of employees compared to those restaurants 

located in areas with a low number of population and a high number of employees. On 

average, restaurants with a resident population between 1 000-4 999 and 5 000 or more 

employees within the proximity of 500 meters, faced a drop of -35.4 percent.  

At the other side of the spectrum were restaurants with a resident population of 5 000 or 

more and less than 1 000 employees within 500 meters. These restaurants faced a 

significantly less dramatic decline, -4.5 percent.  

Table 2: Turnover development in restaurants 2020 compared to 2019 by type of location (Source: 

Statistics Sweden) 

 Resident population within 500 m 

Number of employees within 500 m less than 1 000  1 000 - 4 999  5 000 or more 

5 000 or more -33.1 -35.4 -28.8 

1 000 – 4 999  -23.4 -14.5 -8.5 

less than 1 000  -13.8 -5.5 -4.5 
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The result also clearly shows that restaurants located in places associated with 

transportation and destinations such as zoos and amusement parks have had a 

significantly more negative turnover development compared to other locations.  

Table 3: Turnover development in restaurants 2020 compared to 2019 by type of location (Source: 

Statistics Sweden) 

Type of place 
Turnover 

development (%) 

Airports -65.4 

Zoos & amusement parks -61.2 

Train station (central stations in urban areas with 50 000 inhabitants or more) -40.0 

Hospital areas and university campuses -33.5 

Retail trade areas -25.8 

Industrial areas, business parks and logistics centres -16.9 

None of the above locations -15.7 

Total -20,0 

 

Original full article, including all tables and maps, is available on Statistics Swedens’s 

website. https://www.scb.se/hitta-statistik/redaktionellt/stora-skillnader-inom-

branschen-nar-restaurangernas-forsaljning-foll/ (only in Swedish). 

4. Recommendations 

Below are some recommendations and things to keep in mind when creating a geocoded 

business register. 

Setting up a business register and an address register  

The foundation for the examples presented in this business case is a business register 

containing local units. Eurostat has a thorough description of what a business register is 

and provides recommendations on the implementation and maintenance of national 

statistical business registers that are part of the European framework for statistical 

business registers (Eurostat 2022).  

 

 

https://www.scb.se/hitta-statistik/redaktionellt/stora-skillnader-inom-branschen-nar-restaurangernas-forsaljning-foll/
https://www.scb.se/hitta-statistik/redaktionellt/stora-skillnader-inom-branschen-nar-restaurangernas-forsaljning-foll/
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Norway, Sweden and Finland all have business registers structured in accordance with 

Eurostat’s recommendation and all three countries have very similar processes for 

geocoding the data. A fully geocoded business register, useful for geospatial statistics and 

analysis, requires information, business information as well as address information, at local 

unit level. 

The other key element is geospatial reference data to geospatially enable each local unit. 

Ideally, this should be an address register including the coordinates of the address points. 

Local conditions  

There may also be local conditions that make geocoding more difficult. In a perfect world, 

all local units will have a valid address that corresponds to an address in the authoritative 

address register, but this is not always the case in practice.  

For example, the responsibility for the registration of road addresses in Norway lies at the 

municipality level. In Norway, there are 356 municipalities. 75 municipalities have 100% 

coverage of street addresses. In total, the coverage is 97.59% of street addresses in the 

country. The fact that not everyone has 100% coverage means that some local units do 

not get a match in the geocoding process. One must then use other ways to geocode these 

local units. One way Statistics Norway does this is by using information from the 

agricultural register where Legal Units must state the cadastral- and property unit number 

when registering to receive governmental support. This information is also part of the 

buildings- and dwellings register, and one can therefore determine an address for the local 

units in the business register based on this information.  

As mentioned in the example from Finland above, the address information in the address 

register may not always be perfectly synchronised with the address information in the 

business register. The reason may be delay in registration from the responsible authorities. 

This is to some degree the case in Norway and accounts for some of the lack of coverage 

in street numbers described above. Some local units in the business register may be 

assigned to addresses not yet officially registered in the address register. Such addresses 

are in fact correct, but the responsible municipality has not yet updated the address 

register with the information. This means that it is not possible to fully implement the rule 

that addresses that are provided for the local units must exist in the address register as 

the coverage of the register is not absolute. 
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Errors in registrations  

As shown in the example from Finland, and in the example from Norway above, there 

might be errors in address registrations either in the business register or in the address 

register. Both of these can result in cases were local units with a correct address in one of 

the two registers, not being able to get a match in the other register. There is therefore a 

need for a process to compensate for human errors that may have occurred in the 

registration process. This can be done in many different ways.  
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