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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
Today in the report we include some
simple but very informative graphics
(see below). For all EU+EFTA+UK
countries we represent the 7-day
cumulative incidence per 100,000
inhabitants in two consecutive weeks:
on the vertical axis we represent the
current incidence, and on the
horizontal axis we represent the
incidence of the previous 7 days. What
is relevant about this representation is
that we can very easily visualize
whether the epidemiological situation
is better or worse, simply by seeing if
the point is above or below the
diagonal. In addition, the pairs of values
show current and previous week’s impact. To facilitate the visualization of the different states, we have
divided the countries into three plots. Unfortunately, 26 countries are above the diagonal (in red), meaning
the number of cases is increasing, and only Croatia and Poland are below the diagonal (in green). The positive
part is that most countries have a weekly incidence per 100,000 inhabitants which is lower than 50. Only 4
states have an incidence of more than 50: Malta and the Czech Republic, which have exceeded the threshold
of 50 in the last 7 days, and France and Spain, which continue in a growing trend. The situation in Spain is
already worrying, with a 7-day incidence close to 150.
Another novelty of the reports are the tables that assess the epidemiological situation of different European
regions. So far, we have included regions in Sweden, Austria, Portugal and Spain. It is easy to see that the
situation inside the countries can be very different.

Highlights
•
•
•

As shown, all countries are in a worsening trend. Only Spain reports a weekly incidence higher than
100 cases per 100,000 inhabitants.
Only Poland (0.9), Croatia (0.9) and Iceland (0.7) remain at ρ7<1.
Five countries show an EPG>100 (Spain, France, Czech Republic, Austria and Luxembourg).
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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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Table of current situation in EU countries. Colour scale is indicated in each legend.

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).
(1)
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7-day cumulative incidence trends in EU countries. Current and previous week cumulative incidences by
countries. In red, countries where situation has worsened (above the diagonal). In green, countries whose
situation has improved (below the diagonal). Axes’ scales are adapted to each set of countries.
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Situation and trends in some European regions1
Table of current situation in Switzerland regions. Colour scale is indicated in each legend.

Table of current situation in Netherlands regions. Colour scale is indicated in each legend.

1

https://github.com/ec-jrc/COVID-19/tree/master/data-by-region
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Table of current situation in Germany regions. Colour scale is indicated in each legend.

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).
(1)

