
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. 
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Authors: Olav ten Bosch and Dick Windmeijer 

Data sources 
- The General Business Register (GBR) (about 1.5 M enterprises), of which 1/3 has a known URL 

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

- Websites from enterprises via dedicated scraping software from Poland 

- Twitter messages via Twitter API 

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

Methodology 
1. Determination of a set of enterprises from the GBR that responded to the 2017 ICT survey (8909). 

2. URL retrieval (see other use case) on the subset of enterprises in this set not having a known URL. 

Creation of a smaller set for which we have a URL either from our GBR or from URL retrieval (7222). 

3. Social media detection on these enterprises using software developed by Statistics Poland, 

customized1 for local use: https://github.com/jmaslankowski/WP2-Social-Media-Presence 2 

4. Comparison of four different questions on social media presence from the ICT survey with the 

prediction based on the web. 

5. For detecting the goal of social media use, we collected about 4 M.  tweets from the enterprises 

for which we found a Twitter account in step 3. We created a collection of 1-, 2- and 3-grams of 

words in all tweets per enterprise. After splitting it in a training set and a test set (70/30) we trained 

a model using random forest. 

  

                                                           
1
 One of the refinements was to add a step to determine the Twitter user id from the Twitter-URL being found. 

2
 Mentioned in the awesome official statistics software list: https://github.com/SNStatComp/awesome-official-

statistics-software  

https://github.com/jmaslankowski/WP2-Social-Media-Presence
https://github.com/SNStatComp/awesome-official-statistics-software
https://github.com/SNStatComp/awesome-official-statistics-software


Results 
We describe the confusion matrix and some common performance metrics per case3. 

Social Media Type 

Question: Does your enterprise use the following social media? 

Answer: Social networks such as Facebook, LinkedIn, GooglePlus? (Yes, No) 

 Predict 

True Yes No Total 

Yes 3815 1885 5700 

No 553 969 1522 

Total 4368 2854 7222 

 

             precision    recall  f1-score   support 

        Yes       0.87      0.67      0.76      5700 

         No       0.34      0.64      0.44      1522 

avg / total       0.76      0.66      0.69      7222 

Accuracy: 0.66 

Balanced accuracy: 0.65 

Prediction social network use: 60 % 

 

Answer: Blogs or microblogs such as Twitter? (Yes, No) 

True Yes No Total 

Yes 2058 1021 3079 

No 1290 2853 4143 

Total 3348 3874 7222 

 

             precision    recall  f1-score   support 

        Yes       0.61      0.67      0.64      3079 

         No       0.74      0.69      0.71      4143 

                                                           
3 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


avg / total       0.68      0.68      0.68      7222 

Accuracy: 0.68 

Balanced accuracy: 0.68 

Prediction use of Blog or microblogs such as Twitter: 46 % 

 

Answer: Websites that share multimedia (movies, photos) like Youtube, Instagram? (Yes, No) 

 Predict 

True Yes No Total 

Yes 1439 1592 3031 

No 892 3299 4191 

Total 2331 4891 7222 

 

             precision    recall  f1-score   support 

        Yes       0.62      0.47      0.54      3031 

         No       0.67      0.79      0.73      4191 

avg / total       0.65      0.66      0.65      7222 

Accuracy: 0.66 

Balanced accuracy: 0.63 

Prdiction use of websites that share multimedia: 32 % 

 

All answers put together, which could be taken as an indication of the social media presence in 

general: 

 Predict 

True Yes No Total 

Yes 4126 1720 5846 

No 561 815 1376 

Total 4687 2535 7222 

 

            precision    recall  f1-score   support 

        Yes       0.88      0.71      0.78      5846 



         No       0.32      0.59      0.42      1376 

avg / total       0.77      0.68      0.71      7222 

Accuracy: 0.68 

Balanced accuracy: 0.65 

Prediction Social Media use any type (All): 65 % 

 

Social Media Use (goal): 

Question: Does your enterprise use social media to: 

Answer: develop the image of your enterprise or for marketing?  (Yes, No) 

 Predict 

True Yes No Total 

Yes 715 34 749 

No 140 33 173 

Total 855 67 922 

             precision    recall  f1-score   support 

        Yes       0.84      0.95      0.89       749 

         No       0.49      0.19      0.28       173 

avg / total       0.77      0.81      0.78       922 

Accuracy: 0.81 

Balanced accuracy: 0.57 

Prediction use for marketing: 93 % 

 

Answer: to get opinions/reviews from customers or to answer questions?  (Yes, No) 

 Predict 

True Yes No Total 

Yes 202 253 455 

No 135 332 467 

Total 337 585 922 

 

             precision    recall  f1-score   support 



        Yes       0.60      0.44      0.51       455 

         No       0.57      0.71      0.63       467 

avg / total       0.58      0.58      0.57       922  

Accuracy: 0.58 

Balanced accuracy: 0.58 

Predicted use for opinions/reviews/questions : 37 % 

 
Answer: for recruitment? (Yes, No) 

 Predict 

True Yes No Total 

Yes 661 59 720 

No 167 35 202 

Total 828 94 922 

 

             precision    recall  f1-score   support 

        Yes       0.80      0.92      0.85       720 

         No       0.37      0.17      0.24       202 

avg / total       0.70      0.75      0.72       922 

Accuracy: 0.75 

Balanced accuracy: 0.55 

Predicted use for recruitment: 90 % 

 

  



Comparison with published figures 
The figures were published on the level of individual questions, where the predictions were done on 

a combination of questions. We therefore roughly compare the mean of the statistics on the 

individual results with the predictions: 

 Social 
networks 

Blogs Multimedia ALL marketing Opinions Recruitment 

Published 67 % 29 % 29 % 69 % 83 % 46 % 72 % 

Predicted 60 % 46 % 32 % 65 % 93 % 37 % 90 % 

 

Conclusion 
- Detecting the social media use for enterprises can be done reasonably effective via this 

method, with the exception of detecting the use of blogs. 

- Detecting the goal of social media use of enterprises is also reasonably successful, comparing 

the published and predicted figures for the three variables taken into consideration. 

 

Limitations and future work 
 

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

2017, the URL retrieval and social media scraping was carried out January 2018. This could 

explain some differences. 

- Some early manual inspection showed that some enterprises do have a facebook account, 

however they do not have a link to their facebook account on their webpage. This might 

explain some of the results. A further refinement could be to also consult facebook directly if 

no activity is found on the enterprises web site. The same could hold for other social media. 

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

survey could be wrong as well. 

- There was no checking on the URLs found between the URL retrieval step and the social 

media detection step. Starting with a wrong URL could explain some of the differences.  


