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Human Body
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Infectious diseases are the second leading cause of death worldwide after cardiovascular 
diseases. Texts from ancient times depict epidemics as a terrible and fascinating phenom-
enon. The history of pandemics is not over. New viruses can appear again and again and 
cause a pandemic such as the coronavirus Sars-CoV-2. 

Most epidemics such as tuberculosis, AIDS, influenza, coronavirus and hundreds of others 
that have occurred in recent decades are not caused by nature but are the result of things 
that people do to nature. Most pandemics are linked to environmental problems and then 
affect people. Almost 70% of the newly emerging infectious diseases affecting the human 
body are caused by animals. Of these, about two thirds come from wild animals. These 
include the novel coronavirus. 

“Corona viruses were first identified in the mid-1960s. The name “Coronavirus” refers 
to the appearance of the corona viruses under the microscope, which is reminiscent of a 
crown or a wreath (Latin corona = wreath, crown). Some of the common colds are caused 
by coronaviruses. The novel corona virus is referred to as “novel” because it is a new virus 
in the virus family of corona viruses that was first identified in December 2019. Since 
February 11, 2020, this virus, which was provisionally designated 2019-CoV, has a new 
name: SARS-CoV-2. The disease that is triggered by SARS-CoV-2 is called Covid-19 (Co-
rona Virus Disease 2019)”. 

Human Body and the Virus

by Rina Gashi

2



Antonine Plague Influenza
 165-180 1889-1890

Black Death
1347-1352

Cholera
1817-1841

Tuberculosis 
As of 1800

Third Plague
1855-1860

Plague of Justinian
541-750

“Corona is not the plague!” 

Epidemics have been around for many hundreds of years. Large pandemics have caused 
millions of deaths. Diseases such as the plague, cholera, tuberculosis and smallpox are 
among these major pandemics up to the 19th century. Many pandemics have occurred in 
Europe and especially in Asia. In addition, pandemics of the past are named either after 
their discoverer, pathogen or the country in which the pathogen was discovered. An ex-
ample of this is tuberculosis and cholera, as the pandemics are named after the pathogens 
Mycobacterium tuberculosis and Vibro cholerae bacterium. Comparisons of the current 
pandemic with earlier epidemics are apparent. 

The similar behaviour pattern is in dealing with the disease, as well as the course of cer-
tain diseases. Then as now, action had to be taken before there was any certainty. Howev-
er, the field of uncertainty has changed over the last centuries. The decision of the doctors 
has been important for the action of the authorities since the first plague. 

However, the ideas about the origin of the disease were different from those of today - and 
remained so until the end of the 19th century. Since the discovery of the plague by Alex-
andre Yersin in 1894, the cause of the disease has been known. According to our bacteri-
ological understanding, an infectious disease has since been defined by the fact that the 
pathogen can be determined with certainty. Robert Koch was successful because he made 
pathogens visible. This created traceability and credibility.

Pandemics in History up to 1900

Outbreak location of pandemics

outbreak location 
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As of 1800 
Tuberculosis

165 - 180
Antoine Plague

1347 - 1352
Black Death

1855 - 1860
Third Plague

1817 - 1841
Cholera

541 - 750
Plague of Justinian

1889 - 1890
Influenza



Spanish flu

HIV | AIDS Russian flu Hong Kong flu

Corona

SARS- CoV
1918-1920

1981

1957-1958
Asian flu

1968-1969

2019

2002-2004

1977-1978
 MERS
2011

“The corona epidemic moves the world.” 

From the 21st century onwards, influenza and corona viruses in particular have broken 
out. In retrospect, the Spanish and Russian flu in particular were devastating. After the 
Black Plague, they had the highest number of deaths. Both influenza are zoonoses (ani-
mal diseases) and were transmitted from animals, in these cases from pigs, to humans. 

Today’s Corona pandemic also points to the zoonotic phenomenon. The current coronavi-
rus pandemic constitutes one for the present societies and calls for action. A virus that is 
so rapid and radical that it transcends all territorial and political boundaries and keeps 
the world in suspense in its entirety is beyond our current horizon of experience. Whether 
the SARS virus of 2003, the swine flu virus of 2009, MERS virus 2011, the diseases on a 
global scale the previous pandemics of the 21st century have not promoted comparable 
responses. Neither epidemically nor in discourse have they been similarly viral. The coro-
navirus spreads faster than SARS, MERS or swine flu and also the normal flu (influenza). 
 
 

Pandemics in History up to 2100

Outbreak location of pandemics

outbreak location 
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Wuhan

> 150.000
>   90.000
>   50.000
>   25.000
>     5.000

outbreak site

Corona shows the global networking of states, countries and people, which in this case 
becomes a weakness. A few months after the outbreak of the novel corona virus, the every-
day life of many people around the world has changed dramatically. The pandemic, which 
is still spreading at an alarming rate, has already led to extensive measures to contain the 
virus in most countries. Not only security quarantines after foreign travel, but also border 
closures are putting private and public life on hold in many places. Countries are taking 
numerous internal measures to combat further spread of the virus and its consequences. 
The coronavirus has reached every country in the world. But the virus is also fundamen-
tally changing many things internationally and is further aggravating the situation in 
poor, sanctioned, heavily populated or war-torn countries. 

The city of Wuhan in China is considered to be the outbreak site. There the alleged origin 
of the virus is said to be the Huanan Seafood Market in Wuhan, but this has not yet been 
proven, these are only assumptions. Exotic wild animals are sold at the Huanan Seafood 
Market in Wuhan. Among them is possibly the pangolin, which is suspected of having 
transmitted the Sars-CoV-2 virus, which originates from bats, to humans. This is how the 
virus was able to transmit and spread to humans. One third of the approximately three 
million corona cases worldwide have occurred in the USA. The USA is followed by Russia 
and Great Britain. If the number of infected people is calculated on the basis of the pop-
ulation, the picture of the pandemic changes. The countries Chile, Peru, USA and Brazil 
report the highest numbers of infected per million inhabitants. The USA has around three 
million corona cases, with New York City being particularly affected. Nevertheless, the 
pandemic is considered to be a global problem and is spreading due to different measures 
taken by countries. 

Global infection of the coronavirus

Wuhan
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HIV | AIDS 32 Mio. deaths

Russian Flu 500.-700.000 deaths

Number of Deaths related to Diseases

Major pandemics include the Black Death, the Third Plague Pandemic and Spanish in-
fluenza. For example, the Black Death killed at least 70 million and at most 200 million 
people. Compared with the new type of pandemic, the coronavirus, the number of deaths 
to date is surprising low (370.000). Nevertheless, this pandemic is not yet over and is still 
causing deaths.

Black Death 75-200 Mio. deaths

Third Plague Pandemic 12 Mio. deaths

Spanish Flu 30-50 Mio. deaths

Cholera 500.000 deaths

Influenza 1 Mio. deaths

Asian Flu

Hong Kong Flu

Corona

1-4 Mio. deaths

1-4 Mio. deaths

370.000 deaths

1 million death

at most (1 million death)
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165-180 Antonine Plague

Transmission of Diseases

Pandemics, except for the plague and cholera, are of animal origin. These infectious 
dis-eases are transmitted from animals to humans. The pathogens can be bacteria, vi-
ruses or fungi. The transmission takes place naturally. Most infectious diseases originate 
from rodents, bats or fruit bats, poultry, or pigs. Viruses need animals as hosts to multiply 
and survive. When habitats change, animals that would normally never have met each 
other come into contact.

?

+

Virus

541-750 Plague of Justinian

1347-1352 Black Death-Plague

As of 1800 Tuberculosis

1817-1841 Cholera

1855-1860 Third Plague Pandemic

1889-1890 Influenza Pandemic

1918-1920 Spanish Flu

1957-1958 Asian Flu

1968-1969 Hong Kong Flu

1977-1978

1981

Russian Flu

HIV|AIDS

2002

2009-2010

SARS-CoV

Swine Influenza

2013 MERS-CoV

2019 Corona SARS-CoV-2

7



 

Germ-ridden

In most pandemics, such as cholera, influenza, AIDS or corona, it is not possible to recog-
nise a sick person from the outside. With the exception of the plague and tuberculosis in 
both of which symptoms are visible. An example of the plague is bubonic plague, where 
the lymph nodes are affected, they swell and become visible from the outside. Inside the 
body different organs are affected. The respiratory tract and the intestines are particu-
larly affected. In the case of the new coronavirus, it is precisely these which are attacked 
by pathogens.

Cholera

HIV Coronavirus

Flu

TuberculosisPlague

germ-ridden

bloodstream lung and bowel loss in weight

gastro-intestinal diseases respiratory tract

immune system respiratory tract

inside outside inside outside

inside outside inside outside

inside outside inside outside
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Transmission of SARS-CoV-2

from animals to human

from human to human

replication
inflitration

inflitration

infection

airbone 

1. 2. 3. 4.

� �

Transmission: Coronavirus from Animal to Human 

Symptoms of Coronavirus

The course of the disease is unspecific, diverse and varies greatly, from symptomless pro-
gressions to severe pneumonia with lung failure and death. Therefore, no generally valid 
statements can be made about the “typical” course of the disease. Some infected persons 
show few or no signs of the disease, others become seriously ill or even die as a result. 
However, the symptoms are very similar to those of influenza. The most common symp-
toms are fever, cough and shortness of breath, muscle, and headaches, diarrhea seems 
to be rather rare. Severe courses are rather rare but can also occur in people without a 
known previous illness and are also observed in younger patients, especially the groups of 
older, obese people and people with certain previous illnesses.

fever headachessore throat breathlessness

bat delicacypangolin infected human

? ?

Viruses need animals as hosts to multiply and survive. When habitats change, animals 
that would normally never have met each other come into contact. If animals and humans 
are then together in a confined space, a virus can more easily cross the species barrier. 
The viruses are transmitted when humans come into contact with the secretions of ani-
mals, for example the saliva of an infested bat, or when they eat wild animals. Fruit bats 
were the origin of the infectious disease Ebola in West Africa. In the new coronavirus, 
the transmission path probably ran from bats via an in-termediate host to humans. Cov-
id-19 is most likely from a market in Wuhan. Various species of farm animals and wild 
animals come together in a very confined space: a melting pot for pathogens. The Chinese 
government has now banned wild animal markets like the one in Wuhan, as well as the 
consumption of wild animals. 
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Transmission of SARS-CoV-2

from animals to human

from human to human

replication
inflitration

inflitration

infection

airbone 

1. 2. 3. 4.

� �
Transmission: Coronavirus from Human to Human 

The coronavirus can be transmitted from human to human. When an infected person 
breathes out, sneezes or coughs, he or she spreads microscopic droplets in the air that may 
contain the virus. A smear infection is also possible: if someone sneezes into their hands 
and then touches a door handle, for example, a person can be infected who then takes the 
same contaminated handle in his hand and then touches his mouth with his hand.

Step 1

Step 2

Step 3

Step 4

Transmission of SARS-CoV-2

from animals to human

from human to human

replication
inflitration

inflitration

infection

airbone 
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Transmission of SARS-CoV-2

from animals to human

from human to human

replication
inflitration

inflitration

infection

airbone 

1. 2. 3. 4.

� �

The person carrying the corona virus sneezes 
or coughs. The distance is less than 1.5 meters. 
The person is now infected with the corona vi-
rus because of the droplet infection.

The healthy person is now infected. The corona 
viruses have entered the body and infiltrate the 
respiratory tract, throat and lungs.

By penetrating the respiratory tract, the virus 
can infect the cell. The cell is attacked in the 
lung and docks onto the special receptors. 

As the receptors dock, the virus enters the cell 
and it can now replicate. In this way, the body 
produces further specific viruses that replicate. 

replication

infiltration 

airbone

infection

infiltration 
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SARS-CoV-2 Replication Cell Infiltration

The virus enters the body through the droplet 
infection. From the throat it moves on to the 
lungs and spreads and multiplies in the lung 
cells. The virus enters the cell by attaching it-
self to the S-spike receptor. Figuratively speak-
ing, the invasion of the body is the invasion of 
the front yard. By attaching itself to the recep-
tor, the cell membrane is activated (1). 

With activation, the virus can enter the cell. It 
can now enter the house, the body, with the key 
(2). Upon entry into the host cell, the genetic 
material RNA (ribonucleic acid) is released (3). 
Since the virus has positive polarity RNA, it at-
taches itself to the ribosomes and can convert 
the RNA into proteins. This process is called 
translation (4). 

This is now followed by the multiplication pro-
cess, the replication. For the cell, the virus RNA 
cannot be distinguished from its own RNA and 
the ribosomes of the host cell produce virus-spe-
cific proteins. The RNA is copied and replicated 
(5). 

During transcription, the genetic code of the 
RNA will be brought to the ribosomes (6). The 
polyproteins are transformed into different 
components. These are components of the spe-
cific virus (7). 

The virus particles, i.e. the different components 
are assembled in the Golgi apparatus (8). Sever-
al specific viruses are formed from one specific 
virus. The viruses now leave the cell (9). 

Polyproteins

cell membrane

Release

Release

Translation

Transformation

9

5

Composition

Replication

Transcription

Golgi appartus

Ribosomes

RNA

4

6 7

8

32
InflitrationDocking

Activation

1
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Conclusion

Are Epidemics and Pandemics Results of our Actions ? 

“If we do not understand and care about the natural world, it can cause these systems to 
collapse and come back to haunt us [like the coronavirus] in ways we know little about. 
(NYT 2020) 

Outbreaks of pandemics are the result of things we humans do to nature. Interventions in 
nature promote diseases, infectious diseases and pandemics. The history of pandemics is 
neither complete nor closed to the past if we continue to behave in this way. Interventions 
in nature can lead to more and more new viruses and trigger a pandemic. The relation-
ship between humans and animals has changed as a result of human intervention in the 
habitat and carries the risk of further new viruses appearing. 

The virus is considered the world’s dominant system - the global virus - is made possible 
by global mankind. Globalisation has contributed to the rapid spread of the pandemic. In 
the Middle Ages it took many years for the disease to reach Europe after its first outbreak 
in Asia. At that time, few people embarked on a journey that lasted months or even years. 
In contrast, the coronavirus only needed a few weeks to spread around the globe. As a 
result, cities, countries, the world went into a sleep mode. A standstill of public and eco-
nomic life. But globalization also improves the chances of fighting the pandemic. Another 
major advantage of globalization is that pandemics today claim fewer victims because sci-
entists cooperate internationally. Research results are exchanged and up-to-date figures 
and information are published on the Internet within a few hours.

With the outbreak of the pandemic, the main focus is on rediscovering what is really “sys-
temically relevant”. 
New forms of community spirit and solidarity between generations are emerging, as are 
government action at all levels: All of these are but individual phenomena of the Corona 
crisis, which will shape our thinking about society (social relations), economy, politics 
and urban planning after Corona. However, people will be able to experience the Corona 
pandemic in concrete terms, especially on the ground: in cities and communities. For ep-
idemiology and urban planning have always been closely linked historically and will be 
even more so in the future (Roesler 2020).

modified human-animal relationship

habitat habitat loss
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Whenever an outbreak of the pandemic such as COVID-19 occurs, hospitals become the 
most stressed social facilities. Intensive care units are one aspect of the ability to respond 
to the outbreak. In this chaper the situation of intensive care units will be discussed, and 
additionally, the classifications of patients and symptoms are also linked to the situation 
of intensive care units. In fact, hospitals do not have the ability to treat all the patients 
or transfer most of them to intensive care units, so the patients must be categorized by 
symptoms into three classifications, and then be transferred to two wards or stay at home. 
Each country also has its own capacity to treat the critically ill patients due to their own 
situation of intensive care units and staffing. 

With the development of science and medicine, the measures to deal with outbreaks are 
becoming more and more effective. Therefore, epidemics will always have a smaller range 
of influence in the population. Especially when there is a breakthrough in medicine, such 
as the first discovery of virus or the development of a vaccine against influenza.

The Intensive Care Units & Anti-Epidemic Measures

by Hexiang Sun
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COVID-19 is the disease caused by coronavirus that emerged in China in December 2019. 
It appears that symptoms are showing up in people within 14 days of exposure to the 
virus. 

Before that most the infected patients will not (the contraction is standard in speech and 
popular but has little place in formal writing) be noticed if they are infected. After they 
have been tested positive, most patients are asked to stay home in quarantine. During 
this period, some patients will overcome the virus with their own immunity and restore 
health. 

