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SUMMARY  

 

Accurate estimation of the rebuilding costs of is essential in the property insurance process 

both for the customer and the insurance company. For the Netherlands Infofolio has 

developed an objective, unambiguous and robust econometric model to estimate the 

rebuilding cost of all home. With the growing availability of data in Europe, both open and 

commercial, the question arises whether it is possible to construct, renew and publish a 

European rebuilding cost index using the Netherlands as a baseline to estimate the rebuilding 

cost of homes across Europe.  

 

Internet research shows that many datasets containing geo-spatial and administrative data 

exist for Germany, the UK and Sweden, however, most of these data sources cover either a 

specific area or a specific time period. The combination of 3D laser scanning (LiDAR) data   

and building and/or cadastre data is most promising as it is widely available, fairly uniform 

and can be used to construct detailed 3D models of homes. By combining features extracted 

from these 3D models and available European construction cost data a European rebuilding 

cost index  can be created. 

 

Further research is needed to determine whether the proposed approach to 

collecting data and constructing a European rebuilding cost index yield 

sufficiently accurate estimations of rebuilding costs. We propose to apply 

the proposed method to four middle-sized cities in Europe and review and 

assess the results with international insurance partners. 
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1. INTRODUCTION 

 

Property insurance is a major part of the European insurance industry, accounting for 105 

billion euros in premiums in 2018 (Insurance Europe, 2019). An accurate estimation of the 

rebuilding cost of a home, i.e. the cost of completely rebuilding a home if it is destroyed 

beyond repair, is an integral part of the insurance policy. On the one hand insurers need a 

reliable and up-to-date estimation of the rebuilding cost to make sure consumers are paying 

the proper premium as property insurance is often either mandatory or required to apply for a 

mortgage. On the other hand, Solvency II, a risk-based compliance framework put in place in 

2016, mandates reporting on over- and underinsurance and the size, spread and cumulation of 

risk, among other things (Jellema, 2017a). This reporting cannot be done properly without an 

accurate estimation of rebuilding costs.  

  

Infofolio delivers digital information products for the insurance and has developed an 

objective, unambiguous and robust econometric model to estimate the rebuilding cost for all 

homes in the Netherlands (Jellema, 2014). The output of this model is widely used by 

insurers, representatives and intermediaries and enables them to streamline the offering 

process, periodical checks and renewal of policies, risk management and reinsurance. The 

model is developed in collaboration with market parties using reference data of representative 

houses and is constantly updated using the information gathered in the Infofolio data 

platform, a nationwide, high quality database with detailed information about the build 

environment in the Netherlands. The Infofolio data platform is based on data from national, 

provincial and municipal authorities and market parties. The model uses the physical 

dimensions of the building as well as architectural, utilization, economic, demographic and 

geographical dimensions.  

 

Although similar models for other countries exist (Corlier, 1986), given the level of accuracy, 

objectiveness and market acceptance of the Dutch model a logical next step is to try to apply 

this model in other European countries. However, in earlier research by Infofolio it has 

become clear that despite the goals set forth in the Inspire Directive (European Commission - 

Joint Research Centre, 2019) regional and national differences in the availability and quality 

of spatial data make a common approach to gathering, assessing and applying this data 

currently infeasible. Furthermore, reference data as used in the development of this model is 

limited to the Netherlands and obtaining accurate, correct and up-to-date reference sets 

outside of the Netherlands would be very time consuming and labour intensive.    

  

For the reasons laid out above we attempt to assess what data is available outside of the 

Netherlands and how this data can be collected, validated and enriched regionally, based on 
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availability. Furthermore, we will formulate an approach to build a first model for estimating 

rebuilding costs based on the minimal set of parameters available and assess whether data on 

European construction costs is available which we can combine with this model to create a 

European rebuilding cost index, using the Netherlands as reference. This European rebuilding 

cost index can be used to correct for relative differences in rebuilding costs between countries 

and the index will be updated and published periodically on https://www.infofolio.eu. 

Ultimately the European rebuilding cost index will enable us to estimate rebuilding costs for 

homes in Europe as long as the appropriate data is available. 

 

2. METHOD 

 

The availability of potentially useful geospatial data is assessed through internet research. In 

this research we take quality aspects like consistency, completeness, timeliness, accuracy and 

precision into account and both public and commercial sources are assessed (Jellema, 2017b). 

In order to keep the research concise and focused we limit ourselves to assessing data 

availability in three European countries apart from the Netherlands. Germany is chosen as it is 

the most populous country within the EU and recently passed a law mandating that research 

data is made publicly available (European Data Portal, 2017). The UK  is chosen because a 

number of insurers working together with Infofolio are active in both the Netherlands and the 

UK. Finally, Sweden is chosen as it has a good track record regarding open government data 

and is one of the most innovative countries in the world (Brouwers, 2019).  

  

For the three chosen countries data is gathered and assessed in three distinct steps (Hox, 

2005). First potentially useful data sources are located and ownership and data format are 

determined. Next the accessibility of the potential data sources is assessed by determining 

whether the data is freely available or behind a paywall. Third the quality of the potential data 

sources is determined based on currentness, precision, and completeness (Veregin, 1999). 

