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Foreword 
 
The present report aims to provide a comprehensive picture of the pandemic situation of COVID-19 in the 
EU countries, and to be able to foresee the situation in the next coming days. We provide some figures and 
tables with several indexes and indicators as well as an Analysis section that discusses a specific topic related 
with the pandemic. 

As for the predictions, we employ an empirical model, verified with the evolution of the number of confirmed 
cases in previous countries where the epidemic is close to conclude, including all provinces of China. The 
model does not pretend to interpret the causes of the evolution of the cases but to permit the evaluation of 
the quality of control measures made in each state and a short-term prediction of trends. Note, however, 
that the effects of the measures’ control that start on a given day are not observed until approximately 7-14 
days later. 

We show an individual report with 8 graphs and a summary table with the main indicators for different 
countries and regions. We are adjusting the model to countries and regions with at least 4 days with more 
than 100 confirmed cases and a current load over 200 cases. 
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Situation and highlights 

Global situation 

Overall, the cumulative incidence in 14 days 
(A14) of all EU+EFTA+UK countries began a 
clear decrease about 10 days ago. The 
continent had reached very high values 
indeed, above 600 cases for 100,000 inhab. 
The decline has brought us at levels around 
500 cases for 100,000 inhab, which is still a 
serious and complex epidemiological 
situation. This value should continue to 
decrease, ideally until it drops below 100 cases 
per 100,000 inhab. If not, Christmas holidays 
and the arrival of winter might cause a third 
wave. If the incidence does not reach that 
level soon, we will be starting from a very 
complex situation, which could cause this 
hypothetical third wave to have worse 
consequences than the second. 

In this situation, it is interesting to look at the 
countries that are good examples of epidemic 
control. We have divided them into two 
groups, those that currently have an A14 
below 200 and those between 200 and 400.  

Finland is without doubt the best example of 
competent management of the epidemics, 
although it currently present highest empiric 
reproduction number. Nevertheless, its low 
incidence entails low risk right now. At no time 
the incidence of the country has exceeded the 
100-case threshold for 100,000 inhab. Iceland 
and Ireland experienced significant growth but 
control measures are driving them pretty fast in 
the right direction. Finally, Norway seems to have 
controlled its late-October growth successfully. 

The second group have rather high incidences 
but are not experiencing growth. All but Slovakia 
have a fairly stable situation. On the one hand, 
Germany stands out as one of the most populous 
countries that has managed to slow the growth 
of the A14 to about 300 cases. This is a rather high 
value but much lower than the typical value we 
encounter in other countries. On the other hand, 
the management in Slovakia, which has achieved 
a very significant decrease in the A14, is 
remarkable. We analyze Slovakia in our 
assessment today. 
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Situation and trends per country 

Maps of current situation in EU countries. Colour scale is indicated in each legend. 

• Cumulative incidence: total number of reported cases per 100,000 inhabitants 
• A14: Cumulative incidence last 14 days per 100,000 inhabitants (active cases) 
• ρ7: Empiric reproduction number  
• EPG: Effective Potential Growth (𝐸𝐸𝐸𝐸𝐸𝐸 = 𝐴𝐴14 · 𝜌𝜌7) 

Cumulative incidence A14 

  
ρ7 EPG 
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Tables of current situation in EU countries. Colour scale is indicated in each legend. 

Incidence, mortality and epidemiological indexes. 

Table of current situation in some EU provinces. Colour scale is indicated in each legend. 

(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG stands for Effective Growth Potential, which is the 
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 
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Situation of hospitalisations and ICUs in some EU countries. The analysis is done for those countries that 
report a historical series with current (active) number of patients in hospitals and ICUs1. We provide: 

• Current active hospitalisations and patients in ICU per 100,000 inhabitants.
• Current absolute number of active hospitalisations and patients in ICU.
• Rate of occupation of curative care hospital beds by Covid-19 patients (data from Eurostat 20182),

only for hospitalisations.
• Current rate of occupation with regards to the maximum Covid-19 occupation reached in this

pandemic.
• Weekly increase in Covid-19 patients in hospitals and ICUs.

1 https://github.com/ec-jrc/COVID-19 
2 https://ec.europa.eu/eurostat/databrowser/view/hlth_rs_bds/default/table?lang=en 
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Evolution of  of active ICUs in some EU countries. 
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Situation and trends in some European regions3 

Table of current situation in Sweden by region. Colour scale is indicated in each legend. 