However, there are still a certain number of patients, who will continue to experience 
further symptoms. This kind of patients needs hospitalization. When they are discharged 
from hospital, they still need to be in quarantine at home for a period of time to ensure 
complete recovery. 

Only a few patients will continue to have severe fatal symptoms and will need to be trans-
ferred to the intensive care unit to continue treatment. Intensive care units are specialist 
wards set up to provide treatment and close monitoring for patients who are too critically 
ill to be cared for in other parts of the hospital. They have fewer patients and more staffing 
to provide one-to-one care when it is needed.

As soon as the patient’s condition improves, they will be transferred back out of intensive 
care unit to another hospital ward. Some patients can leave after a few days, but others 
may need to stay there for weeks or months.

Classifications of Patients

healthy

infected

deterioration

recovery

ill critical ill

dead

healthy

infected

deterioration

recovery

ill critical ill

deadhealthy

infected

deterioration

recovery

ill critical ill

dead
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The statistic shows, that in 55924 laboratory-confirmed cases in China, 6.1% patients 
were classified as critical, and 13.8% patients as severe. Not all critical cases were admit-
ted to the intensive care unit. In Italy, up to 12% of all infected patients required intensive 
care unit admissions.

In a report, 49% of all 2087 critically ill patients with COVID-19 in China died. Small, 
single-ICU studies found mortality rates of 62% (in Wuhan, China) and 52% (in Washing-
ton, DC, USA).

in 100 laboratory-comfirmed cases (in China)

infected critical ill deadill

in 100 laboratory-comfirmed cases (in China)

infected critical ill deadill

in 100 laboratory-comfirmed cases (in China)

infected critical ill deadill

in 100 laboratory-comfirmed cases (in China)

infected critical ill deadill

in 100 laboratory-comfirmed cases (in China)

infected critical ill deadill
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COVID-19 typically causes fever and a dry cough. There may also be aches in the body, 
the muscles. And if it is severe enough, there would be shortness of breath due to pneu-
monia. Unexplained loss of appetite and diarrhea are also the symptoms in early stage. 

The incubation period from exposure to onset of symptoms is between four and six days, 
and if 95-98% of the cases are covered, it is between three and 10 days. Therefore, the 
quarantine time is set at 14 days to ensure the appearance of early stage symptoms.

Symptoms of COVID-19 (Early Stage)

Fever

Dry cough

Aches

Shortness of breath

Unexplained loss of appetite

Diarrhea
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The median time from symptom onset to the development of pneumonia is about 5 days, 
and the median time from symptom onset to severe hypoxaemia (an abnormally low con-
centration of oxygen in the blood) and intensive care unit admission is about 7-12 days. 

About 60-70% patients with intensive care unit admission have ARDS (acute respiratory 
distress syndrome), and acute kidney injury (10-30%) is also a common symptom. 

The ventilator can relieve the symptom of ARDS, because it can partly replace the func-
tion of the heart and lungs.

Symptoms of COVID-19 (Further Stage)

Acute respiratory distress syndrome

Ventilator

Kidney injury

10-30%60-70%
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The number of intensive beds is one of the reflections of a country’s ability to respond to a 
pandemic. The US has a significant number of critical care beds per capita as compared to 
other countries, about 35 beds per 100,000 inhabitants, followed by Germany (30 beds per 
100,000 inhabitants) and Italy (13 beds). Meanwhile, China and India have only 4 and 2 
beds per 100,000 inhabitants. 

Such a huge difference is mainly due to the economic situation of each country and the 
budget for healthcare. Population size is also an important factor.

Countries with the Most Intensive Care Beds

U.S.

30

35

13
12

11
10

7 7

4

2

Germany Italy France South
Korea

Spain Japan U.K. China India

Total number of intensive care beds per 100,000 inhabitants in selected countries
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In theory, in order to ensure that patients receive proper care and treatment, the ratio of 
medical care to patients in an intensive care unit should be one to one.

In the U.S., the nurse-to-patient ratio stayed close to 1:2. Western Europe and Latin 
America had higher nurse staffing, with an overall ratio of 1:1.8. In the U.K., each nurse 
in intensive care unit can take care of only one patient. However, the U.S. hardly led the 
field in intensive care unit nursing staffing, coming also in behind most of Eastern Europe 
and Asia, where each nurse in intensive care unit takes care of only one patient on aver-
age. In China, the ratio of nurse to patient in intensive care unit is 1:1.6. 

During this COVID-19 Pandemic, due to the lack of medical care staff and the outbreak 
of the disease, the ratio became lower. In the U.S. and China, the ratios became 3.3 and 3 

during this pandemic time. The situation in the U.K. has been more serious, each inten-
sive care unit nurse needs to take care of six patients.

The Ratio of Nurses to Patients in Intensive Care Units

1:1

1:6

1:2

1:3.3

1:1.6

1:3

U.K.

U.S.

China

before corona

in corona time

19

before Covid-19
in Covid-19 time



Since the Middle Age, the pandemics have continuously invaded human society. There 
have already been four severe pandemics in this century: SARS in 2002, H1N1 in 2009, 
MERS in 2012 and COVID-19 in 2019. 

Between April 2009 and April 2010, the H1N1 swine flu pandemic infected 1.63 million 
people and killed 12,469 people. 

SARS, MERS and COVID-19 are all diseases caused by coronavirus. The first two times 
only attacked a small part of human society: SARS in Southeast Asia, MERS in the Mid-
dle East. There were less than 10,000 people infected and less than 1000 people killed 
at both times. Due to the globalization and longer incubation period, COVID-19 infected 
11,863,477 people and claimed 544,949 deaths (until July 8th 2020). 

The Statistic of Previous Pandemics

SARS
2002

H1N1
2009

MERS
2012

COVID-19
2019-2020

until
July 8th 2020

each       : 10,000 cases

each       : 1000 deaths

SARS
2002

H1N1
2009

MERS
2012

COVID-19
2019-2020

until
July 8th 2020

each       : 10,000 cases

each       : 1000 deaths

SARS
2002

H1N1
2009

MERS
2012

COVID-19
2019-2020

until
July 8th 2020

each       : 10,000 cases

each       : 1000 deaths

SARS
2002

H1N1
2009

MERS
2012

COVID-19
2019-2020

until
July 8th 2020

each       : 10,000 cases

each       : 1000 deaths

SARS
2002

H1N1
2009

MERS
2012

COVID-19
2019-2020

until
July 8th 2020

each       : 10,000 cases

each       : 1000 deaths
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SARS, MERS and COVID-19 are all caused by coronavirus, and they can impair lung 
function. Most critically ill patients in further stage need the ventilator to help them to 
breath. 

H1N1 was one of the diseases caused by the influenza virus. It was not the first influenza 
outbreak in society. Some older adults did have immunity, and there was also a vaccine 
against it. 

The social distancing is the latest measure to stop the spread of viruses. Since the four 
diseases are all respiratory infectious diseases, mask is the most common and effective 
measure. 

The Anti-Epidemic Measures of Previous Pandemics

H1N1, 2009

MERS, 2012

COVID-19, 2019

SARS, 2002

influenza virus

corona virus

corona virus

corona virus

Mask Ventilator Socail distancing VaccineSocial distancing
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Conclusion

Through the research and analysis of the previous methods to deal with the outbreaks, 
we can effectively improve these methods to prepare for the next pandemic. There are two 
aspects of the ability to respond to the pandemics: one is the treatment, and another is 
the prevention. 

The patients are divided into three classifications according to their symptoms: the pa-
tients who have newly been infected have only mild early-stage-symptoms and can be 
observed and isolated at home, the patients whose conditions continue to worsen need 
hospitalization and the critically ill patients require the assistance of equipment in the 
intensive care unit and the treatment of nursing staff. These kinds of classifications can 
more effectively and accurately allocate the limited medical resources and make the med-
ical system operate most effectively. 

The intensive care management is also a huge challenge: there should be not only enough 
intensive beds, but also supporting medical care staff. Countries such as the U.S. have the 
largest number of intensive beds, but there is a shortage of medical care staff. In the U.K. 
or China, not only are there a limited number of beds, but also there is insufficient staff. 

In terms of prevention, wearing masks and maintaining social distance become the most 
effective and simplest measures. The next step is the vaccine development. When the 
flu virus first hit in the early last century, it affected one-third of the world’s population. 
With the medical research and the production of flu vaccines, although the flu has not 
disappeared, its mortality rate is already quite low. So the vaccine is the key to ending 
the pandemic. 

In terms of architecture and urban design, this epidemic of COVID-19 has made us think 
more about the hospital architecture, urban planning and maybe even interior design. In 
the future, the intensive care units will play a more important role in hospital architec-
ture, and more architectural thinking will focus on it: separate entrance, one-way activity 
flow, disinfection rooms at each entrance, etc. In order to better realize the social distanc-
ing, there may be more public spaces in each type of buildings, and there must be enough 
space to accommodate people to use at the same time, for example: co-working space, roof 
garden at residence, study room in library, etc. Meanwhile, we must ensure a safe dis-
tance between people, otherwise the masks are necessary. We hope that these ideas and 
studies can better prepare for the next pandemic. 
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Technology and Health Care

by Dennis Brinkmann

The emerging SARS-CoV-2 virus with over eight million confirmed cases and nearly 
450.000 deaths, state of mid-June, is affecting healthcare systems. Globally speaking, the 
numbers are still rising on a daily basis. While the situation in Europe slowly starts to 
ease out, the overall situation still continues to accelerate. In particular, in countries on 
other continents, for example Chile, Brazil, India and the USA still suffer from increasing 
incidences.

Containing the global pandemic, preventing further transmission and avoiding the over-
burdening of health care systems has the highest priority. There are different approaches 
to reach that goal. 

The virus is spreading so rapidly, with hundreds of thousand s of new daily cases, that 
besides the frenetic search for a vaccine, the technologies used in the healthcare system 
need to be expanded and upgraded so that related processes can be carried out more effi-
ciently and faster. This is intended to contain the virus without requiring lockdowns for 
the whole society.

It is important to understand how current technologies in the health care system function 
and furthermore how, in the course of the COVID-19 pandemic, technological innovations 
can contribute to this. In this respect the following questions emerged:
 - Which technology is typically used in the health care system?
 - What is the impact of the COVID-19 pandemic in this regard?

Therefore, the established process in many countries of the use of the health card for 
health care in general, as well as the new technology of a contact tracing app, which noti-
fies endangered contact persons about positive Tests of COVID-19 cases, can be compared. 
Similarities can be found both in the way they work and in the debates on them.

1. Health Insurance Card 2. COVID-19 App
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The Health Insurance Card

While the administrative data is stored on the card on a mandatory basis and is only used 
by health insurance companies and health care institutions, in the future, additional data 
can be entered voluntarily and can also be viewed by the patients themselves. 

From 2021 onwards, the electronic patient file is expected to contribute to better inform-
ing patients as well as healthcare facilities and doctors about therapies and previous 
diagnoses for facilitating and improving the quality of medical care. Rapid access to the 
patient’s emergency data, such as allergies, previous illnesses or relatives, can be crucial 
for faster and better care in acute, urgent cases. 

This can save human lives, especially in times of pandemic where fast and accurate care 
is needed. Access to the data can be extended to regular care on a voluntary basis.

All measures pursue the goal of improving health care and saving human lives with the 
help of technology, or more accurate electronic data. Not only individual patients are 
helped in this way. The simpler and better the healthcare process, the faster whole waves 
of disease, such as the spread of COVID-19, can be prevented.
Yet there are also discussions related to healthcare technology.

The new electronic health card, which can be used throughout Europe, has been in use 
since 2015. This card will store the corresponding patient data and thus support the health 
system in medical procedures. It simplifies the comparison of the patient’s master data 
with the data stored at the health insurance companies and also the billing of services.

In addition to the logo and the name of the card, also written in braille, the front side of 
the card also contains personal data such as the name of the insured person, the insur-
ance number, the policyholder number and a photograph. The processor chip also contains 
other encrypted data, such as the address. On the back, the signature as well as the date 
of birth and the date of validity can be seen. Since the back also serves as a European in-
surance card in terms of visual identification, the EU-symbol with the respective country 
code and the card number and insurance number as well as an insurance abbreviation 
are also listed.
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Of course, there are privacy concerns with any use of health technologies. This is also 
the case with this technology. A special telematics infrastructure is required for data ex-
change in connection with the health card to ensure secure access to the data stored on it. 
This data must be handled very sensitively. The data is stored on the cards in encrypted 
form.

The actual chain of events starts with the health insurance and that is sent to the insured 
citizens by post. When visiting health care facilities due to symptoms of illness, the infect-
ed citizens need to take their health card with them. At the facilities, the card is scanned 
for the transmission of the personal data. With the help of the data, the services can be 
initiated and later be balanced via the health insurances in the background.
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Identifying contacts is a very complex process. Hence the need for innovative new solu-
tions that help to simplify the process and increase the capacities for the contact tracing. 
A newly published study by Ferretti et al., published in the Journal “Science”, states that 
with the help of technical solutions, the spread of the pandemic can be contained. Several 
countries already have their own solutions, for example in form of a smartphone applica-
tion, to prevent the collapse of national health systems. These solutions make use of the 
Bluetooth connectivity and the internet connection of today’s smartphones.

In June 2020, there are 47 different solutions of contact tracing apps in 28 different coun-
tries. But as often associated with innovations, these solutions are also the subject of 
controversial debates. In the matter of a smartphone application for contact tracing, dis-
cussions about security and privacy concerns have risen in the last months.
To examine this topic, it is important to get to know how the application works. The exam-
ple given refers to the application of Germany.

The COVID-19 App

Since the introduction of the electronic health card, the technology has evolved. The card 
as a passive data carrier could be replaced by the smartphone in the future. This is be-
cause the smartphone as a much more active data carrier is in any case a technology with 
great potential for the healthcare system, especially for containing the pandemic.

To contain and prevent the spread of the COVID-19 disease while maintaining a robust 
health care system, contact tracing is fundamental. A technological solution that can be 
preceded by the use of smartphones. It’s purpose is to identify and then quarantine poten-
tially infected people due to their exposal to other infected individuals. At best before they 
even have any symptoms of infection. 
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The central server stores every encrypted ID of the infected App-Users on a dedicated 
digital directory. As stated before, even though the ID-Exchange and the infection can 
happen in any place where people meet each other, no location data will be transmitted to 
ensure the users privacy. Once per day, the COVID-19 App automatically downloads the 
ID’s of the infected users from the central server to the device.

Positive COVID-19 Test

infected

Server

User 2User 1 Infected User 3

ID-Exchange

The use of the COVID-19 App (“Corona-Warn-App”) will be voluntary in Germany.  With-
in a distance of 1.5 - 2 metres, smartphones of users that have the COVID-19 App in-
stalled exchange encrypted ID-codes via Bluetooth. This can happen in any place where 
people meet each other. The first example that surely comes to mind is the public space. 
Exchanged ID’s are stored decentral on the smartphones of the other users met within the 
distance. Any infected App-User is required to report the infection in the app, so that his 
encrypted ID is transmitted to the central server immediately.

1,5 - 2 m

# 1

# 2

# 2

# 3

Server

infected

User 2User 1 User 3

1,5 - 2 m
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In case of contact with any infected users’ ID within the last 14 days, the app notifies it’s 
affected user. If there is contact with an infected user within the critical distance of 1.5 - 2 
metres, a notification alerts the contact persons after the next upcoming daily and auto-
matic download of the infected ID’s from the server.

Notification and further Information

As said, any infected App-User needs to report the infection in the app, so that his encrypt-
ed ID is transmitted to the central server immediately. If an app user is tested positive for 
COVID-19, his encrypted ID is transmitted to the server. As seen in the illustration above, 
it is possible that before, not aware of his infection, the infected user met others within the 
critical distance of 1.5 - 2 metres.

ID-Transmission and Download
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To contain the spread of the virus, individuals that are tested positive for COVID-19 must 
stay in quarantine for 14 days. The more people use the app, the more other App-Users 
with exposure to the infected users can be reached via notification, so that they can be 
tested for COVID-19.

Quarantine
COVID-19 Test

User 2
User 1 Infected User 3

As a result, App-User 2 is notified with further information. The information contains the 
approximate distance of the contact, measured through the strength of the Bluetooth sig-
nal, the duration of the contact, measured through the time of Bluetooth connection and 
the risk of infection, based on this information and the own personal health data.

Quarantine and COVID-19-Test

Distance

Duration

Risk

User 2User 1 Infected User 3

previous
contact

no
contact

#3

Upload

Server

#3

Download
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The use of technology plays an increasing role with growing opportunities. In the health 
care system in particular, technological innovations are causing major upheavals and 
changes and offer new potential for greater effectiveness and efficiency and for reducing 
underuse and misuse. 