Situation and trends in other countries

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).
(1)
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Analysis: Spanish second wave (II). Study of the kinship differential attachment to
individual responsibility measures for infection prevention. Case study: Barcelona
In the assessment of last week dealing with the analysis of the second wave of Covid-19 infection in Spain 2
we asked ourselves about the different hypotheses that can explain why Spain is the leading country in new
infections. We showed that Spain opened earlier than most countries in terms of active cases and that the
evolution has been worse. However, there have been some key countries (France, Netherlands, Belgium,
Romania as key examples) that opened roughly at the same time in epidemiological terms and have had a
better evolution in the sense that the number of cases started to raise later. It seems then that the
explanation for Spain leading the second wave is multifactorial. Here we analyze another factor or
hypothesis, which states that: Spanish population has followed a pattern of interactions and behavior who
has facilitated transmission compared with the pattern of other countries.
At this point is important to stress one thing. If all the population follows the guidelines most of the time, a
second wave is impossible. It is obvious that in Spain not all the people washed their hands, wore a mask and
kept the 2 m distance rules in highly ventilated areas. The question is if they followed them less than other
countries or roughly at equal levels. If they have followed them at roughly equal levels, then a new hypothesis
for the evolution would be needed.
In order to answer these questions, we have looked at self-declaration of mask wearing as a proxy of active
individual measures. We have compared it with an external observation and classification of mask wearing
in a sample of more than 3,000 people in Barcelona that we have done during the last two weeks. We attach
the methodology of this classification sampling that shows how often people wore masks in the streets, bars,
parks and supermarkets of five Barcelona districts.
Let us advance the conclusions. There are important evidences pointing to a heavy use of active individual
prevention measures when Spaniards are surrounded by people with no kinship relation and a very low or
null when surrounded by people in one’s kinship network (in family, work or leisure environments). In the
specific case of Barcelona, sampled population strongly points to a use of wearing masks and protection
measures for themselves a lot in front of people that do not know at all, but a relaxation of these measures
almost completely when they know the person. The possible exception, which was not specifically
addressed in this field study, are people in risk of bad prognosis and those with kinship relation with them.
In other words, we cannot disregard the possibility that gatherings of families and friends take active
measures of prevention when in front of an older friend or family-member as suggested by Spanish health
officials, but there are clearly evidences that they do not do it otherwise.
Let us start with self-reported use of mask wearing in different European countries. In June, Spain and Italy
were two of the countries with highest self-reported use of mask outdoors, stabilized at around 80-90%.
France was behind around 40% while Netherlands and Belgium had no data or it was negligible 3.
Some things have changed from June to September. France authorities have imposed a compulsory use of
masks outside and they will force all workers indoors to wear mask 4. Belgium has just decided to make masks
compulsory in cinemas, shops and museums 5 and Dutch cities make mask compulsory in certain areas and
activities 6. Therefore, it is highly possible that the numbers of wearing mask have improved.
https://upcommons.upc.edu/handle/2117/328331
https://www.statista.com/statistics/1114375/wearing-a-face-mask-outside-in-european-countries/
http://www.healthdata.org/sites/default/files/files/Projects/COVID/Mask_use_infographic_2020-1.pdf
4
https://www.euronews.com/2020/08/18/france-makes-wearing-face-masks-at-work-compulsory-from-next-month
5
https://www.politico.eu/article/belgium-to-make-masks-mandatory-in-shops-cinemas-museums/
6
https://medicalxpress.com/news/2020-07-dutch-cities-virus-masks.html
2
3
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In any case, Spain has been using mask, reportedly, much more than other countries than opened at the
same time. The core of this assessment is to answer this apparent contradiction. In fact, we will see that
there is no contradiction. It is very common to obtain important insights when an apparent contradiction is
resolved. This is no different. We can draw important lessons for epidemic prevention. Solving this apparent
contradiction is key to understanding better the epidemics in Europe
In order to explain away this contradiction, we have used Barcelona as the ground for an experiment of mask
wearing classification that we report in this assessment. Using a team of two scouts in different districts of
the city we counted how many people wears mask properly in Barcelona and how many do not and under
which environments. We considered not wearing mask and wearing mask improperly with mouse and/or
nose uncovered as the same classification. We investigated the behavior in four environments, two nonkinship and two kinship:
(1) Outdoor non-kinship like walking or staying in a small shop with the doors open: we join both spaces
in one since a first round of measures did not present important differences between the two.
(2) Supermarkets as indoor non-kinship environment, since in the first round we did detected a possible
differential use.
(3) Bars and terraces as an outdoor kinship environment where masks are not compulsory, in the sense
that one should wear the mask until served, but while eating or drinking is not compulsory.
(4) Sit-downs or gatherings in parks to talk as an outdoor kinship environment where the use of masks
is compulsory (i.e., having a talk is no excuse for not wearing a mask). In fact, wearing a mask while
talking and shouting is precisely the point. This message has been repeatedly delivered by health
officials.
We sum up the tables of results showing how many people did wear or did not wear mask in each district
(first environment) and each environment. The initials on the left stand for the names of the five different
districts we have covered and that are given in the methodology, as well as all disaggregated tables.
Table 1: Mask wearing among walkers or people
staying in a small shop with doors. open, by
district.
Walkers/Retail

Table 2: Mask wearing in different environments.
Aggregated data.
District

Mask

No Mask

District

Mask

No Mask

Walkers/Retail

1107 (71%)

457 (29%)

ST

190 (78%)

55 (22%)

Supermarkets

206 (94%)

12 (6%)

CV

285 (61%)

180 (39%)

Bars terraces

17 (2%)

896 (98%)

EX

275 (73%)

99 (27%)

Gatherings in parks

37 (8%)

415 (92%)

LC

160 (76%)

50 (24%)

SM

197 (76%)

73 (24%)

Figure 1 shows a summary with all aggregated percentages.
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Figure 1: Percentages of mask wearing in different environments. Field data from a
sampled population in Barcelona.