Currentness refers to the degree to which a data source is up-to-date. Precision refers to the 

level of detail within the data source and is often referred to as resolution in the context of 

geospatial data. Completeness in the context of this paper refers feature completeness i.e. to 

the extent to which the features available defined in a data source are filled.  

  

After samples from the data sources found to be available and of sufficient quality for our 

purpose are collected an additional assessment is done. The goal of this additional assessment 

is to establish whether the collected data sources contain enough features to enable the 

development of a new model to estimate rebuilding costs. Based on our experience with our 

current model, physical dimensions of the building as well as utilization and geographical 

dimensions are minimum requirements to develop a feasible model. 

 

 

Finally, we assess whether data on European construction costs is available and sufficiently 

detailed to combine with the proposed model to create a European rebuilding cost index. 

 

European Valuation of Houses, a First Approach (10566)

Rients Van Wijngaarden, Michiel Jellema and Marinus de Bakker (Netherlands)

FIG Working Week 2020

Smart surveyors for land and water management

Amsterdam, the Netherlands, 10–14 May 2020

https://www.infofolio.eu/


 

3. RESULTS 

 

We found that in the three countries included in our search many different data sources are 

available, both public and commercial. However, most of these data sources cover either a 

specific area or a specific time period, making them unsuitable for our purpose. In some 

cases, complete datasets containing the required features were available commercially but 

prohibitively expensive again making them unsuitable for our purpose.  

  

The most uniformly and easily available type of data turned out to be 3D laser scanning 

(LiDAR) data in the form of point clouds. Currently point cloud data for 72% of England is 

available while in Germany almost the entire country is covered. The coverage in Sweden is 

currently much lower, however the entire country will be covered by 2022. More importantly 

LiDAR data is also available for the entire Netherlands which will provide a reliable baseline 

in the development of the simplified rebuilding cost model. We were also able to determine 

that building and cadastre data is available in all countries included in our search.  

  

LiDAR data can be used to construct 3D models of buildings (Gooding, 2015, Wu, 2019). In 

fact for many countries this has already been done and the results are available. However, 

these are models with a level of detail (LOD) of 1 (see figure 1), not detailed enough to 

accurately calculate volumes and floorspaces. In order to get to the level of detail needed we 

combined the LiDAR point clouds with building polygon data from national registers and 

used available tooling to extract roof forms. In this way we ended up with detailed 3D models 

of buildings which enables us to calculate floor space, volume and determine the type of 

home. Since the LiDAR data is combined with building and cadastre data, addresses and 

locations are either available or can be added by geocoding and intersecting separate address 

files. The results of this approach are shown in figure 2.  
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Figure 1: An improved LOD specification for 3D building models (Biljecki, 2016).   

  

  
  

Figure 2: 3D model of the municipality of Zeist in the Netherlands 

  

Finally, several sources were found with detailed information regarding construction costs in 

several European countries (e.g. http://constructioncosts.eu/, Eurostat, 2020), including the 

countries covered in this research. By using Econometric and Machine Learning techniques 

these sources can be combined  with the proposed model to calculate relative differences 

between countries in the form of an index. 
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4. DISCUSSION 

 

Regional and national differences in the availability and quality of spatial data make a 

uniform approach to gathering, assessing and applying this data similar to the approach 

currently used by Infofolio in the Netherlands unfeasible at this time. However, with the 

methods and results described in this paper we have shown that we are able to gather data in 

such a way that the development of a first model for estimating rebuilding costs based on 

internationally available data is possible. We have also shown that sufficient data is available 

to develop and periodically publish a European rebuilding cost index. Given these results it 

seems feasible to ultimately calculate a rebuilding cost for the majority of houses is Europe. 

  

However, there are still some hurdles.  First of all, the LiDAR data used in the construction of 

3D models is not currently available for every country or region, limiting the coverage of our 

proposed methodology. Second, we do not know if we will be able to roll out our proposed 

methodology on scale, especially considering that the constructing of 3D models of buildings 

is computationally very intensive. Third, we do not know if the accuracy and explanatory 

power of the proposed model for calculating rebuilding costs will be sufficient. Last of all it is 

an open question whether the proposed European rebuilding cost index will be detailed 

enough to calculate relative differences between countries and regions within countries. In 

order to address these hurdles further research is required. 

 

5. FUTURE STEPS 

 

In this paper we have laid out a method for calculating rebuilding costs for houses in Europe 

and we have shown that this method is feasible. In order to further develop and test this 

method, the following steps are proposed. First, we will gather data for four average sized 

cities in Europe using the method described in this paper. Then we will develop the proposed 

model for calculating rebuilding costs using the features available in the collected datasets. 

Next, the developed model will be tested for accuracy and explanatory power using the 

Netherlands as a baseline. The developed model will then be combined with European 

construction cost data to create a detailed  European rebuilding cost index expressing relative 

differences in rebuilding costs between countries and/or regions. Finally, the European 

rebuilding cost index will be used to calculate a preliminary rebuilding cost for every house in 

the previously gathered data. These results will be reviewed and assessed in collaboration 

with international insurance partners. 
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