How we see and perceive a pandemic in the urban context and related to health care, 
was already shaped in 1854, during the spread of the cholera epidemic, by an innovative 
mapping technique developed by Doctor John Snow. At that time the spread of the disease 
in Soho, London was still a mystery. Germs had not yet been researched far enough and 
the miasma theory was considered to be correct. Snow then mapped the deadly cases and 
entered one bar per death to the map. It was found that the spread of Cholera was caused 
by certain pumps for water supply in certain streets, due to the pollution from sewage.

Conclusion and bigger Picture

Even then, this changed the way we analyze and visualize data. Today, newer technolo-
gies include not only the new possibilities offered by information and communication tech-
nologies, but also more and more robotic assistance systems and artificial intelligence, 
especially in the future. Particularly in times of pandemic, these technologies can be of 
great value for the containment of this and the health care system in general. 

However, this is accompanied by growing challenges and debates, for example on data 
protection. Today there are debates about data security in Europe even though this is 
legally protected by the General Data Protection Regulation.
 
In theory, COVID-19 Apps have the potential to store and transmit location data and 
motion profiles. This would make it easier to locate COVID-19-Hotspots and it would also 
be mappable with the help of that data. This possibility has been strongly discussed in 
many countries. Germany, for example, has decided against the storage of geodata by the 
COVID-19 App.
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While data protection is one of the main debates on digital technologies of our time, tech-
nologies in general, with their effects on space, time or people, have always been a contro-
versial topic.

And this not only in the field of health care, but also in interdisciplinary areas. Technology 
is embedded in social phenomena and processes of modernisation. 
The introduction of new technologies has already led to conflict and protest during the 
period of industrialisation. One wave of innovation always conjures up the need for the 
next wave, because there is a gap between the possibilities of human action and the com-
plexity of technology. The threat of alienation, no matter in which area, must always be 
addressed in order to develop the potential of new technologies.

In retrospect, this issue can even be compared with the spread and attempt of contain-
ment of pandemics. Because after all, pandemics are also recurring but initially unfore-
seeable events that can have a global impact on people and the economy. Containing these 
effects also requires great efforts in the areas of planning, development and improvement 
of new and existing systems, processes and solutions. This can be demonstrated by the 
experiences and coping strategies especially since the 2009 influenza A(H1N1) pandemic, 
which was the first of the 21st century. 

Still now, the difficulty is to react adequately in all concerns to such similar but novel 
events. This process becomes even more important when both global pandemics and in-
novative technologies for health care, some of which are even being developed for this 
purpose, come together.

32

Today: Potential mapping of the COVID19 spread via app



Urbanism and Planning

33



by Pia Thois

Pandemics and the Metropolis

Covid-19 has a new discussion into planner circles about how urban life in Metropolises 
will change after we have fought off the virus. How will the knowledge about the pandem-
ic times affect the way we see cities? How will the planning principles change according 
to our daily urban life? But this discussion is not new. Each time there was an epidemic 
going around in history it brought a discussion about fighting these diseases by urban 
design.

The design of metropolises always has been affected by pandemics or epidemics. Based on 
the growth of cities by migration to the cities through industrialisation, viruses and germs 
could easily spread around the population. Suffering from thousands of deaths caused 
by various diseases like cholera, tuberculosis and the Spanish Flu the cities have been 
shaped to bring better living conditions and more hygienic conditions. So, somehow people 
could still benefit from these pandemics in form of healthier cities.

In ‘Pandemics and the Metropolis’ we will look into history and find answers to these ur-
ban changes triggered by pandemics or epidemics. Examples will be Cholera and Yellow 
Fever in the 19th century as well as Tuberculosis and the Spanish Flu in the beginning of 
the 20th century in New York. Finishing with the possible urban changes (also regarding 
green urban spaces) through Covid-19 the bridge between history and the coronavirus will 
be built. 

34



Since the middle of the 18th century cities worldwide have been growing to metropolises. 
The example of New York shows how the city grew within 100 years from a small town 
with 22,000 inhabitants to a pulsating metropolis with round about 500,000 citizens. 

Back then, living in cities was overcrowded and barely hygienic because cities grew fast 
and unsupervised. Like that, people were living near together, not knowing about germs, 
viruses and bacteria. Houses were in bad conditions and only equipped with common 
bathrooms in the stairwell or in the back park of a building. 

But even today metropolises are still growing but much more under control. In the year 
2018 about 8,400,000 people lived in New York City. Today we are discussing how the 
dense metropolises we are living in can cause the fast spread of the coronavirus. 

Why are especially Metropolises affected by Pandemics?

Population Growth in New York City

50,000 citizens of New York 

1950

1900

1850

1800
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To understand the background of changes in urban design and green spaces in pandem-
ic times it is helpful to take a look back in history and find out what people believed in 
according to the spreading of diseases. In the history there were several theories about 
where diseases probably came from. Since the ancient Greeks believed that diseases came 
from “bad air” or so-called miasma (the word miasma comes from the classical Greek word 
“míasma” which basically means pollution). Also, the Romans believed that harsh winds 
were the reason why people became ill. Even then the ancient architect Marcus Vitruvius 
Pollio used urban design to fight the disease-causing miasma.

The miasma theory was based on the thought that epidemics like cholera, chlamydia or 
the plague were caused by the miasma that came from the soil or rotten organic material. 
So, they believed that if people smelled these odours, they would become ill. This theory 
was accepted in Europe and China until the 19th century. 

Then the germ theory replaced the belief in the miasma theory based on John Snow’s 
researches in London. The germ theory was known much earlier, but the miasma theory 
was much more accepted by the public. Snow wanted to get to know where the start of 
the cholera disease in London came from. So, he investigated the water systems and could 
trace back the origin of cholera to one single water pump. Based on these findings and 
some other researches of Louis Pasteur, Robert Koch, Bernhard Fischer and Georg Gaffky 
they could finally prove the connection between the germ and diseases.

Background: Miasma-theory and Germ-theory of disease
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Since 1700 New York has been haunted by many epidemics like Yellow Fever in the years 
1785 to 1804 and the first Cholera outbreak in 1832. It was followed by three more out-
breaks in 1849, 1854 and 1866. Due to the massive population growth at that time the city 
became more and more unhygienic for example by piling up the waste in the street. The 
sanitation system was not aligned for this amount of people in the dense and overcrowded 
city. By these conditions also in Metropolises all over the world epidemics could spread 
faster through society. 

In New York City the conditions for fast spreading of cholera were also given by the river-
ine orientation. The harbour city was located next to the sea and transported all the goods 
on the canals through the city. By that time many European immigrants arrived at the 
city and brought the disease of cholera with them. It is assumed that some Irish immi-
grants brought cholera all over the Atlantic into New York City. With its various canals 
going through the settlement, the disease could easily spread around the whole city. Chol-
era killed 5,000 people in New York within two months. By that time this was about 10 
percent of the population of the city. In the second outbreak in 1849, the conditions such 
as overcrowding were even worse, so in that year even 15,000 people died from cholera.

Cholera and Yellow Fever in New York

Riverine orientation Poor sanitary 
conditions

100 deaths by yellow fever and cholera in New York

Dense and 
overcrowded city

1800- 1850
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Believe in miasma-theory

The answer to the cholera epidemic in New York City was to establish five temporary 
hospitals and to clean the streets to help the city to fight against another outbreak of the 
city. But the thought behind this idea was the above mentioned miasma. So, if the streets 
were less smelly the people probably would not get ill. Surely that was not the reason for 
preventing the outbreak but with the cleaning the streets became more hygienic and so 
it helped anyways. Also, the government thought that the overcrowded slums would pro-
duce “bad air” so they distributed the residents of the city’s slums to several poor houses 
where living conditions were not better than before. 

So, all in all urban development in New York achieved better hygiene conditions also by 
installing the first sewerage system without knowing anything about germs. Further-
more, the livestock farming was brought out of the city into the countryside surrounding 
New York City. Also, the modern street grid was implemented into the settlement. It was 
first debated in 1811 due to massive population growth but also for better aeration of the 
city. But based on the believe of the miasma people should get fresh air to recover or pre-
vent cholera. So, the City of New York started to open parks for the inhabitants to provide 
the opportunity for fresh air, relaxation and recreation, for example, the Central Park in 
New York (see the following pages). 

Urban Changes caused by Yellow Fever and Cholera

Modern street grid Implementation  of 
sewerage system 

Bringing livestock 
farming out of cities 
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Extending Park Culture Since 1700
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All started in the year 1686 when Governor Thomas Dongan started to put unused land 
in municipal care. This land was called “waste, vacant, unpatented and unappropriated”. 
The first official park of New York City was the Bowling Green Park in the year 1733. 
With the plan of the “great grid” of New York in the year 1811 which helped the fast-grow-
ing city to get the growth under control, less area for free spaces were given. But in the 
1850s this plan was changed to make the overcrowded city liveable again. And so, within 
the city of New York began to grow steadily also the area of park grew at the same time. 

Frederick Law Olmsted had another important impact on releasing parks in New York. 
He thought the idea that great public parks would be the “lungs of the city” where the pop-
ulation could breathe healthy and clean air. And so, he started the project of the Central 
Park in the year 1858 as the chief architect until 1861. The Central Park was finished in 
1873 and turned out to be the biggest project on parks in the city. Even now the park is 
one of the most popular sights of NYC and one of the most important green spaces of the 
city .

Growing Area of Parks in New York City

100 acres of public parks 
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Tuberculosis in the early 20th century

1931 - 1940

1921 - 1930

1911 - 1920

1901 - 1910

1891 - 1900

10,000 deaths by tuberculosis in the German Reich

In the 1920s two new diseases - Tuberculosis and the Spanish Flu - appeared. People 
were living in bad conditions as in the 19th century when the cholera raged through the 
city. People also lived in overcrowded and low-grade apartments because of the massive 
growth of the population. 
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Due to many deaths by Tuberculosis and the Spanish Flu in New York the dense block 
has been broken up to loosen up the density of the city like in the late 19th century in 
Europe with the concept of the “Garden City”. The idea of “architectonic hygiene” coming 
with more light and air was born through tuberculosis. This architectonic concept was 
also formed by the modern architecture of Le Corbusier. The so called “sanitary style” 
with white painted walls was a new architectonic design. This design wanted to show the 
cleanness of houses. 

Also, the concept of social housing became more popular because every citizen in New 
York should enjoy a “healthy apartment”. All these urban changes had their justification 
in the germ theory which was more popular in these times. The focus lied on making the 
city cleaner and more hygienic by sanitizing living spaces rather than bringing “fresh air” 
into the city as in former epidemics when the miasma theory was popular. 

Urban Changes caused by Tuberculosis

Breaking up the dense block

Social housing

Sanitary style 

Overcrowded and 
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 More than 20,000 deaths
by the Spanish Flu in NYC
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The Covid-19 pandemic made planners and architects think about how our cities will be 
after we overcome the virus. There was and still is a big discussion about how big the 
impact of the experience with quarantine, lock-down, shut-down and working from home 
will be. But the first step is already taken by addressing current problems within our ur-
ban system that we might go on to change. In this chapter various theses regarding the 
urban space changes will be discussed also related to urban green spaces. 

How will COVID-19 affect the Urban Life in Metropolises?

Smaller structures?

Sharing systems?

Improvement of 
green spaces?

First the discussion was about implementing smaller 
structures of cities. Currently the open spaces and wide 
places are very common also because small rooms in 
houses are more expensive due to the need of too much 
space. But people like to have space for example in hous-
es with big and wide living areas. In times when quar-
antine and shut down are existing in everyday life, the 
importance of personal space and our “safe havens” are 
much more in mind of architects and urban planners. 
People like to have a door closing behind them to es-
cape the busy life outside and be with their family when 
everybody is home. 

Furthermore, sharing systems are vulnerable due to 
pandemics. They are much more sustainable for the en-
vironment and we thought it would be progressive. Now 
we realise that sharing has its problems with spreading 
the virus more easily. Everyone likes to have their own 
car (often underused). Also, we like to have our own free 
green spaces like private gardens to enjoy fresh air with-
out having the risk of an infection. 

The city as a living room: The green spaces of cities are 
becoming more and more important for its inhabitants 
for example as an outdoor gym, working place, for walks 
and playgrounds. But the quality of green spaces often 
leads a lot to be desired. There is a need for more furni-
ture and plants in parks and other public spaces. Even 
in the pandemic the urban free spaces are the only plac-
es people can stay outside their living areas. In the next 
chapter also the importance for the health and well-be-
ing for people will be discussed.
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More space for 
bikers?

Less urbanization?

Urban 
out-migration?

The urbanization of cities is a discussion which grew also 
with the growing population of metropolises. The more 
people living in cities the more space for living is needed. 
But this development endangers the urban spaces which 
are currently not built up. Building up these residential 
areas will be now harder because free spaces are seen 
in the Covid-19 pandemic as much more important to 
cities. 

After Covid-19 there will be probably more spaces for 
bikers. Car traffic is currently decreasing due to work-
ing from home and locked down shopping. This surplus 
room is more often used by pedestrians and bikers. The 
importance of the bike within cities becomes visible due 
to Covid-19. After the pandemic probably more people 
will use the bike. This also increases the room that is 
used for free urban spaces and not only for traffic.

Urban emigration: This phenomenon already started 
some years ago. After the strong reurbanization people 
started to move out of the city. Reasons for this trend 
are for example high rents and small flats in metropo-
lises. Living in cities is expensive and stressful because 
of noise and light pollution. Also, the idea of living in 
greener areas is another fact that drives people to sub-
urbanization. 

All in all, the Corona-pandemic triggered the discussion about current problems or situa-
tions in cities. It will either increase or decrease current changes in urban developments. 
Probably there will be more change in behaviour than in the built environment. But there 
is hope that planners and architects can learn from this pandemic experience and inte-
grate these into future planning also of urban green spaces.
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Urban green spaces are becoming more and more important to the people living in cities 
due to their multi-functionality. They have the image of a worthy living space and quality 
of living. If a district has a lot of green space it is usually a lot more attractive to people 
than a district without any parks. But green spaces are not only important for a beautiful 
neighbourhood. It is also proved for increasing recreation and health of people. Also, green 
spaces have gained a lot of importance due to their possibilities of climate adaptation or 
protection to fight the climate change. For example, several plants can filter the air and 
prevent smog, help to maintenance the biodiversity and have advantages to rain manage-
ment in cities. 

But it is also proved that green infrastructure helps people’s physical, psychological, emo-
tional and socio-economic well-being. Even if green spaces are used passively it has a 
positive effect on people’s physical and psychological health. Further, it can reduce stress 
and increase the ability to concentrate. Also, sports and other physical activities in parks 
prevent chronic diseases. Another advantage of green in inner cities is the cooling effect 
in summertime, which helps people who suffer from the heat. 

Why are urban green spaces so important? 

Mental healthRecreation Reducing stressImmune defence

There are different scales of green to distinguish. It begins with the small scale of house-
plants, to one’s own garden to the urban park and the outer urban nature like forests. But 
all of them have similar effects on the human body which are already described above.  

In pandemic times inner urban green spaces can help people to get over emotional issues 
caused by quarantine etc. also because parks are the only urban spaces people can visit 
within pandemics when there is a shut-down. It is proved that only seeing trees in front 
of your windows decreases the risk of being subject to depression and helps to control 
negative emotions. So, emotionally unstable persons can benefit from these circumstances 
even in pandemic times. Also, the stay in green spaces can help to strengthen the immune 
system. So, it makes people more resistant to diseases which is an advantage in pandemic 
times like Covid-19. 
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Where is it better to live - in urban or rural areas? This question is not only based on per-
sonal well-being, but is now also the concern of various journalists and scientists, among 
others. After all, this question is being raised more and more frequently in a wide variety 
of thematic contexts and is now perhaps being asked more than ever before due to the CO-
VID-19 pandemic. While some conjure up the rural area as a safety zone in pandemic times, 
others claim that in times of crisis the weaknesses of rural areas in terms of services of ge-
neral interest and medical infrastructure become particularly apparent, while the urban 
area with the best medical care means pandemic safety and at the same time harbours a 
significantly increased potential risk of infection due to the high density of both buildings 
and people. But in the event of a pandemic, where will I actually be in safer hands? Where 
will I receive better (medical) care and where could I best look after myself in extreme cases? 
 