3 https://github.com/ec-jrc/COVID-19/tree/master/data-by-region 

Table of current situation in Italy by region. Colour scale is indicated in each legend. 
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Situation and trends in other countries 

(1) ρ7 is the average of 7 consecutive ρ, but can still fluctuate. (2) EPG stands for Effective Growth Potential, which is the 
product of reported cumulative incidence of last 14 days per 105 inhabitants by ρ7 (empiric reproduction number). 
Biocom-Cov degree is an epidemiological situation scale based on the level of last week’s mean daily new cases 
(https://upcommons.upc.edu/handle/2117/189661, https://upcommons.upc.edu/handle/2117/189808). 

Table of current situation in Belgium by region. Colour scale is indicated in each legend. 

9

https://upcommons.upc.edu/handle/2117/189661
https://upcommons.upc.edu/handle/2117/189808


 

 

Analysis: On a theoretical analysis of massive testing with antigen tests (III). Costs 
and performance. Insights from the Slovakia massive test program. 

In the last two reports1, we have described the proper framework to classify the different types of massive 
testing proposals that have been put forward by different governments. We explain that, besides the 
sensitivity and specificity of the rapid tests, the classification of the different proposals should take into 
account whether the analysis of its success would need the development of an important infrastructure to 
do the tests or the sociological responses of the people in front of requests/advice/possibility of taking those 
tests. 

We explained that compulsory tests of a continuous population in a country, city, or neighborhood need the 
proper infrastructure in place so that it can be carried out. In this type of massive test, personal inclinations 
are not relevant since all the people take the test and they can move or must remain at home according to 
the result. We explained that in compulsory continuous frameworks everything is a matter of costs versus 
benefits of the proposal. 

We identified the main costs associated with the massive testing arise from the infrastructure to obtain and 
deploy the massive testing scheme, plus the vigilance structure needed to make it compulsory, plus the 
economic loss associated with putting in quarantine a group of people who are false positive in the screening. 
We also described how the benefit analysis is done using specificity and sensibility values of the test. 

In this assessment, we show how it is the benefit analysis that is complicated to make while the cost side 
can be estimated with more accuracy using reasonable data and indirect estimations of the test 
deployment infrastructure. This uncertainty on the benefit side presents a challenge for policymakers. Let 
us review first, however, key data from the massive test that has been carried out in Slovakia23456. 

Key data from Slovakia process 

The recent testing of 3.62 million people in Slovakia and the data associated with it provides us with first-
hand knowledge here in Europe of the cost structure of the procedure and its benefits. Let us start with the 
key facts: 

• 3.62 million tests that needed to be purchased. Slovakia bought 13 million tests for 50 million euros 
to BIOCREDIT COVID-19 Ag (RapiGEN, South Korea) and Standard Q COVID-19 Ag (SD Biosensor, 
South Korea). 

• The specificity of these tests is around 99.7% with error intervals 99.1% and 99.85%. Sensitivity for 
symptomatic cases is high around 95%, but for the general population is around 70% with error 
intervals between 60% and 80%. 

• 1,000 sites to do testing which required transport and building. 
• 40,000 people involved. Slightly more than half of them were either volunteers or members of the 

army with very low opportunity cost for the administration of the logistic side of the infrastructure. 
• Around 15,000 were health officials who did indeed required training and cost. 
• 97% of the target population took the test. 

                                                           
1 https://upcommons.upc.edu/handle/2117/332747 , https://upcommons.upc.edu/handle/2117/333381 
2 https://emerging-europe.com/news/slovakias-mass-covid-19-test-reveals-that-1-06-per-cent-of-population-has-
coronavirus/   
3 https://www.bi.team/blogs/how-slovakia-tested-3-6-million-people-for-covid-19-in-a-single-weekend/  
4 https://www.bi.team/wp-content/uploads/2020/11/Slovakia-COVID-19-Population-Testing-Report.pdf  
5 https://www.bmj.com/content/371/bmj.m4469  
6 https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(20)32261-3/fulltext  
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• The deployment of police resources to make the system compulsory is not clear at this point. The 
redirection of resources seems the most probable outcome with a low opportunity cost for the 
control operation. 

• Enforcement by companies on the other hand seems to be gaining ground with administration hours 
to request the certificates as a cost that must be taken into account. 

• The number of positive tests has been 38,360. 

Cost analysis 

The goal is to establish a back-of-the-envelope number of the cost of the testing taking into account all the 
possible sources of this cost. It is important to obtain the order of magnitude of cost per test and its 
uncertainty that can be useful for the ECDC and policymakers. We claim that the key basic number is that 
each test costs, effectively, 10 €. From there, all the basic cost-benefit analysis can be made. 