As we can see, the average mask wearing in the street and small shopping is around 70% despite being
compulsory, which is lower than self-reported but very high compared with other countries. We find very
interesting that this level of mask wearing is higher in supermarkets. The data from supermarkets is exactly
the one self-reported. It looks like Spaniards may refer to wearing mask, when asked, to wearing mask in
indoors places with people who are not known. Anecdotal evidence in public transport is that the fraction of
people wearing mask is roughly the same.
On the other hand, wearing masks in restaurants and bars is basically non-existent. All in all, we found less
20 people wearing masks despite checking more than 900 people, 5 of them in a family in one single table.
We also made a sample of how many people sit without any drink at the table and were talking. They were
1/3 of the total. As we know, beers or other conversational drinks are not finished very fast. We have also
checked the effect of the non-compulsory nature of having masks in bars while you are eating or drinking
looking at the behavior of people gathered in groups (more than 2) in conversation in parks. In this
environment, carrying the mask is equally compulsory. However, people in the same kinship wore mask at
only slightly higher ratios than in bars. The difference is uniquely due to the few groups of elder people that
we found in a small park. Most of the elder people did not wear masks, but a significantly larger fraction than
the rest did.
However, the data in parks is dominated by the gatherings in large parks. It is reasonable to expect less
compliance in large parks. Being less urban, they are less associated with the compulsory nature of wearing
mask in public. Still, it is surprising that wearing mask in the big park of Montjuïc mountain is similar to that
of Ciutadella. Montjuïc has plenty of area and the risk to be fined by the police is lower. One could think that
more people who do not want to comply by conviction meet there. We can see that this is clearly not the
case. Compliance was roughly the same in Ciutadella than Montjuïc. Ciutadella park is not that large
compared with other European parks. Still its area of around 20 ha is more than enough for people to feel
different than in the street, gather to talk, and almost never keep the 2m distance nor wear masks.
The picture we obtain from this large sample is clear. Groups of people who talk and know each other do
not follow the rules of wearing masks in public even when compulsory. The gatherings were always closer
than 2m. We can only think that the same applies indoors. If anything, compliance indoors is probably lower.
Given that the subpopulation of elder people had higher attachment to rules in the small park and
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notoriously absent in the gatherings in Ciutadella, we cannot be sure if there is more/less mask wearing
around elder people in indoor settings.
Of course, this field study was limited to the city of Barcelona, and can be biased by local behaviour.
Nevertheless, it is highly probable that behaviour is similar in other big Spanish cities, although it would be
worth to carry out similar studies there. Behaviour in more rural areas can be different, but in absolute terms
the epidemiological dynamics of Spain is mainly driven by big metropolitan areas.
It would be also worth to measure the mask wearing adherence in other European countries. In particular,
mask wearing in Italian cities could point to differences between both countries that could partially explain
such different epidemiological situation.
In the next assessment we will discuss what are the consequences of these findings.
Methodology
We picked five districts of the city of Barcelona with different socio-economic features and in pairs assessed
the number of people wearing masks properly and those that were not wearing mask at all or it was not
properly placed (not covering mouth and/or nose). Our classification was binary, wear mask/do not wear
mask. Not wearing mask includes not properly placed mask. We performed this binary classification of each
citizen by walk scouting in couples so as to check the differences in measures. One of the members of the
team had no previous knowledge of any epidemiological data or reported values so as to guarantee an
unbiased measure. The classification was done according to this text: “A person non-wearing mask is a
person who has no mask in the face or it is placed in a position that does not cover mouth and nose”.
The differences between the report of the two members of the team were between 0 and 5%. We consider
this error to be intrinsic given the inaccuracies of defining proper placement, the fact that the inspection was
visual and sometimes for a short period of time.
We split the classification in four different categories:
(1) We classify people either walking on the streets or in retail commerce near to the street. We do not
include people that were in a bar/restaurants, parks or supermarkets in this group. (Walkers/Retail)
(2) We classify people in supermarkets with 50 or more people inside (Supermarkets)
(3) We classified people in terraces of bars and restaurants (Bar terraces). For bar terraces we also
counted roughly how many people had no serving on the table and were talking without any order
(expecting order or expecting to pay). They were roughly 1/3 of the tables.
(4) We classified people in parks gathered as a group (more than 2 people) not walking but talking or
sharing a common meeting space either stood or laid down or small play (or both). People doing
sports were not included. People sharing a long talk due to a meeting-dog conversation were also
included although our goal was to assess behavior with people you do not know. However, we keep
the tab so as not to change the protocol.
The process of classification was done during the day at midday and at 17:00 pm and lasted one hour in each
district, plus the time needed to locate one supermarket with enough people and make the classification
there. We did not target a specific number for each district due to fear of bias of filling number faster. We
classified the people in five groups and provide the number of how many people were in each environment.
Field days were 2nd, 5th and 9th of September
The only exception to above-mentioned methodology were the classification of people gathered in parks.
People in parks were classified at 18:00 pm different days than the others in non-rainy conditions during the
weekends. Not all districts have important parks such Les Corts or Eixample. We performed searches in three
parks of Barcelona with very different characteristics: Montjuïc, Ciutadella and Espanya Industrial. The first
11