In Germany, the federal states have the sovereignty to deal with the corona pandemic, 
so for reasons of comparability, it makes sense to select two representative regions of a 
federal state. In these regions, the same basic rules and regulations apply or were applied 
in the fight against the spread of the virus. At the beginning of the corona pandemic, the 
Bavarian state government often proved to be the driving force behind the strengthening 
and rigorous implementation of containment measures against the COVID-19 virus. Ne-
vertheless, the corona pandemic had different impacts on rural and urban regions of the 
state. For there is hardly any other federal state in Germany where the contrast between 
rural and urban areas can be said to be greater than in the largest federal state in Germa-
ny in terms of area - the Free State of Bavaria.

To compare the urban and the rural space, two representative areas in Bavaria were ex-
amined - the most densely populated area and the least populated. The city of Munich and 
the district of Tirschenreuth were chosen as representatives of the urban and rural areas.

Urban vs. Rural

What if the Corona-Pandemic hits me at the urban or the rural space?

by Daniel Paul and Elena Rinderspacher
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But where do the urban and the rural areas begin? In densely populated Germany, with 
230 people per square kilometre, this cannot be so clearly defined. 77 percent of people live 
in cities or conurbations and only 15 percent in villages with less than 5,000 inhabitants, 
the remaining 8 percent in intermediate regions. A majority of Germans therefore live in 
the apparent „pandemic risk area“ of urban space.  However, the majority of Germans 
- almost 33 percent - would like to live in rural areas that are possibly safer from a pan-
demic. But is the rural area really safer from a pandemic and is the wish of these people 
a reasonable one?

Comparison of the German Living Environments

What are the real living environment vs. the wished-for living environment?

Where do the 

germans live?

Where would the 

germans want to live?

The rural spaceThe urban space

one percent
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City Munich District Tirschenreuth

The rural spaceThe urban space

It can be argued that in Bavaria there is one of the greatest possible contrasts between 
the urban and rural area. Not only in the number of inhabitants are there enormous dif-
ferences, but also in the partly very traditional rural population with different cultural 
festivals and celebrations and the urban culture in the cities. Bavaria also stands out as a 
federal state particularly affected by the COVID-19 pandemic. But where am I better off 
in pandemic times? Munich as a modern cosmopolitan city is considered the ideal repre-
sentative of the urban area and the greatest possible contrast to the sparsely populated 
district of Tirschenreuth. 

Selection of the Representative Areas

How to compare urban vs. rural life?

48



Bavaria

Not only is the cultural distance between the two chosen places enormous, but also the 
spatial distance. While the city of Munich in the south exhibits aspects of follows the Me-
diterranean way of life, the people in the Lower Bavarian district of Tirschenreuth rather 
cultivate the typical Bavarian-rural way of life. Thus, the typical rural and urban charac-
ter of the society is also perceptible through spatial distance.

Location of the Representative Areas

Where are they located?

City Munich

District Tirschenreuth

Bavaria

scaleless and orientated north
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District Tirschenreuth

1.084,2 km²

City Munich

310,7 km²

It is therefore worth taking a look at the dry facts first. What are the spatial dimensions 
of the two areas chosen? The city of Munich fits almost three times into the territory of 
the district of Tirschenreuth. It is therefore obvious that there must also be a striking 
difference between urban and rural areas in terms of spatial density.

Comparison of the Area

What size are the respective areas?

100 km²
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District Tirschenreuth

72.504 inhabitants

City Munich

1.471.508 inhabitants

And this density is accordingly reflected in the population figures. If one compares the 
number of inhabitants of the district Tirschenreuth with that of the city of Munich, the 
number of inhabitants of the district of Tirschenreuth is only about 5% of the population 
of Munich. In other words: For every inhabitant of the district of Tirschenreuth there are 
more than 20 inhabitants of Munich or for every inhabitant of Munich there are only 0.05 
inhabitant of the district of Tirschenreuth.

Comparison of the Population

How many people live there?

25.000 inhabitants
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District Tirschenreuth

67 inhabitants per km²

City Munich

4.736 inhabitants per km²

If you now relate these figures to the area, the density of the respective space becomes 
apparent. Thus, in the city of Munich, there are approximately 70 times as many people 
living on one square kilometre as in the district of Tirschenreuth. Conversely, this means 
that there are considerably more people living in the public space of the city of Munich 
than in the district of Tirschenreuth. The conclusion that can be drawn is that the risk 
of encountering a potentially infected person is likely to be higher in the city of Munich - 
provided that public life is still going on, at least in part.

Comparison of the Densety

How densely populated are the areas?

50 inhabitants
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Comparison of the COVID-19-Course

It therefore seems relevant to look first at the course of the COVID-19 pandemic to date, 
including all newly infected, actively infected, deceased and those already recovering in 
the two areas.
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District Tirschenreuth

March 2020
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City Munich

April 2020

At first glance, the course of the COVID-19 pandemic appears to be much more pronoun-
ced in the city of Munich. The case numbers of infected persons and also the deaths show 
a much stronger dynamic than it seems to be the case in the district of Tirschenreuth. 
There, the curve of the number of infected persons seems to be flatter at first glance. In 
contrast, the course of deaths appears comparatively high in comparison to the numbers 
of infected persons. 
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District Tirschenreuth

April 2020

The jump in the recovered numbers in the district of Tirschenreuth is due to a delayed 
and bundled reporting of these. At first glance, the city of Munich thus appears to be 
much more risky than the district of Tirschenreuth, at least as far as the risk of infection 
is concerned. Once you are infected, you are more likely to die of COVID-19 in the district 
of Tirschenreuth at first glance.
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District Tirschenreuth

0,4 % are / were infected

City Munich

1,5 % are / were infected

If the number of all people already infected with the coronavirus - regardless of whether 
they have recovered, died or are still infected - is put in relation to the respective total 
population, it becomes apparent that only a marginal proportion of the population in the 
respective regions is or was infected by the end of April 2020. Nevertheless, there may 
be a slight trend that rural areas - as soon as the first cases appear - at least seem to be 
infected more quickly.

Comparison of the COVID-19 Situation

How many people are and were infected?
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District Tirschenreuth

1 infected person per km²

City Munich

19 infected persons per km²

The risk of encountering an infected person in an area of one km² is clearly - to be precise, 
as of April 2020 - 19 times higher in an urban area such as the city of Munich than in the 
district of Tirschenreuth. This is understandably due to the higher population density 
overall. On the basis of these figures, one could assume that the infestation of the popu-
lation of Munich would have to progress much faster than in the Tirschenreuth district, 
which is not the case.

Where is the probability of being infected lower?
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District Tirschenreuth

1 : 64

City Munich

1 : 249

If the number of people not yet infected with the Corona Virus is related to the number of 
people already infected, the result is the ratio of an already infected person to people not 
yet infected. In the district of Tirschenreuth there are 64.14 not yet infected persons for 
every person already infected; in the city of Munich, this ratio is 1:248.7. It can therefore 
be deduced that the possibility of contamination of the entire population in the district 
of Tirschenreuth is probably much faster than in the city of Munich and thus the risk of 
contracting COVID-19 seems to be considerably higher in rural areas than in urban areas.

Where am I more likely to get infected?

Distance

Distance
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District Tirschenreuth as a COVID-19-Hotspot

An example from Mitterteich: two brothers (81 and 83 years old) died from the vi-
rus. They lived together on the family farm: a disciplined country life. When one bro-
ther showed the first symptoms, no one thought of Corona at first. But the family cal-
led the medical on-call service - without success, as it was overloaded. Not an isolated 
case - even the emergency call centre was completely overrun and waiting times of up 
to 3 hours were normal. According to this, he could only be admitted to hospital the 
next day and died of the virus four days later. Also the other brother could not be im-
mediately admitted to hospital when he was feeling bad. How the virus got into the fa-
mily was not quite clear, but they met with friends who were on holiday in ski resorts. 
Another clue was his company, whose employees had celebrated at the „Starkbierfest“. 
 
All hell broke loose in the hospital, reports the son of one brother. The head of a sur-
gical intensive care unit compared the two weeks after the „Starkbierfest“ with 
a mass accident with many seriously injured. For example, in the afternoon of 
March 20 alone, four emergency ambulances arrived with patients suffering from 
shortness of breath, low oxygen and circulatory problems. It was noticeable that 
most of the patients were from Mitterteich, where the „Starkbierfest“ was held.  
 
So it cannot be ruled out that the visitors of the „Starkbierfest“ carried the virus for two 
weeks unsuspectingly to work colleagues, parents and grandparents. The typical cross-ge-
nerational living, as in the case of the brothers in the countryside, should not be left out 
completely if one wants to help other people to master the pandemic alive in the future.

Due to this situation, a comparison of the medical infrastructure suggests itself, which - if 
one believes prejudices of urban and rural life - should be much better in the city. But does 
this prejudice apply to the two people in this case?

What happened there?
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District Tirschenreuth

4 hospitals

City Munich

41 hospitals

And what if I am infected? Experts assume that in Germany about one in five people in-
fected with COVID-19 need or will need an inpatient stay in hospital. The comparison of 
the pure number of hospitals is understandably decided by the city of Munich. Here, 41 
hospitals are compared to four hospitals in the district of Tirschenreuth. This means that 
the population of Munich has at least a wider choice. But is quantity in this context the 
same as quality?

Comparison of the Possible COVID-19 Help

Where would I be more likely to receive medical treatment?
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District Tirschenreuth

1 : 271 km²

City Munich

1 : 7,5 km²

At least more quantity also means faster access to a hospital. Accordingly, the density of 
hospitals in the City of Munich is significantly higher than in the district of Tirschenreuth 
- namely about 36 times as high. In other words: During the time that the inhabitants of 
the Landkreis Tirschenreuth visit a hospital, the inhabitants of the city of Munich can 
visit 36 hospitals. Quantity in this case means first and foremost speed, which can be life-
saving, especially in the case of symptoms such as shortness of breath that occur in severe 
COVID-19 courses.

Where do I get to the hospital more quickly?
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District Tirschenreuth

1 : 18.225

City Munich

1 : 35.890

In relation to the number of inhabitants of the two areas, however, a somewhat different-
iated view is already emerging. While in the city of Munich there is an average of 35,890 
inhabitants per hospital, a hospital in the district of Tirschenreuth only provides care for 
about half of them - namely 18,225 inhabitants. So in Munich you can reach a hospital 
faster, but in extreme cases you will also meet considerably more people there, which in 
turn could mean a higher risk of infection - unless you are already infected, in which case 
everyone would probably still opt for the fastest help?

Where do I get better medical treatment?
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District Tirschenreuth

1 : 137

City Munich

1 : 171

Quantity before quality can again be measured by quantity, namely the number of medi-
cal staff - whether doctors or nurses. Here again, the city of Munich seems to be ahead by 
a nose. In addition to the higher total number of hospitals, these also employ more staff 
on average than the hospitals in Tirschenreuth. Quantity therefore also seems to stand 
for quantitative quality in the form of more qualified medical staff, at least in the city of 
Munich. 

Where can I get more attention from medical staff?
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District Tirschenreuth

1 : 167

City Munich

1 : 189

On average, every fifth person in Germany needs inpatient treatment after a COVID-19 
infection. If one follows the simple facts, there are considerably more hospital beds avai-
lable in the city of Munich.  In terms of quantity, the urban area thus shows slight advan-
tages here.  Nevertheless, the difference between the two regions is not as significant as 
the conclusions that can be drawn in this category.

Where can I get a hospital bed assigned faster?
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District Tirschenreuth

1 : 3.600

City Munich

1 : 73.500

The decisive factor is not the number of supermarkets, but how many people a super-
market supplies on average. The most important thing here is the limiting shopping rule: 
one shopping trolley per person and usually a maximum of 40 trolleys in the store. Conse-
quently, there can only be 40 customers in the supermarket at the same time. The more 
people a supermarket supplies, the longer the waiting time before entering the super-
market. A longer waiting time in this case also means more time in front of the store and 
usually more contact with other waiting people. If one follows this logic, there is also an 
increased risk of infection. This is where the rural area shows its strengths.

Comparison of the Supermarket Situation

Where do I have faster access to food?

66

number restriction of 40 persons

100 inhabitants

one km²



Conclusion

The strengths and weaknesses of urban and rural areas become particularly 
apparent in times of crisis. While urban areas can score points with better me-
dical care, rural areas win above all with low density. This not only ensures 
less waiting time at the supermarket, but also generally less contact with other 
people. Does it?

Wrongly thought - the crux of the matter is probably mainly cultural and social. And this 
is also the probable explanation for the higher death rate in the district of Tirschenreuth. 

Because in the district of Tirschenreuth, traditions are cultivated, especially with regard 
to household sizes. Here, several generations are increasingly living under one roof, which 
is why the average household size in the city of Mitterteich in the district of Tirschen-
reuth, for example, is significantly higher than in Munich.  Age also plays a not incon-
siderable role in the risk of serious illness or death. The youth ratio, i.e. the number of 
under 20-year-olds per 100 inhabitants, is 32.2 % in the district of Tirschenreuth and 25.1 
% in Munich. In principle, the district of Tirschenreuth would have an advantage in this 
respect. However, the old-age dependency ratio, i.e. the number of over 65-year-olds, is 
57.7% in the district of Tirschenreuth, while it is 26.2% in Munich.

These two age groups are traditionally the group of people who are strongly involved in 
cultural festivals and celebrations - of course with completely different motives. In Mit-
terteich in the district of Tirschenreuth, at the beginning of the Corona pandemic - when 
the topic was not yet really present in the minds of the population in Germany - the tra-
ditional strong beer festival of the Burschenverein took place, which in retrospect became 
a real source of transmission and made the district of Tirschenreuth one of the regions in 
Germany most affected by the COVID 19 pandemic. In this sense, it is impossible to ima-
gine what would have happened if the cancelled Munich Oktoberfest 2020 had taken place 
instead - perhaps Munich would then have become the hotspot of the Corona pandemic.

The question remains, where should I live during a pandemic? If one finally looks at the 
pure mortality rate, the answer is more than clear. The death rate in the Tirschenreuth 
district is much higher than in the City of Munich. While in District Tirschenreuth every 
12th infected person dies, in City Munich only every 36th person dies. The death rate in 
the District Tirschenreuth is therefore 8.62% and in the City Munich 2.82%.

How can this be explained?
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District Tirschenreuth

Mortality rate 8,6 %

City Munich

Mortality rate 2,8 %

Every 36th infected person 
dies of COVID-19

Every 12th infected person 
dies of COVID-19

Finally: Where do I want to live?

each symbol represents one unit of measurement

Therefore, it is not possible to say in general terms where one is less exposed to a li-
fe-threatening danger from the COVID 19 pandemic. Certainly, some advantages and 
deficits of both areas can be identified, but in the end it can be said that in the crisis the 
strengths and weaknesses of each area come into play and ultimately also simply bad 
timing and ignorance are the triggers for a severe regional pandemic course - not one in 
which certain social factors such as the age pyramid or the size of the household could be 
the sticking point. The question remains, where should I live during a pandemic? If one 
finally looks at the pure mortality rate, the answer is more than clear. 
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Ecology
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Medical doctors and natural scientists alike have been aware of the damages environ-
mental influences like air pollution and (passive) smoking have on the human lung for 
approximately five decades. Scientific breakthroughs and political measures were first 
achieved and took effect at the same time in the early 1970s. A study by the “Ärztliche Ar-
beitskreis Rauchen und Gesundheit” on the health effects of smoking revealed the danger 
it holds in 1971. One year later, the Club of Rome released its famous study “The Limit to 
Growth”. The Club of Rome consists of politicians, diplomats, but also scientists, doctors, 
and economists from around the globe. In 1972, they pointed out the resource depletion 
the current economic growth was going to provoke. Society became aware of the health 
problems smoking and air pollution hold. However, it was impossible to fully stop the 
societal fashion of smoking, and technical progress has only started to find alternatives 
to the established structures. It means that even in 2020, tobacco is still consumed and 
polluting factories and vehicles still run. It poses a danger not only during the Coronavi-
rus pandemic. While poor air quality nearly doubles the prevalence of asthma, upper, and 
lower respiratory symptoms1, smoking actively for a somewhat long period of time could 
mean an up to 27 times higher risk of lung cancer, for example.

With a lung this damaged, it comes to no surprise that smokers were declared to be a 
group of risk patients when the COVID-19 pandemic broke out very early on. Also, a re-
cent Harvard study found evidence that having lived in a slightly more polluted (+ 1 μg/
m³) area for about 15 - 20 years increases the COVID-19 lethality by 15 %. This chapter 
aims to find the correlations between the trends concerning air quality, smoking, an in-
creasing number of deaths caused by lung diseases, and the potential connection to virus-
es and flu epidemics. 

