
ESSnet Big Data WP2: Webscraping Enterprise Characteristics 
Methodological note 

The ESSnet BD WP2 performs joint web scraping experiments following in multiple countries, using as much as 

possible the same methodological concepts. The aim is to derive experimental statistics on enterprises from 

information found on the web, especially the websites of enterprises. It should be noted that these statistics 

have not reached maturity in terms of harmonisation, coverage or methodology. At this point they are to be 

treated as the output of research experiments and they do not necessarily align with the official statistics 

published on this subject. 

Use case: URL Retrieval 
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Data sources 
- The General Business Register (GBR) (about 1.5 M enterprises of which 1/3 have a known URL) 

- Responses from Dutch ICT use survey (responses from about 9 000 enterprises) 

- Websites from enterprises via Google search engine 

Population 
The enterprises as defined by the ICT use survey (>10 persons, limited NACE) 

Methodology 
1. Extraction of a set of 1 000 enterprises with URL from the GBR, > 10 persons, any NACE code. 

2. For all enterprises in this set, we executed 6 search queries on Google, using the Google API. 5 

queries use a combination of enterprise name and address info. One query is designed to find the 

contact page of an enterprise. 

3. We split this set into a training set and a validation set and created a model to predict if a URL 

from the search results belongs to the enterprise being searched for. Features are created by 

checking whether the name or postal code is contained in the URL, title or snippet. Also the rank in 

the search results list and the type of query is used as a feature. 

4. For the 40 000 enterprises without URL from the GBR, > 10 persons, any NACE code, we performed 

the 6 search requests and used the model derived in step 3 to select the URL that is most likely to 

belong to the enterprise. 

5. We selected the set of enterprises that responded to the ICT use survey and for which we have a 

URL either from the GBR or as a result from step 4. 

5. We compared the answers from the ICT use survey on the question “Do you have a website” with 

our prediction based on the web. 

  



Results 
We describe the confusion matrix and some common performance metrics1. 

Question: Does your enterprise have a website (Yes, No)? 

 Predict 

True Yes No Total 

Yes 6846 1158 8004 

No 113 792 905 

Total 6959 1950 8909 

 

             precision    recall  f1-score   support 

        Yes       0.98      0.86      0.92      8004 

         No       0.41      0.88      0.55       905 

avg / total       0.93      0.86      0.88      8909 

Accuracy: 0.86 

Balanced accuracy: 0.87 

Prediction having a website: 78 % 

 

 

  

                                                           
1 See https://en.wikipedia.org/wiki/Confusion_matrix and https://en.wikipedia.org/wiki/Evaluation_of_binary_classifiers 

https://en.wikipedia.org/wiki/Confusion_matrix
https://en.wikipedia.org/wiki/Evaluation_of_binary_classifiers


Comparison with published figures 
Enterprises in ICT population having a website: 

Published: 86 % 

Predicted: 78 % 

Comparison per number of employees: 

 

Comparison per NACE class: 

 

C Manufacturing 

F Construction 

G Wholesale and retail trade; repair of motor vehicles and motorcycles 



H Transportation and storage 

I Accommodation and food service activities 

J Information and communication 

K Financial and insurance activities 

L Real estate activities 

M Professional, scientific and Technical activities 

N Administrative and support service activities 

Q Human health and social work activities 

 

Conclusion 
- Detecting the existence of a website for an enterprise can be done successful via this 

method. 

- The predicted values are consistently smaller compared to the published figures for all size 

classes and NACE classes (except “M Professional, scientific and technical activities”). The 

relative distribution of the percentage of businesses with a website over size class and over 

NACE classes is comparable for true versus predicted. 

 

Limitations and future work 
 

- The datasets were created at different points in time; the ICT use survey was executed 

beginning 2017, the URL retrieval was carried out January 2018. This could explain some 

differences. 

- One has to keep in mind that not only the web scraper could be wrong, an answer on the ICT 

use survey could be wrong as well. 

- Probably the model could be further improved by increasing the size of the training set, 

which would also add more negative examples (enterprises without a website). Also manual 

checks would further improve the quality of the training set. 

- The method described here does only involve search via a search engine, not any additional 

scraping of the website itself. Adding this scraping step after the search step could further 

improve the results. 