Let us specify how do we get the key number of 10 € per test. 

• Cost per test: 50/13=3.8 €. Adding opportunity cost of army and police roughly 4-5 € per test. 

• Cost of health personal: payment of 30,000 working days 1-2 € per test 

• We estimate the physical and transport infrastructure around 1,000-3,000 euros per site (similar to 
those of small venue concerts) which would add around 0.5-1 € per test. 

• Cost of administrative compliance. Given that the total amount of test is more than 3 million even if 
checking administratively in each company only takes 5-10 minutes given that 1-2 million people 
could be potentially requested can add up easily to 0.5-1 € per test. 

• The expected number of false positives is around 15,000. The cost of quarantine can change a lot 
from country to country. This is probably the estimation with a larger uncertainty. If we take the GDP 
per person in Slovakia of 20,000 €, the cost would be around 8 million, or north of 2 € per test. 
However, picking the labor share will drop this value to 1 €. The number of false positives can actually 
be twice as high and also half of it. Furthermore, other countries have higher productivity and GDP 
than Slovakia. Similarly, the ability to be productive during quarantine (working from home if without 
symptoms) has huge uncertainties associated. So, anything between 1 and 4 € per test is a possible 
and reasonable estimate and the main source of uncertainty in the cost.  

If we add all of them up, we have an interval of 7-13 € per test. It makes sense to take 10 euros then as the 
typical cost of the massive test procedure with a 30% error interval. 

Benefit analysis 

According to authorities, 38,359 positives were detected. Taking into account sensitivity (73.0 % [64.3-80.5 
%]) and specificity (99.62 % [99.12-99.84 %]), we can estimate that: 

• Real incidence is about 0.94 %, 95% confidence intervals: [0.25-1.26 %]. 
• 24,732 positives are true positives, 95% confidence intervals: [6290 - 33571]. 
• 13,627 positives are false positives, 95% confidence intervals: [5738 - 31558]. 
• There were around 9,147 undetected positives, 95% confidence intervals: [1951 - 13448]. 

It is estimated that A7 indicator in Slovakia at the moment tests were performed was 940 positives per 
100,000 inhabitants. It is rather important to compare this number with the incidence detected the previous 
week, which according to ECDC data is around 320 cases per 100,000 (around 17,000 cases). Using the central 
estimate, Slovakia might have been detecting around 1/3 of the cases. However, the large interval of 
confidence we have makes it perfectly possible that Slovakia could have been detecting most of its cases. 

11



 

 

Notice that having 17,000 true and undetected positive cases is a perfectly possible result of the mass testing 
campaign given the large confidence intervals. 

The same uncertainty appears regarding the cost of detecting one infected person. If we take the central 
estimation, this is roughly 1,500 € per positive case when the weekly incidence is around 1%. However, the 
cost could be as high as 6,000 € or as low as 1,000 € depending on the true specificity of the test. If we 
include the 30% confidence interval of the cost analysis we have made, we find that there is a confidence 
interval of the cost per person detected of one order of magnitude. In the next assessment, we analyze the 
deep implications that the current huge uncertainty in the cost-benefit analysis has for public policy. 
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Legend: Countries’ reports details 
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(1) Analysis and prediction of COVID-19 
for EU+EFTA+UK 
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(2) Analysis and prediction of COVID-19 
for other countries 
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Methods 

(1) Data source 

Data are daily obtained from European Centre for Disease Prevention and Control (ECDC)7 and country official 
sources (when indicated). Daily data comprise, among others: total confirmed cases, total confirmed new 
cases, total deaths, total new deaths. It must be considered that the report is always providing data from 
previous day. In the document we use the date at which the datapoint is assumed to belong, i.e., report from 
15/03/2020 is giving data from 14/03/2020, the latter being used in the subsequent analysis.  

(2) Data processing and plotting 

Data are initially processed with Matlab in order to update timeseries, i.e., last datapoints are added to 
historical sequences. These timeseries are plotted for individual countries and for the UE+EFTA+UK as a 
whole: 

 Number of cumulative confirmed cases 
 Number of reported new cases 
 Number of cumulative deaths  

Then, two indicators are calculated and plotted, too: 

 Case fatality rate: number of cumulative deaths divided by the number of cumulative confirmed 
cases, and reported as a percentage; it is an indirect indicator of the diagnostic level. 