is a park associated with a relatively small mountain (large for a park, small mountain: 400 ha), the second
(Ciutadella) is the major park in downtown (17.5 ha) while the third is a neighborhood-like park with 4.6 ha.
All in all, we have 3 categories of people in five different districts in Barcelona and the parks. Those districts
were Sants (ST), Ciutat Vella (CV), Eixample (EX), Les Corts (LC) and Sant Martí (SM). Next tables show
disaggregated data by district and park.

Table 3: Disaggregated data of three environments by district. Absolute numbers.
Walkers/Retail

Supermarkets

Bar terraces

District
ST

Mask
190

No Mask
55

Mask
64

No Mask
1

Mask
2

No Mask
118

CV
EX

285
275

180
99

NA*
44

NA*
6

6
3

250
221

LC
SM

160
197

50
73

48
50

3
2

1
5

145
162

Table 4: Disaggregated data of three environments by district. Percentages
Walkers/Retail
Supermarkets
Bar terraces
District
Mask
No Mask
Mask
No Mask
Mask
No Mask
ST
78%
22%
>95%
<5%
<5%
>95%
CV
61%
39%
NA*
NA*
<5%
>95%
EX
73%
27%
88%
12%
<5%
>95%
LC
76%
24%
94%
6%
<5%
>95%
SM
76%
24%
>95%
<5%
<5%
>95%
* There are no major chain supermarkets in Ciutat Vella and we did not find any supermarket large-enough to have
more than 50 people, always below 20 like a retail.

Table 5: Disaggregated data of gatherings in parks.
Park

Mask

No Mask

Montjuïc

6 (6%)

95 (94%)

Ciutadella

21 (7%)

290 (93%)**

Espanya industrial

10 (25%)

30 (75%)

** Half of the people in the wearing masks group seemed to
have kinship thanks to dog-walking. More specifically three
groups. One of 4 people and two others of three. Since we
cannot disregard that they knew each other from earlier
encounters we include them in the tally.
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Legend: Countries’ reports details

Reported
cumulative cases
(blue) and deaths
(brown),
together with
predictions (red)

Predictions and
indicators

Incident observed
cases in a
logarithmic scale,
with Biocom-Cov
degree.

Incident
observed cases
and
predictions.

Evolution of
empiric
reproduction
number ρ7

Case fatality
rate

Risk
diagram

Risk diagram of
last 15 days
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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):
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 1) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 2)
𝜌𝜌(𝑡𝑡 − 1) =
𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 5) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 6) + 𝑁𝑁𝑛𝑛𝑛𝑛𝑛𝑛 (𝑡𝑡 − 7)
where Nnew(t) is the number of new confirmed cases at day t. Then, we calculate a 7-day moving
average (ρ7) so that noise is reduced and trends become clearer.

(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
0-0.1
0.1-0.5
0.5-1.25
1.25-2
2-3
3-5
5-8
8-14
>14

0
1
2
3
4
5
6
7
8
9

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 model 8 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

−𝑙𝑙𝑙𝑙�

𝐾𝐾
�· 𝑒𝑒 − 𝑎𝑎·(𝑡𝑡−𝑡𝑡0)
𝑁𝑁0

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 Covid19 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-survivors 9 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

Madden LV. Quantification of disease progression. Protection Ecology 1980; 2: 159-176.
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
8
9
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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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