In order to achieve a detailed overview, the study focusses on statistics solely from Ger-
many to be sure the data is exhaustive and can be compared.

COVID-19 and the Weakened Lung

by Anna-Lena Baier

Introduction
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Harmful Influences on the Human Lung

Harmful Environmental Influences

Polluted Air

Harmful Environmental Influences

Smoking

Viruses

Pre-harmed lungs take worse 
courses of diseases.

Harmful Environmental Influences

With the industrialisation came poor air 
quality into the cities and people were 
able to observe an increasing number 
and spread of respiratory diseases. It 
resulted in major restructurings of the 
cities’ layout, separating residential ar-
eas from factories. Since then and even 
today, scientist keep researching air pol-
lution to suggest better protective meas-
ures. The air we breathe can contain par-
ticulate matter measuring up to ten μm 
in diameter or even being as small as 0.1 
μm. It is as invisible as the toxic gases: 
ozone, nitrogen oxides, carbon monoxide, 
and sulphur dioxide.

Smoking has been a societal fashion and 
was a sign of the emancipation of the low-
er class. In the second half of the 19th cen-
tury, loose regulations to separate smok-
ers from non-smokers in public spaces 
emerged, which were hardly followed. 
The “Ärztliche Arbeitskreis Rauchen und 
Gesundheit” (German Medical Working 
Team Smoking and Health) claimed first 
smoking bans for public spaces in 1970, 
as the WHO found that the substances 
evoke severe illnesses like lung cancer.

Because of possible lung damage from 
smoking and air pollution, people are 
prone to experiencing severe or even le-
thal courses of illnesses that virus or flu 
epidemics cause.
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Environmental Influences on Deaths Linked to Respiratory Diseases

1997

1999

2001

2003

2015

2017

2019

2020

2005

2007

2009

2011

2013

H1N1 swine flu pandemic    

flu epidemic  2017/2018  

flu epidemic  2019/2020

226,000 cases    

SARS-CoV pandemic    
9 cases    

SARS-CoV-2 pandemic (ongoing)    
197,184 cases (July 4th, 2020)    

334,000 cases    

186,000 cases    

Smoking and air pollution are the influences the society and individuals have an impact 
on. Over the past 23 years, the trends display an overall improvement of health condi-
tions. The increasing number of deaths that are to be traced back to respiratory diseases 
can have a number of explanations, or a combination of them: It could be a late effect 
of those preceding trends, or improved methods to determine the causes of deaths. The 
approach that forms this chapter’s thesis argument, is the annual prevalence of flu epi-
demics and/or viruses. In Germany, the H1N1 (swine flu) pandemic in 2009/2010 and the 
flu epidemics in the winters of 2017/2018 and 2019/2020 were statistically impactful. The 
first Coronavirus pandemic SARS-CoV was in 2002/2003. SARS-CoV-2 is still ongoing and 
is expected to keep spreading until at least 60 % of the population has been infected or a 
vaccine is found.

20 % difference (Air Pollution Index based on the data of 2005 (*2005 = 100 %))
1 billion cigarettes
50,000 cases of flu/virus epidemic/pandemic in Germany 
5,000 deaths traced back to respiratory diseases, including influenza

Grayed out symbols indicate that there is no data available.
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2016

2018

3/2020

4/2020

5/2020

6/2020

7/2020

2/2020

1st Coronavirus-case in Germany

National borders closed
Begin of LOCKDOWN

1st easing of LOCKDOWN

2nd easing of LOCKDOWN

Release of tracking app

100.000

200.000

Air Quality Before and During COVID-19
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It is generally understood that the air pollution’s impacts of climate change and physical 
health, paired with technological innovations and political measures, ensure the air qual-
ity’s improvement. Depending on various parameters, the overall evaluation of the qual-
ity bases on a rough average for the entire year or month of concern (2016, 2018, March 
2020, May 2020, and July 2020). While the areas with poorer air quality shift spatially, 
an overall improvement of the air in Germany is evident. Wanting to go back even further 
down the history of air pollution in Germany, the air quality cannot be illustrated as the 
Umweltbundesamt (German Federal Environmental Agency) published its evaluations 
only from January of 2016 on.

The worldwide Coronavirus outbreak resulted in a temporary shutdown of all activities 
and facilities that are not of systematic importance. In Germany, the date of the 16th March 
2020 marks the lockdown: National borders were closed, schools, stores, and cultural in-

stitutions had to temporarily shut down, 
and domestic tourism was cancelled, too. 
“Stay at Home” seemed to be the creed to 
slow down the virus outbreak. Not only in 
Germany, but in many other places around 
the world as well, it quickly became clear 
how nature recovers. Dolphins returned to 
the bay by Istanbul, sheep and geese oc-
cupied residential areas in the UK, just to 
name a few examples. 

Does the break that everybody took from 
traveling and from commuting, from big 
events and activities that are not quite 
necessary, have an effect on German air 
quality? Is this an opportunity to reach the 
climate goals for the year? On the other 
hand: did we lose all that potential when 
the measures were eased? 

It is easy to confirm that the air quality in-
deed has improved at the beginning of the 
lockdown in March, as more areas through-
out the country have been evaluated by the 
Umweltbundesamt to have an above me-
dium air quality. Densely populated cities 
and regions as well as mountainous areas 
are still to be marked as those that strug-
gle with air quality. 
The two phases of easing the measures 
throughout the nation show the effect that 
the air started to deteriorate again, result-
ing in medium values of pollution mostly 
in the southern part of the country.



2016

2018

3/2020

4/2020

5/2020

6/2020

7/2020

2/2020

1st Coronavirus-case in Germany

National borders closed
Begin of LOCKDOWN

1st easing of LOCKDOWN

2nd easing of LOCKDOWN

Release of tracking app

100.000

200.000

poor -, medium air quality
total of confirmed Coronavirus-cases*
patients cured/recovered*

deaths*  *as of July 11th, 2020

The proceeding chapter “Improving Air Quality in Cities” attempts to give a more detailed 
historical overview on the improvement of air quality in Germany.
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1992 United Nations Framework 
Convention on Climate Change

1939-1945 World War II

1960‘s Rebuilding cities to become „car-friend-
ly“, as the car became affordable and accessible 
to everybody. 
The city started to spread more, as long distan-
ces could now be travelled. 
It begins the suburbanisation.

2010‘s and ongoing Restructuring cities to 
become „pedestrian- and bike-friendly“, as the 
awareness of the Climate Change and health 
risks must now be transferred into built struc-
tures. 

During the Industrialisation, factories were 
built all over the city. Residential areas were 
polluted by them and people lived together very 
densely.
It marks the start of the urbanisation, when 
more and more people came to the cities to seek 
employment.

The Nazi-regime tried major restructuring of 
grown cities. Besides their aimed monumentali-
ty, the Nazis did build homes and green struc-
tures.

1914-1918 World War I

1997 Kyoto Protocol

2003 Tesla Roadster - 1st serially sold 
electric car

2016 Paris Agreement

2007 Establishment of the „Umweltzone“ 
(Environment zone) in Germany

Improving Air Quality in Cities
During industrialisation, factories were built all 
over the city. Residential areas were polluted by 
them and people lived together very densely.
It marks the start of urbanisation, when more 
and more people came to the cities to seek em-
ployment.

The Nazi-regime tried major restructuring of de-
veloped cities. Besides their aim at monumental-
ity, the Nazis built homes and green structures.

1960‘s Rebuilding cities to become „car-friend-
ly“, as the car became affordable and accessible 
to everybody. 
The city started to spread more, as long distances 
could now be travelled. 
This is the beginning of suburbanisation.

2010‘s and ongoing Restructuring cities to 
become „pedestrian- and bike-friendly“, as the 
awareness of the Climate Change and health 
risks must now be transferred into built struc-
tures. 

1914 - 1918 World War I

1939 - 1945 World War II

1997 Kyoto Protocol

2016 Paris Agreement

1992 United Nations Framework Conven-
tion on Climate Change

2003 First serially sold electric car:
Tesla Roadster
2007 Establishment of the “Umweltzone” 
in Germany
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Industrialisation started in the late 19th century and turned out to be an economic mile-
stone for humankind, but also meant a massive environmental intervention that resulted 
in deterioration and exploitation of nature. Wherever coal was discovered, an agglomer-
ation of industries was constructed to process it. This generated a large number of jobs 
and with them came the need for housing. Residential areas and factories were hardly 
separated from each other. It was mostly the companies that ran the factories to build 
neighbourhoods of very simple homes close to them. Long commutes were to be avoided, 
but there also was no knowledge on the negative health impacts of dust, smoke, and smog.

WWI was followed the hyperinflation in the Weimar Republic from 1914 to 1923 and then 
the age of the “Golden Twenties”, as the years from 1924 to 1929 (year of the Wall Street 
Crash) were called. Society and economy developed and the standards for housing were 
raised. The events of the preceding years helped the Nazi regime come to power.  

During WWII most German cities were destroyed and had to be rebuilt. As the car had 
recently become available to the majority of people, the opportunity to implement wide 
streets but also keep parks and gardens as the “green lung” in the mostly grey cities was 
seized.
In the 1970’s, the Club of Rome released its first study on the environmental problems 
the economic system held. It pointed out the importance of sustainability. People came 
together to demonstrate for a greener economy and politicians first brought it to the agen-
da. Roughly 20 years later, the United Nations first joined in a meeting in Rio de Janeiro 
to discuss it as an urgent threat and agreed that a dangerous anthropogenic interference 
with the climate system must be prevented. Since then, political measures and techno-
logical innovation work towards more environmentally friendly economies and lifestyles.

One important approach is the preservation of forests outside the cities. One hectare of 
beech forest, for example, filters approximately 70 tons of particulates in a year. A same 
sized forest of spruce trees binds 30 tons of fine dust yearly. Cites, however, are a much 
bigger source of pollution and the most vulnerable place at the same time, as densely built 
structures, many inhabitants and visitors, economic activities and a high volume of traffic 
agglomerate here. The urban planners’ approach is to bring the forest’s advantages into 
the neighbourhoods and central districts on a small scale, having trees cleansing the air. 
Another impactful approach is to make electrical cars available to a broad market and to 
ban cars with poor technical standards (and hence a big output of toxic gasses and dust) 
from the urban areas. Urban planners are nowadays working hard to reverse the para-
digm of the 1960’s car-friendly city. New, and greener forms of mobility should take the 
cars place instead.

One beech tree produces 1,7 kg of O2 in an hour, enough for 5 people to breathe.
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German traffic laws were altered in 2007, al-
lowing cities to ban cars with a high output of 
pollutants. As of June 2020, 58 cities and mu-
nicipalities throughout the country have decid-
ed to seize this opportunity and keep the air 
cleaner. Most of them (except for Neu-Ulm in 
Bavaria) have enforced a permission to enter 
only for cars with a green badge. The measure 
shows great effect: Berlin could reduce the con-
centration of carbon-particulate matter by 60 % 
and nitrogen oxide by 20 %.

Which badge goes onto a car is determined by 
the cars age and technical details. Since 90 % of 
the cars meet the standards for a green badge, 
the Umweltbundesamt recommends an exten-
sion of the criteria. That way, the instrument 
can show an even more impactful effect on air 
quality. One idea is to create a new, blue badge 
that hybrid- and super low emittance cars get.
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Poor Air Quality Causing COVID-19-Deaths?

Most deaths are in big cities, 
in the west and in the south.
The air pollution‘s 
responsibility is unclear.

Symbols show at least 50 deaths in 
a city or district. 
      = 50 Covid-19-deaths.
 

      good air quality

      poor air quality

Polluted Air vs.
Covid-19 Deaths

good                 poor air quality

      50 COVID-19-Deaths.

The symbol is shown when there are 
at least 50 deaths in a city or district.

Represented are the numbers from 
May 25th, 2020. 

A recent Harvard study has proven that there is an apparent link between the long-term 
exposure to air pollution and severe courses of COVID-19. With a metric of just one μm/
m³ of pollutants, the risk of dying from the Coronavirus is 15 % higher.

For Germany, this thesis can loosely be confirmed. Most COVID-19-deaths are to be locat-
ed in big, densely built and populated cities/city regions as well as regions in more rural, 
but mountainous areas (mostly Southern Germany). There are a few exceptions. What is 
the possible explanation? Cities are populated more densely and the air pollution appears 
to be worse, but at the same time, medical care is available to a high extent. One plausible 
assumption could be that older and hence weaker people oftentimes move to the city in 
order to profit from the advantages of dense areas. They are most likely to be hospitalised.

But why is it in the southern rural districts that a relatively high number of people die 
from the virus? A study performed by the Martin-Luther-University of Halle-Wittenberg 
aimed to explain a phenomenon from Italy, where the COVID-19-lethality was extraor-
dinarily high. They managed to find that it was in fact the poor air quality in the moun-
tainous area. Furthermore, geologists of the same university explained the high pollution 
with a lack of vertical air flows. They declared mountainous city areas, where topographi-
cal conditions that block vertical air flow and a dense settlement structure come together, 
as risk areas.
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Protecting Non-Smokers
Besides air pollution, the consumption of tobacco harms the lungs. The health effects are 
dependent on the amount of cigarettes consumed, but overall, doctors state that smok-
ing has a more impactful negative effect. Smoking has developed from a social fashion 
everybody participated in into a vice of the few. At first, smoking bans were initiated to 
minimise the amount of garbage (ash and cigarette butts) and because the smell was un-
wanted. After the scientific realisation and the establishment of the Jugendschutzgesetz 
(Youth Protection Act) in 1951, an age limit of 16 years was implemented. In 2007, it was 
changed to a minimum age of 18 years and since 20th May 2016, shocking pictures of po-
tential health consequences have to be printed on the package of tobacco products in order 
to enlighten people of the risk they are taking. 
Smoking in public places and vehicles successively became lawfully prohibited. A detailed 
timeline requires a new chapter and excessive research. To grasp the changing mindset in 
different scopes of societal everyday life, however, few key-events give an overview.

All in all, laws and regulations try keeping non-smokers exposed to smoke as little as 
possible. In 2008, the WHO stated that 94 % of non-smokers are protected from smoke by 
those laws.

Public buildings

Education

Health Care

Public Institutions

In Germany’s federal system, the regulations for public spaces are established and en-
forced by the individual states, the Bundesländer. Yet, it seems to be consensual that 
smoking should be banned from public buildings like schools, kindergartens, sport facili-
ties, hospitals and administrative institutions. 

~ 1960’s Schools ban smoking with own regulations and house rules
1968 Schools in Hesse and West-Berlin allow smoking to pupils 

over 16 years of age in separate rooms and with parental permis-
sion 

~ 1980’s Exceptions to smoke in schools are revoked, smoking is al-
lowed

2003 50 universities have banned smoking, the “Arbeitskreis Ge-
sundheitsfördernde Hochschulen” claims a comprehensive law 

2005 Lower-Saxony lawfully bans smoking from schools and 
school activities

2008 Smoking bans in all schools nationwide 

before 2008 Practices, care centres, and hospitals may or may not 
ban smoking with own regulations

2008 Bavaria lawfully bans smoking from medical institutions 

1999 The Bundesarbeitsgericht (Federal Labour Court) bans 
smoking from administrative and social institutions actuated by 
the public authorities
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Entertainment

Gastronomy

Private Homes

Workspaces

(Semi-)Private Institutions

1814 some theatres ban smoking in all areas (audience and per-
formers) 

2007 first states establish laws to regulate smoking bans, includ-
ing cultural institutions 

2008 last states establish laws to regulate smoking bans, includ-
ing cultural institutions 

It is up to the owners of such institutions if they follow the Landes-
nichtraucherschutzgesetz (State Non-Smoker Protection Law) of the 
state, that bans smoking from all buildings that host the public. Cine-
mas and theatres can decide to allow smoking. It means that children 
and adolescents under 18 can no longer come to those places.

2005 Agreement between the Federal Ministry of Health and the 
Deutsche Hotel- und Gaststättenverband (German Hotel and Res-
taurant Association) showed no effect in protecting non-smokers

2007 first states establish laws to regulate smoking bans, includ-
ing hotels and restaurants

2008 last states establish laws to regulate smoking bans, includ-
ing restaurants 

It is up to the owners of such institutions if they follow the Landes-
nichtraucherschutzgesetz of the state, that bans smoking from all 
buildings that host the public. Restaurants can decide to allow smok-
ing in separate rooms. Children and adolescents under 18 cannot sit 
in those rooms.