 ρ: this variable is related with the reproduction number, i.e., with the number of new infections 
caused by a single case. It is evaluated as follows for the day before last report (t-1): 

𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 2)

𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛(𝑡𝑡 − 7) 

where Nnew(t) is the number of new confirmed cases at day t after applying a 7-day moving average 
to the new cases dataset, so that fluctuations (e.g., weekend effect) are smoothed.  

(3) Classification of countries according to their epidemic level: the scale Biocom-Cov 

Countries are assigned a degree in the discrete Biocom-Cov scale, which aims to facilitate a simple way of 
assessing the situation of the country. It is based on the level of daily new cases per 100,000 inhabitants as 
follows: 

Pandemic degree Daily new incident 
cases per 105 inh. 

0 0 
1 0-0.1 
2 0.1-0.5 
3 0.5-1.25 
4 1.25-2 
5 2-3 
6 3-5 
7 5-8 
8 8-14 
9 >14 

 

                                                           
7 https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases 
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(4) Fitting a mathematical model to data 

Previous studies have shown that Gompertz model8 correctly describes the Covid-19 epidemic in all analysed 
countries. It is an empirical model that starts with an exponential growth but that gradually decreases its 
specific growth rate. Therefore, it is adequate for describing an epidemic wave that is characterized by an 
initial exponential growth but a progressive decrease in spreading velocity provided that appropriate control 
measures are applied. Once in the tail, predictions work but the meaning of parameters is lost. 

Gompertz model is described by the equation:  

𝑁𝑁(𝑡𝑡) = 𝐾𝐾 𝑒𝑒−𝑙𝑙𝑛𝑛 � 𝐾𝐾𝑁𝑁0
�· 𝑛𝑛− 𝑎𝑎·(𝑡𝑡−𝑡𝑡0)

 

where N(t) is the cumulated number of confirmed cases at t (in days), and N0 is the number of cumulated 
cases the day at day t0. The model has two parameters: 

 a is the velocity at which specific spreading rate is slowing down; 
 K is the expected final number of cumulated cases at the end of the epidemic. 

This model is fitted to reported cumulative cases of the UE and of countries that accomplish two criteria: 4 
or more consecutive days with more than 100 cumulated cases, and at least one datapoint over 200 cases. 
Day t0 is chosen as that one at which N(t) overpasses 100 cases. If more than 15 datapoints that accomplish 
the stated criteria are available, only the last 15 points are used. The fitting is done using Matlab’s Curve 
Fitting package with Nonlinear Least Squares method, which also provides confidence intervals of fitted 
parameters (a and K) and the R2 of the fitting. At the initial stages the dynamics is exponential and K cannot 
be correctly evaluated. In fact, at this stage the most relevant parameter is a.  

It is worth to mention that the simplicity of this model and the lack of previous assumptions about the Covid-
19 behaviour make it appropriate for universal use, i.e., it can be fitted to any country independently of its 
socioeconomic context and control strategy. Then, the model is capable of quantifying the observed 
dynamics in an objective and standard manner and predicting short-term tendencies.  

(5) Using the model for predicting short-term tendencies 

The model is finally used for a short-term prediction of the evolution of the cumulated number of cases (3-5 
days). The confidence interval of predictions is assessed with the Matlab function predint, with a 99% 
confidence level. These predictions are shown in the plots as red dots with corresponding error bar. For series 
longer than 9 timepoints, last 3 points are weighted in the fitting so that changes in tendencies are well 
captured by the model. 

(6) Estimating non-diagnosed cases 

Lethality of Covid-19 has been estimated at around 1 % for Republic of Korea and the Diamond Princess 
cruise. Besides, median duration of viral shedding after Covid-19 onset has been estimated at 18.5 days for 
non-survivors9 in a retrospective study in Wuhan. These data allow for an estimation of total number of 
cases, considering that the number of deaths at certain moment should be about 1 % of total cases 18.5 days 
before. This is valid for estimating cases of countries at stage II, since in stage I the deaths would be mostly 

                                                           
8 Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176. 
9 Zhou et al., 2020. Clinical course and risk factors for mortality of adult 
inpatients with COVID-19 in Wuhan, China: a retrospective 
cohort study. The Lancet; March 9, doi: 10.1016/S0140-6736(20)30566-3 

78



 

 

due to the incidence at the country from which they were imported. We establish a threshold of 50 reported 
cases before starting this estimation.  

Reported deaths are passed through a moving average filter of 5 points in order to smooth tendencies. Then, 
the corresponding number of cases is found assuming the 1 % lethality. Finally, these cases are distributed 
between 18 and 19 days before each one.  
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