No state or federal law prohibits smoking in private homes. It does 
not matter if children live in the place or if the house/flat is rented or 
owned.

Landlords cannot ban the smoking with contracts. However, it is pos-
sible to make tenants responsible for renovations that are necessary 
because of the smoking. 
If tenants or owners wish to ban smoking from their flats, guests have 
no legal basis to smoke inside the building.

The laws that ban smoking from public spaces do not account for pri-
vately run companies, workshops, or other non-official workspaces. 
Employers are, however, obligated to prevent not only fires and ex-
plosions, but also make sure their employees stay safe and healthy 
while performing their jobs. §5 of the Arbeitsstättenverordnung (Arb-
StättV; Workplaces Ordinance), last republished in 2004, forms the 
legal foundation of these rules. It means that everybody has a right to 
work in a smoke-free environment, while smokers have no legal basis 
for smoking at their workspace or during the breaks. Smokers’ bars or 
restaurants, however, are legally permitted to allow their employees 
to smoke at the workplace.
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The Deutsche Bahn has extended the prohibition of smoking to 
all platforms, tunnels and even the forecourt.

Specifically marked areas on the platforms form an exception to 
the law that officially prohibits smoking in train stations.

Before the Bundesnichtraucherschutzgesetz took effect in 2007, 
most airports in Germany had own regulations. They were estab-
lished during the late 1990’s and early 2000’s and only allowed 
smoking outside of buildings or in specifically marked, separate 
smoking rooms.

Public transport

Stations and Airports

1850 - 1900 Different wagons for smokers and non-smokers 
were supposed to spatially separate them. The measure was 
hardly followed. 

September 1st, 2007 The Bundesnichtraucherschutzgesetz 
(Federal Non-Smoker Protection Law) took effect and banned 
smoking from all sorts of public transport. This means trains, 
trams, and taxis. 
For shorter distance trains and buses, many federal states, like 
Baden-Württemberg, Bavaria, Bremen, North Rhine-West-
phalia, and Thuringia, for example, have had binding regula-
tions before the federal law manifested the rule.

1980 Airlines established smokers’ rows and non-smokers’ 
rows in airplanes. It had no effect in protecting the non-smok-
ers.

1995 Lufthansa banned smoking from domestic flights.
1998 Lufthansa banned smoking from all flights.
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Conclusion

In Germany, society, science and the practices of urban planning have changed for the 
better. With a deeper understanding of sustainability and the health risks environmental 
pollution evokes, people have worked towards greener industries and continue to improve 
our ways to run economies. Besides factories, motorised traffic is a great source of air 
pollutants. Politics and urban planners implement measures to ensure an acceptable air 
quality in dense urban areas. By implementing parks and gardens into the city, by priv-
ileging cars with a low output of pollutants and banning cars with a higher output from 
even entering the city, and by a number of other, small scale measures, politics and plan-
ning went hand in hand to create cleaner cities. Still, the goal of 100 % clean air has not 
been reached, especially in metropolises or dense city areas. The danger of toxic gases and 
particulate matter is still imminent, but not to the same extent as about 100 years ago.

At the same time, many people still enjoy smoking tobacco, knowing well that it causes 
damage to the lung. A shrinking number of cigarettes consumed per year, however, shows 
how smoking is losing its popularity.

What does all that mean in a time when viruses and flu epidemics seem to prevail as 
the cause of death for hundreds every year? COVID-19 is the disease the Coronavirus 
SARS-CoV-2 provokes and has killed more than 9,000 people in Germany, as of July 11th, 
2020. It is a legitimate assumption that the number would be lower, if nobody voluntarily 
harmed their lungs by smoking regularly, or involuntarily by living in a big city with a 
high volume of traffic or passive smoking.
On the other hand, the number of deaths might be immensely higher if the measures had 
not been taken and the environment was as polluted as it used to be at the beginning of 
the 20th century. Let us imagine the broad society in 1918 had had the knowledge that 
we have today. It is safe to assume that the Spanish flu would not have been so deadly if 
the air quality had as good as it is today, or if smoking were as unpopular as it became 
after the 1970’s, when we learned about its health effects. The virus itself probably was 
not any deadlier than the Coronavirus is today. It was the surrounding circumstances of 
more rudimental practices of hygiene, a system that did not allow a majority of people to 
stay at home and practise social distancing, and a lung weakened by pollutants in the air 
and a history of smoking.
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Zoonoses are infectious diseases that are caused by bacteria, parasites, fungi, prions or 
viruses and can be transmitted from animals to humans. Almost two thirds of all known 
human pathogens (pathogens that can cause a disease in humans) are passed on from 
animals to humans. Wild animals as disease carriers in turn make up two thirds.

Transmission can take place through direct contact via food, e.g. via milk, eggs, meat or 
other foods, but also via vectors (e.g. ticks, mosquitoes).

The COVID-19 virus is an infectious disease that can result from infection with the novel 
SARS-CoV-2. SARS-CoV-2 virus (Severe Acute Respiratory Syndrome Coronavirus 2) be-
longs to the family of coronaviruses. Corona viruses were first identified in the mid-1960s. 
They can infect humans as well as various animals, including birds and mammals, for ex-
ample. A total of seven human pathogenic coronaviruses are known as SARS-CoV-2. Coro-
naviruses cause various diseases in humans ranging from common colds to dangerous 
or even potentially fatal diseases such as MERS (Middle East Respiratory Syndrome) or 
SARS (Severe Acute Respiratory Syndrome). There is always the possibility that viruses 
will mutate genetically. However, mutations do not automatically change the properties 
of the virus.

Due to the rapid population growth, the loss of habitats, increasing mobility, changes in 
animal breeding and husbandry and climate change, zoonoses are becoming increasingly 
common. Practically all newer pathogens in recent years, but also many current infectious 
diseases, are zoonoses. Examples of zoonoses with dramatic consequences for humans are 
SARS, yellow fever, MERS, West Nile fever, Ebola, HIV or the Spanish flu.

Ecological Roots of the Pandemics

Frequency and Transmission of Zoonoses

all known infectious diseases

60 percent are zoonoses

most of the wildlife transferred

by Theresa Reis
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One of the basic source of growing pandemic vulnerability is the increasing pace of animal 
habitat loss. The destruction of habitats leads to the fact that animals are looking for new 
habitats and to the fact that certain animal species can multiply explosively.

Increasing commercialization is one of the particularly critical points at which humans 
can catch infectious diseases in animals. Commercial livestock, the spread of monocul-
tures and industrial production continue to expand or penetrate into the forests. The 
interfaces to new pathogens are increasing and their spread is increasing.

Vital Ecosystem vs. Habitat Destruction Increases the Risk of Infection

Vital Ecosystem

Habitat Destruction Increases the Risk of Infection

natural barriers

biodiversity

virus

animal husbandry in small
population and large area

virus

loss of biodiversity

penetration and degradation of natural habitats

increased risk of infection
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For example, malaria-bearing mosquitoes breed in sunlit puddles. These puddles often 
result from deforestation, when the leaves and roots of the trees disappear, water and sed-
iment flow over the sheared soil and form puddles. A study found that mosquito species 
that carry human pathogens occur twice as often in deforested areas as in intact forests.

Another example is the Ebola virus. A study found that the Ebola outbreaks have been 
linked to several bat species that are common in places in Central and West Africa where 
large-scale deforestation has recently occurred. Deforestation forces them to leave their 
living space and instead settle in trees close to humans, in backyards or farms. This in-
creases the likelihood that a person will catch the Ebola Virus from a bat.
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Infectious disease outbreaks are accelerated and exacerbated by the following four main 
factors: population growth, high meat consumption, deforestation of tropical rainforests, 
illegal and unregulated trade and consumption of wild animals.

There are currently more than 8 billion people living on Earth. Worldwide networking has 
never been greater than today. For example, goods and services are exchanged or energy 
is transported across borders. Likewise, around 4 billion people fly around the world every 
year. In addition to the enormous air pollution caused by air traffic, diseases spread faster.

Another negative aspect of the growing population is resource consumption, for exam-
ple in housing, land use of food infrastructure and herds of cattle. In Germany, human 
consumption of meat amounted to around 60 kilograms per capita in 2019. The total con-
sumption, which takes into account the consumption of animal feed, industrial recycling 
and product losses, even rises to about 87 kilograms. The effects on biodiversity are par-
ticularly alarming due to the high meat consumption. 

Soil is an important commodity for agriculture, but many farmers do not use it in a re-
source-efficient way. In areas with intensive vegetable cultivation or high livestock, harm-
ful nitrate is often found. Nitrogen overload can lead to environmental and health prob-
lems. This happens when more fertilizer is used than nitrate can be extracted from the 
plants. One of the most common negative consequences is the emergence of greenhouse 
gases and the endangerment of ground and surface water.

The deforestation of tropical rainforests over many years is also one of the factors influ-
encing the spread of infectious diseases. In recent decades, up to 130,000km² of forest 
have been cleared annually to convert the areas into huge soy plantations. Because soy 
is used worldwide as concentrate in fattening farms, the destruction of habitats and the 
increasing loss of biodiversity increase the risk of infection as natural barriers are elimi-
nated and more frequent points of contact are created.

Another neuralgic point at which humans can become infected by infections of animals 
are so-called wet markets. On wet markets, many animals, often wild animals from illegal 
trade, are crammed together, slaughtered and sold in one place. Often the slaughtered an-
imals are also eaten on the spot. By cramming together different species and organisms, 
infectious diseases can spread faster.

Overview of the Factors

rising
population

high meat
consumption

deforestation
tropical rainforest

unregulated trade
and consumption
of wild animals
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Almost a third of the earth’s land area is covered with forests. Forests are the most biodi-
verse habitats in the world. About two thirds of the 1.3 million animal and plant species 
described live in the forest. Tropical rainforests are of particular importance. Although 
they only cover 7% of the earth’s surface, they are home to half of all animal and plant 
species worldwide.

Deforestation and Destruction of Natural Habitats

land area of the earth

animal and plant species
described worldwide

animal and plant species
described in forest

10 percent of the world’s animal and plant species
10 percent of the world’s animal and plant species that live in the forest

10 percent of the global land area
10 percent forest on the global land area
10 percent tropical rainforest on the global land area

animal and plant species
described in tropical 
rainforest

share of forest areas

share of tropical rainforest

10 percent of the world’s animal and plant species that live in the tropical rainforest

With an area of   8 million square kilometres, Amazonia is the largest of the three rainfor-
est regions on earth. Brazil alone accounts for around 65 percent of this. The second larg-
est rainforest region is in the Congo catchment area in Africa. There are 3 million square 
kilometres of tropical rainforests in the Congo Basin, half of which are in the Democratic 
Republic of the Congo. With 2.4 million square kilometres, the third largest rainforest re-
gion on earth is the region in Southeast Asia, which stretches a quarter of the way across 
Indonesia.
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Loss of area from the rainforest

In the past decades, however, up to 130,000 km² of forest have been cleared annually. The 
deforestation of 36,000 square kilometres of primary rainforest is particularly alarming. 
The primary rainforests store more carbon than other forests, represent the most diverse 
habitat on earth and are difficult or impossible to restore due to their complexity. In 
Brazil, 13,400 km² of primary forest was lost, followed by the Democratic Republic of the 
Congo with 4,800 km² and Indonesia with 3,400 km².

A particularly frightening example is Brazil. Approximately 700,000 square kilometres of 
forest have been cleared in Brazil since the 1970s. For comparison, the Federal Republic 
of Germany is about half the size of this area. Today more than half of all deforested ar-
eas in the Amazon region serve as pasture areas for the meat industry. The expansion of 
cattle breeding is often the reason for illegal deforestation. The areas in the Amazon are 
first burned or cleared in order to sow seeds, for example soy or corn, with airplanes. Such 
large plantations are cultivated for a few years and then converted into pasture land for 
cattle.

deforestation of
120,000 km² tropical rainforest

36,000 square kilometres
of them are primary rainforest

37 percent of the primary rainforest 
are in brazil

13 percent of the primary rainforest 
are in democratic republic of the congo

11 percent of the primary rainforest 
are in indonesia
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The world’s population has more than doubled in the past 50 years. With increasing pop-
ulation, the demand for basic food increases. Worldwide meat consumption has also in-
creased almost fivefold since the 1960s. According to forecasts, this development will not 
level out by 2050.

In Asia, for example, 46 percent of the world’s meat production is consumed. In China 
alone, it is almost a third of total global production, for example, twice as much as is con-
sumed in the USA. And the trend is increasing. One reason for this is that, especially in 
Asia, consuming meat is a sign of prosperity. With the rise of the middle class, the demand 
for meat increases.

According to nutritionists and US meta studies, e.g. Colon cancer, diabetes, osteoarthritis, 
rheumatism occur as possible consequences of high meat consumption.

High Meat Consumption Favors Diseases

1,000,000,000 people

world population meat consumption worldwide per capita/per year

5 kg of slaughter weight/ per capita / per year

2050

2020

2010

2000

1990

1980

1970

1960

1950
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German agriculture is largely conventional. Conventional agriculture means the com-
bined use of crop rotations, fertilizers and pesticides in order to be able to achieve the 
greatest possible crop yields. In conventional livestock farming, most farms specialize, for 
example in dairy farming or fattening farms, often keep a larger herd and use purchased 
concentrate to obtain the greatest possible profit. For many, especially smaller companies, 
it is above all a question of costs whether they operate conventionally or ecologically. 

Stricter rules and laws apply to organic farming, which entail higher production costs. 
However, organic farming is not just about the products themselves, but also about the 
type of production. In addition to the aspect of economic efficiency, it is also about preserv-
ing the biodiversity of animals and plants and animal welfare.

In comparison, conventional agriculture is geared towards high yields. Environmental 
pollution or animal welfare are only taken into account to a limited extent. A comparison 
makes this clear. While in conventional agriculture the livestock is usually kept in the 
barn all year round, without a prescribed run-out, in organic farming the livestock is land-
bound and a run-out of the animals is not only prescribed for cattle. Due to the large pop-
ulation in a confined space, preventive medication is permitted in the conventional area, 
as pigs are particularly susceptible to influenza viruses. In organic farming, on the other 
hand, only individual animal treatment and no preventive medication are permitted. An-
other major difference between these two forms of husbandry is in feeding. 

In organic farming, at least 95 percent of organic feed must be used and there is a general 
ban on the use of genetically modified feed. In contrast, it is quite different in conventional 
agriculture. Here, almost exclusively genetically modified feed is used. This is particu-
larly serious, as the cultivation takes place predominantly in monocultures. In addition 
to the use of artificial, mineral fertilizers to accelerate plant growth, chemical-synthetic 
pesticides are used nationwide as protection against insects, fungi and weeds. As a result, 
biodiversity is declining. 

Large Populations in a Confined Space

conventional
animal husbandry

biological
animal husbandry

1 m² of inner surface per animal
1 m² of outside area per animal
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In 2009, there were more than 20 billion farm animals on Earth. 

In addition to the largest poultry population, China also keeps most of the pigs on fatten-
ing farms. From 2000 to 2007 alone, China was able to increase its own pig population by 
64 million livestock. Brazil has been the world’s largest exporter of beef since 2005. For 
some years now, more cattle than people have lived on Brazil’s territory, for example, in 
2009 there were 205,292,000 cattle and 192,980,000 people. More than a third of the more 
than 200 million Brazilian cattle are already on the former jungle floor. Most of the clear-
ing is illegal and unpunished.

Farm Animals Worldwide

china

U.S.

brazil

20 million animals
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More and more pasture land is being converted into arable land or used to produce animal 
feed. Around 70 percent of arable land worldwide is already covered with animal feed. 

The cultivation of soy is particularly noteworthy. Due to the high protein content, the 
soybean has established itself as the most common feed and can be attributed to the enor-
mous expansion of today’s animal population. Around 80 percent of imported soy is used 
today as animal feed worldwide. Between 1960 and 2009 alone, soybean production in-
creased almost tenfold. The acreage has increased from around 240,000 square kilometres 
in 1960 to almost 1 million square kilometres in the past 50 years.

The largest soybean plantations are in Brazil. With the years of rainforest deforestation in 
South America, the monoculture acreage for soy has increased by over 160 percent since 
2000 to around 220,000 square kilometres today. The Brazilian soybean industry gener-
ated revenue of almost $ 41 billion in 2018 only through international business. That was 
more than a sixth of all Brazilian export earnings. Soy is therefore about as important for 
the Brazilian trade balance as the automotive industry for the German one.

In addition, g enetically modified soybeans have prevailed in all producing countries. The 
system of genetically modified varieties and the corresponding herbicides brings an eco-
nomic advantage to farmers. However, this destroys valuable and often unique habitats.

brazil

U.S.

argentina

china

10,000,000 tons of soybean

Huge Soy Plantations for Animal Feed
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increasing population

high meat consumption

high meat consumption

more deforestation

loss of natural barriers

per capita consumption

high resource consumption

larger herds of cattle

habitat loss

frequent contact between 
humans and animals

more land use

The fact that pathogens jump from animals to humans or vice versa is nothing new in hu-
man history. It is worrying, however, that according to studies, such outbreaks will occur 
more frequently in the future than currently with SARS-CoV-2.

Because if the population continues to increase and more is consumed per capita at the 
same time, global resource consumption will increase. Resource consumption has in-
creased enormously by the increased meat consumption. This high meat consumption can 
only be covered by even larger herds of cattle, which take up even more space. Inevitably 
more forest areas will be cut down. Every minute since 1990, forest has disappeared from 
an area of about 14 football fields. The rapid loss of habitats primarily affects wild ani-
mals, which are now increasingly being pushed into human habitats. Inevitably, there 
will be more contact between the growing population and wildlife.

Ultimately, more frequent contact between humans and animals will lead to increased 
outbreaks of infectious diseases, as we have now come to know from SARS-CoV-2.

A Race Against Time to Stop the Next Pandemic

93



Human Body and the Virus (Rina Gashi)
 
Introduction:

Bundesministerium für Gesundheit (BMG) (2020): Was sind Coronaviren und was be- 
 deuten Covid-19 und SARS-CoV-2?
 https://www.zusammengegencorona.de/informieren/basiswissen-coronavirus/#faqitem=183c2581-bd4
 d-50ad-9cb7-cd96f11cf62.
Dinges, Martin (2020): Corona ist doch nicht die Pest! 
 https://link.springer.com/content/pdf/10.1007/s00092-020-4137-2.pdf. 
Robins, Jim (2012): The Ecology of Disease. 
 In: The New YorkTimesYork Times, https://www.nytimes.com/2012/07/15/sunday-review/the-ecolo 
 gy-of-disease.html.
Statista GmbH (2020): Das Virus, das die Welt umspannt.
 https://de.statista.com/infografik/20647/verbreitung-des-coronavirus-aus-wuhan/. 

Pandemics in History up to 1900:

Astern.de GmbH (2020): Antoninische Pest - wie eine Seuche den Untergang des   
 römischen Imperiums einleitete. 
 https://www.stern.de/panorama/wissen/antoniniche-pest---wie-eine-seuche-den-untergang-des-roe 
 mischen-imperiums-einleitete-9252416.html.
Dinges, Martin (2020): Corona ist doch nicht die Pest! 
 https://link.springer.com/content/pdf/10.1007/s00092-020-4137-2.pdf. 
Jacobsen, Jens (2012): Schatten des Todes. Die Geschichte der Seuchen.
 Darmstadt: Wiss. Buchges.
Süddeutsche Zeitung GmbH (2019): Als Europa die Pest besiegte.
 https://www.sueddeutsche.de/gesundheit/pest-todesopfer-pandemie-infektiologie-hygiene-1.4503134.
Vernazza, Prof. Dr. med. Pietro; Boggian, Dr. med. Katia (o.J): Kleine Influenza-Historie. 
 https://infekt.ch/2009/05/kleine-influenza-historie/.
ZEIT ONLINE GmbH (2020): An Unprecedented Pandemic. 
 https://www.zeit.de/wissen/gesundheit/2020-03/sars-cov-2-pandemic-history-spanish-flu-english.

Pandemics in History up to 2100:

Brönnimann, Rahel (2018): Die wohl grösste Pandemie der Menschheitsgeschichte,   
 https://www.swissdentaljournal.org/fileadmin/Upload-SDJ/2_Magazin/4_Pdf/2018-05_Grippe_D.pdf.
Jacobsen, Jens (Hg ed..) (2012): Schatten des Todes. Die Geschichte der Seuchen.   
 Darmstadt: Wiss. Buchges.
RND RedaktionsNetzwerk Deutschland GmbH (2020): Von der Hongkong-Grippe bis zur  
 Pest – die historischen Seuchen der Menschheitsgeschichte. 
 https://www.rnd.de/politik/von-der-hongkong-grippe-bis-zur-pest-die-historischen-seuchen-der-men 
 schheitsgeschichte-MEFWLXONUVCDJEZMWZSSWQTZOI.html.
Süddeutsche Zeitung GmbH (2019): Als Europa die Pest besiegte. 
 https://www.sueddeutsche.de/gesundheit/pest-todesopfer-pandemie-infektiologie-hygiene-1.4503134.

Sources & References

94



Vernazza, Prof. Dr. med. Pietro; Boggian, Dr. med. Katia (o.J): Kleine Influenza-Historie. 
 https://infekt.ch/2009/05/kleine-influenza-historie/.
ZEIT ONLINE GmbH (2020): An Unprecedented Pandemic. 
 https://www.zeit.de/wissen/gesundheit/2020-03/sars-cov-2-pandemic-history-spanish-flu-english.

Global infection of the coronavirus:

Bundeszentrale für politische Bildung (bpb) (2020): Die Corona-Krise und ihre Folgen.  
 https://www.bpb.de/politik/innenpolitik/coronavirus/306919/die-corona-krise-und-ihre-folgen.
CORRECTIV (2020): Keine Belege, dass ein Markt mit exotischen Tieren in Wuhan der  
 Ursprung des neuen Coronavirus war.
 https://correctiv.org/faktencheck/medizin-und-gesundheit/2020/01/28/keine-belege-dass-ein-markt- 
 mit-exotischen-tieren-in-wuhan-der-ursprung-des-neuen-coronavirus-war.
Johns Hopkins University (2020): COVID-19 Dashboard.
 https://coronavirus.jhu.edu/map.html.
Quo Vadis Veritas Redaktions GmbH (2020): Was Corona von SARS und der Grippe un- 
 terscheidet.
 https://www.addendum.org/coronavirus/was-corona-von-sars-und-der-grippe-unterscheidet/.
Statista GmbH (2020): Infektionsrate beim Coronavirus (COVID-19) nach ausgewählten  
 Ländern.
 https://de.statista.com/statistik/daten/studie/1110467/umfrage/infektionsrate-beim-coronavirus-nach-
 laendern/.
The New York Times Company (2020): Coronavirus in the U.S.: Latest Map and Case  
 Count.
 https://www.nytimes.com/interactive/2020/us/coronavirus-us-cases.html. 

Number of Deaths related to Diseases:

Jacobsen, Jens (Hg.ed.) (2012): Schatten des Todes. Die Geschichte der Seuchen. 
 Darmstadt: Wiss. Buchges.
Nehring, Claus (2020): Die Gefahr der zweiten Welle. 
 https://clausnehring.com/blog/die-gefahr-der-zweiten-welle/. 
Possel, Heiko (o.J): Liste der Epidemien.
 http://www.menschmikrobe.de/seuchen-und-epidemien.html. 
Tagesspiegel Online (2013): Das ist die Pest.
 https://www.tagesspiegel.de/wissen/medizin-das-ist-die-pest/7826134.html.

Page 6 Transmission of Diseases: 

Bayerischer Rundfunk (2020): Coronavirus: Woher kommen Zoonosen? 
 https://www.br.de/nachrichten/wissen/coronavirus-woher-kommen-zoonosen,RvfTm1f.
Westdeutscher Rundfunk Köln (2020): Zoonosen – So entstand das Coronavirus:  
 https://www.youtube.com/watch?v=o8NKor9tiPk.

Germ-ridden: 

Bundeszentrale für gesundheitliche Aufklärungen (2018): Wie wird Tuberkulose über-
 tragen? 
 https://www.infektionsschutz.de/erregersteckbriefe/tuberkulose.html#c4192.
Deutsche Aidshilfe e.V. (o.J): Wie schwächt HIV den Körper? 
 https://www.aidshilfe.de/schwaecht-hiv-koerper.

95



Deutscher Ärzteverlag GmbH (2020): „Multiorganvirus“-SARS-CoV-2: Autopsie zeigt Be- 
 fall zahlreicher Organe. 
 https://www.aerzteblatt.de/nachrichten/112987/Multiorganvirus-SARS-CoV-2-Autopsie-zeigt-Be  
 fall-zahlreicher-Organe.
Jacobsen, Jens (Hged..) (2012): Schatten des Todes. Die Geschichte der Seuchen. 
 Darmstadt: Wiss. Buchges.

Transmission: Coronavirus from Animal to Human:

Bayerischer Rundfunk (2020): Coronavirus: Woher kommen Zoonosen? 
 https://www.br.de/nachrichten/wissen/coronavirus-woher-kommen-zoonosen,RvfTm1f.

Symptoms of Coronavirus:

Robert Koch-Institut (2020): SARS-CoV-2 Steckbrief zur Coronavirus-Krankheit-2019  
 (COVID-19). Krankheitsverlauf, Symptome und demografische Einflüsse. 
 https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Steckbrief.html#doc13776792body 
 Text1.
STAKOB (2020): Hinweise zu Erkennung, Diagnostik und Therapie von Patienten mit  
 COVID-19.
 https://www.rki.de/DE/Content/Kommissionen/Stakob/Stellungnahmen/Stellungnahme-Covid-19_ 
 Therapie_Diagnose.pdf?__blob=publicationFile.  
ZEIT ONLINE GmbH (2020): Die wichtigsten Antworten zum Corona-Ausbruch. Corona 
 virus Sars-CoV-2.
 https://www.zeit.de/wissen/gesundheit/2020-02/coronavirus-sars-cov-2-risiko-symptome-schutz-re  
 chte-faq.

Transmission: Coronavirus from Human to Human: 

Robert Koch-Institut (2020): SARS-CoV-2 Steckbrief zur Coronavirus-Krankheit-2019  
 (COVID-19). Übertragungswege. 
 https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Steckbrief.html#doc13776792body 
 Text1.
ZEIT ONLINE GmbH (2020): Die wichtigsten Antworten zum Corona-Ausbruch. Coro- 
 navirus Sars-CoV-2. 
 https://www.zeit.de/wissen/gesundheit/2020-02/coronavirus-sars-cov-2-risiko-symptome-schutz-re  
 chte-faq.

SARS-CoV-2 Replication Cell Infiltration: 

Dubois-Dalcq, Monique (2013): Assembly of enveloped rna viruses. Springer. 
Modrow, Susanne (2010): Molekulare Virologie. 3. Auflage. Heidelberg: Spektrum Akad- 
 emischer Verlag.
 https://link.springer.com/content/pdf/10.1007%2F978-3-8274-2241-5_14.pdf. 
Schäffer, Dietmar (2020): Die Corona-Pandemie. Fakten zur Krise, Tipps für den Alltag.  
 1st . Auflageedition. Diespeck: islandeinkauf.de.
Sigrist, Christian JA; Bridge, Alan; Le Mercier, Philippe (2020): A potential role for inte- 
 grins in host cell entry by SARS-CoV-2 ,2.
Spektrum der Wissenschaft Verlagsgesellschaft mbH (1999): RNA-Viren. 
 https://www.spektrum.de/lexikon/biologie/rna-viren/57339. 

96



Conclusion: 

Bayerischer Rundfunk (2020): Coronavirus: Woher kommen Zoonosen? 
 https://www.br.de/nachrichten/wissen/coronavirus-woher-kommen-zoonosen,RvfTm1f.
Dinges, Martin (2020): Corona ist doch nicht die Pest! 
 https://link.springer.com/content/pdf/10.1007/s00092-020-4137-2.pdf. 
Jim (2012): The Ecology of Disease. In: The New York Times, 
 https://www.nytimes.com/2012/07/15/sunday-review/the-ecology-of-disease.html.
Roesler, Sascha (2020): Epidemiologie und Stadtplanung haben eine gemeinsame   
 Geschichte und auch Zukunft.
 https://www.nzz.ch/feuilleton/epidemiologie-und-stadtplanung-haben-einegemeinsame-geschichte-
 und-auch-zukunft-ld.1549809.

The Intensive Care Units & Anti-Epidemic Measures (Hexiang Sun)

Classifications of Patients:

McGoogan JM, Wu Z(2020): Characteristics of and important lessons from the corona  
 virus disease 2019 (COVID-19) outbreak in China: summary of a report of 72314  
 cases from the Chinese Center for Disease Control and Prevention.
 https://jamanetwork.com/journals/jama/fullarticle/2762130/
Phua, Jason et. al. (2020): Intensive care management of coronavirus disease 2019   
 (COVID-19): challenges and recommendations.
Roberts, Michelle (2020): What is intensive care and which patients need it? 
 https://www.bbc.com/news/health-52193264 
Sauer, Lauren (2020): What is Coronavirus? 
 https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus

Symptoms of COVID-19 (Early Stage):

Caltech (2020): The tip of the iceberg: virologist David Ho (BS ‘74) speaks about COV-  
 ID-19.
 https://www.caltech.edu/about/news/tip-iceberg-virologist-david-ho-bs-74-speaks-about-covid-19?fb 
 clid=IwAR13XDBBnVdplnNQLoLXeCb3KPLHrvIOk5Wuz3PR_BmQof8ITsQDXoo85Uw)
Sauer, Lauren (2020): What is Coronavirus? 
 https://www.hopkinsmedicine.org/health/conditions-and-diseases/coronavirus

Symptoms of COVID-19 (Further Stage):

Phua, Jason et. al. (2020): Intensive care management of coronavirus disease 2019   
 (COVID-19): challenges and recommendations.

Countries with the Most Intensive Care Beds:

Halpern, Neil A.; Tan, Kay (2020): U.S. ICU Resource Availability for COVID-19.
 https://sccm.org/Blog/March-2020/United-States-Resource-Availability-for-COVID-19 

97



The Ratio of Nurses to Patients in Intensive Care Units:

Chalmers, Vanessa (2020): NHS intensive care nurses to treat SIX patients each during.  
 the coronavirus crisis as officials relax strict guidelines ‘because of a lack of staff.
 https://www.dailymail.co.uk/news/article-8147475/Coronavirus-outbreak-ratio-intensive-care-nurs 
 es-patients-scaled-back.html
Cortez RN, Zenei (2008): Nurse to Patient Ratio Its Impact on Patient Safety. 
 http://www.healthwatchusa.org/conference2008/downloads/Cortez--NursePatientRatio-o.pdf
Dunhill, Lawrence (2020): Exclusive: Intensive care staffing ratios dramatically diluted.  
 https://www.hsj.co.uk/exclusive-intensive-care-staffing-ratios-dramatically-diluted/7027214.article) 
Laguipo, Angela Betsaida B. (2020): U.S. needs to boost the number of beds for COV-  
 ID-19 patients.
 https://www.news-medical.net/news/20200507/US-needs-to-boost-the-number-of-beds-for-COVID-19- 
 patients.aspx
Peng, Danni (2020): ICU
 https://news.zhuyitai.com/20/0217/44645da245b646aaa22997aaac4af349.html
Pulmccm (2015): Is more than one patient per ICU nurse dangerous? 
 https://pulmccm.org/review-articles/is-more-than-one-patient-per-icu-nurse-dangerous
Wu, Xiaoyan (2020): 2020 CU.
 https://xw.qianzhan.com/analyst/detail/220/200312-d2e29fce.html 

The Statistic of Previous Pandemics:

Newman, Tim (2020): Comparing COVID-19 with previous pandemics.
 https://www.medicalnewstoday.com/articles/comparing-covid-19-with-previous-pandemics

The Anti-Epidemic Measures of Previous Pandemics:
 
Newman, Tim (2020): Comparing COVID-19 with previous pandemics.
 https://www.medicalnewstoday.com/articles/comparing-covid-19-with-previous-pandemics

Technology and Health Care (Dennis Brinkmann)

Introduction:

Johns Hopkins Bloomberg School of Public Health (2020): COVID-19. Newsletter. June  
 19, 2020. 
 https://myemail.constantcontact.com/COVID-19-Updates---June-19.html?soid=1107826135286&aid=
 4p5ImvKMFKw

Health Insurance Card:

Bundesministerium für Gesundheit (2020): Begriffe und Regelungen Rund um die elekt- 
 ronische Gesundheitskarte.
 https://www.bundesgesundheitsministerium.de/themen/krankenversicherung/egk/begriffe-egk.htm 
 l#c1427
Bundesministerium für Gesundheit (2020): Elektronische Gesundheitskarte (eGK). Die  
 elektronische Gesundheitskarte.
 https://www.bundesgesundheitsministerium.de/themen/krankenversicherung/egk.html

98



Bundesministerium für Gesundheit (2020): Gesetzliche Rahmenbedingungen der Ein-  
 führung der elektronischen Gesundheitskarte und des Aufbaus der Telematikin- 
 frastruktur. 
 https://www.bundesgesundheitsministerium.de/themen/krankenversicherung/egk/gesetzliche-rah 
 menbedingungen.html
Verband der Ersatzkassen e.V. (vdek) (Hrsg. 2019): Elektronische Gesundheitskarte   
 (eGK). 
 https://www.vdek.com/vertragspartner/telematik/egesundheitskarte.html
Verband der Ersatzkassen e.V. (vdek) (Hrsg. 2017): FAQ: Elektronische Gesundheitskar- 
 te (eGK). 
 https://www.vdek.com/presse/faq_fragen_und_antworten/elektronische-gesundheitskarte.html

COVID-19 App:

Ferretti, L. et. al. (2020): Quantifying SARS-CoV-2 transmission suggests epidemic con- 
 trol with digital contact tracing. 
 https://science.sciencemag.org/content/368/6491/eabb6936
Google (2020): Google and Apple partner on COVID-19 Exposure Notifications API.   
 https://www.google.com/covid19/exposurenotifications/
Government of Singapore (2020): TraceTogether. 
 https://www.tracetogether.gov.sg
Janson, M. (2020): Pandemie Bekämpfung. Wo Corona-Apps im Einsatz sind.
 https://de.statista.com/infografik/21799/laender-in-europa-mit-app-projekten-zur-verfolgung-von-co 
 rona-infektionsketten/
Johns Hopkins Center for Health Security (2020): Review of Mobile Application Techno-
 logy to Enhance Contact Tracing Capacity for COVID-19. 
 https://www.centerforhealthsecurity.org/resources/COVID-19/COVID-19-factsheets/200408-con  
 tact-tracing-factsheet.pdf
Scheuer, S., Kerkmann, C. & Zhang, E. (2020): Virusbekämpfung. So weit sind   
 Deutschland und andere EU-Länder mit ihren Corona-Apps. 
 https://www.handelsblatt.com/technik/it-internet/virusbekaempfung-so-weit-sinddeutschlandund-
 andere-eu-laender-mit-ihren-corona-apps/25843738.html?ticket=ST-3874374-PT4DjXsypzXF  
 ZWP6b-HkX-ap5
Süddeutsche Zeitung (2020): Corona-App nun doch mit dezentraler Speicherung. 
 https://www.sueddeutsche.de/service/internet-corona-app-nun-doch-mit-dezentraler-speicherung-dpa. 
 urn-newsml-dpa-com-20090101-200426-99-836128
Woodhams, S. (2020): COVID-19 Digital Rights Tracker. 
 https://www.top10vpn.com/research/investigations/covid-19-digital-rights-tracker/

Conclusion and bigger Picture:

Oberthür, J. & Schulz, P. (2016): Nach dem Maschinensturm. Überlegungen zu einer   
 Erweiterung von Technologiekritik in der Postwachstumsdebatte. - in: AK   
 Postwachstum (Hrsg.): Wachstum - Krise und Kritik. Die Grenzen der kapitalis- 
 tisch-industriellen Lebenswelten. S. 159-176. New York. FankfurtFrankfurt am  
 Main.
Müller-Jentsch, W. (2015): Maschinenstürmer. - in: Haug, W. F., Haug, F., Jehle, P.   
 & Küttler, W. (Hrsg., 2015). Historisch kritisches Wörterbuch des Marxismus. 
 BandMarxismus. Band 8/11. Bonn. S. 2035-2039.
Vereinigung der bayrischen Wirtschaft e.V. (Hrsg., 2020): Neue Technologien im Ge-  
 sundheitsbereich. 
 https://www.vbw-bayern.de/vbw/Aktionsfelder/Innovation-F-T/Forschung-und-Technologie/  

99



 Neue-Technologien-im-Gesundheitsbereich.
World Health Organization (2017): Pandemic Influenza Risk Management Guidelines. A  
 WHO guide to inform and harmonize national and international pandemic pre- 
 paredness and response. Geneva.

Pandemics and the Metropolis (Pia Thois)

Why are especially Metropolises affected by Pandemics? / Population Growth in New 
York City:

Statista (2019): Bevölkerung von New York City in ausgewählten Jahren von 1750 bis  
 2018.
 https://de.statista.com/statistik/daten/studie/275926/umfrage/bevoelkerung-von-new-york/, letzter 

Background: Miasma-theory and Germ-theory of disease:

Karamanou, Marianna; Panayiotakopoulos, George; Tsoucalas, Gregory; Kousoulis,
  Antonis A.; Androutsos, George (2012): From miasmas to germs: a historical 
 approach to theories of infectious disease transmission. Le infezioni in medicina: 
 rivista periodica di eziologia, epidemiologia, diagnostica, clinica e terapia   
 delle patologie infettive. 
 https://www.researchgate.net/profile/Antonis_Kousoulis/publication/223957556_From_mi  
 asmas_to_germs_A_historical_approach_to_theories_of_infectious_disease_transmission/links/0fcf 
 d505a01e81aa71000000.pdf, zuletzt geprüft amlast checked on  06 July . 07.2020.
Osborne, John B. (2009): The Lancaster County Cholera Epidemic of 1854 and the Chal- 
 lenge to the Miasma Theory of Disease. THE PENNSYLVANIA MAGAZINE OF  
 HISTORY AND BIOGRAPHY. 
 https://journals.psu.edu/pmhb/article/view/59320/59047
Vernazza, P. (2007): Die Grippe vom Altertum bis zur Spanischen Grippe. Therapeu-
 tische Umschau. 
 https://doi.org/10.1024/0040-5930.64.11.605

Cholera and Yellow Fever in New York:

The Graduate Center (o.J.): Cholera in the nineteenth century New York. City Universi- 
 ty of New York. New York. 
 https://virtualny.ashp.cuny.edu/cholera/cholera_intro.html
Stinson, Elizabeth (2020): Health and Disease Have Always Shaped Our Cities. What   
 Will Be the Impact of COVID-19?
 https://www.architecturaldigest.com/story/how-will-coronavirus-impact-cities

Urban Changes caused by Yellow Fever and Cholera:

Ballon, Hilary (2012): The greatest grid. The Master Plan of Manhattan 1811 - 2011.   
 New York: Museum of the City of New York. 
Condran, Gretchen A. (1995): Changing Patterns of Epidemic Disease in New York City.  
 In: David Rosner (Hg.ed.): Hives of sickness. Public health and epidemics in New  
 York City. New Brunswick, NJ: Rutgers Univ. Press, S. 27–41. 
 http://www.columbia.edu/itc/hs/pubhealth/rosner/g8965/client_edit/readings/week_5/condran.pdf
Nevius, James (2020): New York‘s built environment was shaped by pandemics.

100



 https://ny.curbed.com/2020/3/19/21186665/coronavirus-new-york-public-housing-outbreak-history
The Graduate Center (o.J.): Cholera in the nineteenth century New York. City University  
 of New York. New York. 
 https://virtualny.ashp.cuny.edu/cholera/1832/cholera_1832_set.html
     
Extending Park Culture Since 1700 / Growing Area of Parks in New York City:

Condran, Gretchen A. (1995): Changing Patterns of Epidemic Disease in New York City.  
 In: David Rosner (Hg.): Hives of sickness. Public health and epidemics in New  
 York City. New Brunswick, NJ: Rutgers Univ. Press, S. 27–41. 
 http://www.columbia.edu/itc/hs/pubhealth/rosner/g8965/client_edit/readings/week_5/condran.pdf
Fisher, Thomas (2010): Frederick Law Olmsted and the Campaign for Public Health. In:  
 Places (2010). 
New York City Department of Parks & Recreation (o.J.): A Timeline of New York City  
 Department of Parks & Recreation History.
 https://www.nycgovparks.org/about/history/timeline

Tuberculosis in the early 20th century:

Pöhn, Hans Philipp; Rasch, Gernot (1994): Statistik meldepflichtiger übertragbarer   
 Krankheiten. Vom Beginn der Aufzeichnungen bis heute. München:    
 MMV Medizin Verlag. Anlage TabAtt. table. 5.1.1 Tuberkulose Sp. 89 f. 
 

Urban Changes caused by Tuberculosis:

Nevius, James (2020): New York’‘s built environment was shaped by pandemics.
 https://ny.curbed.com/2020/3/19/21186665/coronavirus-new-york-public-housing-outbreak-history
Rodenstein, Marianne (2018): Winde, Miesem, Bakterien, Grenzwerte - wie die Stadt  
 planung sei der Antike auf Gesundheitskonzepte reagierte.
Stinson, Elizabeth (2020): Health and Disease Have Always Shaped Our Cities. What   
 Will Be the Impact of COVID-19?
 https://www.architecturaldigest.com/story/how-will-coronavirus-impact-cities

How will COVID-19 affect the Urban Life in Metropolises? / 

Lembke, Judith; Ochs, Birgit (2020): DEUTSCHLAND IN DER PANDEMIE: Acht The- 
 sen, wie sich das Stadtleben verändern wird.
 https://www.faz.net/aktuell/wirtschaft/wohnen/wie-sich-stadtleben-und-wohnen-durch-die-corona- 
 krise-veraendern-16739891.html
Coenen, Ulrich (2020) Karlsruhe leistete früh Pionierarbeit im Kampf gegen Infektions-
 krankheiten.
 https://bnn.de/lokales/karlsruhe/im-kampf-gegen-infektionskrankheiten-wurde-in-karlsru  
 he-schon-frueh-pionierarbeit-geleistet?fbclid=IwAR071WgWPJt3PmTsosJRfQO6Uv8hMp6GPCWfS 
 GUiSfYVBjewD9ywmHsult8
Weisenburger, Roland (2020): STÄDTEBAU IN SEUCHENZEITEN, Stadtplanerin im  
 Interview: Verändert die Corona-Pandemie die Architektur unserer Städte?
 https://bnn.de/nachrichten/politik/stadtplanerin-im-interview-veraendert-die-corona-pande  
 mie-die-architektur-unserer-staedte

101



Why are urban green spaces so important? :

Bundesministerium für Umwelt, Naturschutz, Bau und Reaktorsicherheit (BMUB)   
 (Hrsged.) (2015): Grün in der Stadt - Für eine lebenswerte Zukunft, Grünbuch  
 Stadtgrün.
 https://bmi.bund.de/SharedDocs/downloads/DE/publikationen/themen/bauen/wohnen/gruen  
 buch-stadtgruen.pdf?__blob=publicationFile&v=3
Maier, Marlene Theresa (2010): Grün in der Stadt. Eine empirische Studie über die 
 Bedeutung von Natur für die subjektive Lebensqualität im städtischen Raum.   
 Universität Wien. Wien.
 http://othes.univie.ac.at/9855/1/2010-04-30_0201134.pdf

Urban vs. Rural (Daniel Paul & Elena Rinderspacher)

What are the real living environment vs. the wished-for living environment?

Zech, Anja (2018): Stadt und Land: eine Beziehungsgeschichte.
 https://www.deutschland.de/de/topic/leben/stadt-und-land-fakten-zu-urbanisierung-und-landflucht

How to Compare Urban vs./with (standard preposition) Rural Life?:

Landratsamt Tirschenreuth (2020): Wappen Landkreis Tirschenreuth. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/wappen-und logo
Wikipedia  (2020): Wappen Stadt München. 
 https://www.heraldik-wiki.de/wiki/Wappen_der_Landeshauptstadt_M%C3%BCnchen

Where Are They Located?

Kartengrundlage (2020): Landkreise Bayern. 
 https://de.wikipedia.org/wiki/Landkreise_in_Bayern

What Size Are the Respective Areas?

Landkreis Tirschenreuth (2020): Geographie und Klima. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/geographie-klima/
Stadt München (2020): München in Zahlen. 
 https://www.muenchen.de/sehenswuerdigkeiten/muenchen-in-zahlen.html

And How Many People Live There?

Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu- 
 elle-einwohnerzahlen/
Stadt München (2020): Bevölkerung. 
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html

102



How Densely Populated Are the Areas?

Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu- 
 elle-einwohnerzahlen/
Landkreis Tirschenreuth (2020): Geographie und Klima. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/geographie-klima
Stadt München (2020): Bevölkerung. 
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html
Stadt München (2020): München in Zahlen.
 https://www.muenchen.de/sehenswuerdigkeiten/muenchen-in-zahlen.html

And How about the COVID-19 Situation?

Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen.
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu- 
 elle-einwohnerzahlen/
Landratsamt des Landkreises Tirschenreuth (2020): Aktuelles (Pressemitteilungen).             
 www.kreis-tir.de. 
Stadt München (2020): Aktuelle Fallzahlen.
 https://www.muenchen.de/rathaus/Stadtinfos/Coronavirus-Fallzahlen.html
Stadt München (2020): Bevölkerung. 
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html

 
How many people are and were infected?

Landratsamt des Landkreises Tirschenreuth (2020): Aktuelles (Pressemitteilungen).
 www.kreis-tir.de.
Landkreis Tirschenreuth (2020): Geographie und Klima. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/geographie-klima/
Stadt München (2020): Aktuelle Fallzahlen.
 https://www.muenchen.de/rathaus/Stadtinfos/Coronavirus-Fallzahlen.html 
Stadt München (2020): München in Zahlen.
 https://www.muenchen.de/sehenswuerdigkeiten/muenchen-in-zahlen.html

 
Where Is the Probability of Being Infected Lower? 

Landratsamt des Landkreises Tirschenreuth (2020): Aktuelles (Pressemitteilungen). 
 www.kreis-tir.de.
Landkreis Tirschenreuth (2020): Geographie und Klima.
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/geographie-klima/
Stadt München (2020): Aktuelle Fallzahlen.
 https://www.muenchen.de/rathaus/Stadtinfos/Coronavirus-Fallzahlen.html
Stadt München (2020): München in Zahlen. 
 https://www.muenchen.de/sehenswuerdigkeiten/muenchen-in-zahlen.html

Where Am I More Likely To Get Infected?

Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen.
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu- 

103



 elle-einwohnerzahlen/
Landratsamt des Landkreises Tirschenreuth (2020): Aktuelles (Pressemitteilungen).
 www.kreis-tir.de.
Stadt München (2020): Aktuelle Fallzahlen. 
 https://www.muenchen.de/rathaus/Stadtinfos/Coronavirus-Fallzahlen.html 
Stadt München (2020): Bevölkerung.
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html

What happened there? 

Hommerich, Luisa  (2020): Warum mussten in Tirschenreuth so viele Menschen ster-
 ben? In: Die Zeit, Nr. 24/2020, 4. Juni 2020. 

Where Would I Get Medical Treatment More Likely?

Bayerisches Staatsministerium für Gesundheit und Pflege (Hg.)  (2020): Krankenhaus- 
 plan des Freistaates Bayern.
 https://stmgp.cloud.bayern.de/index.php/s/80e69d4ab08a4ca8bc29285d52cb292b?path=%2FKranken 
 h%C3%A4user%20in%20Bayern%2FBayerischer%20Krankenhausplan#pdfviewer
Google Maps (2020): Landkreis Tirschenreuth Krankenhäuser
 www.google.com/maps/search/landkreis+tirschenreuth+Krankenh%C3%A4us    
 er/@49.9625217,12.1542867,8.7z

Where Do I Get to the Hospital More Quickly? 

Bayerisches Staatsministerium für Gesundheit und Pflege (Hg.)  (2020): Krankenhaus- 
 plan des Freistaates Bayern.
 https://stmgp.cloud.bayern.de/index.php/s/80e69d4ab08a4ca8bc29285d52cb292b?path=%2FKranken 
 h%C3%A4user%20in%20Bayern%2FBayerischer%20Krankenhausplan#pdfviewer
Google Maps (2020): Landkreis Tirschenreuth Krankenhäuser
 www.google.com/maps/search/landkreis+tirschenreuth+Krankenh%C3%A4us    
 er/@49.9625217,12.1542867,8.7z

Where do I get better medical treatment? 

Bayerisches Staatsministerium für Gesundheit und Pflege (Hg.)  (2020): Krankenhaus- 
 plan des Freistaates Bayern.
 https://stmgp.cloud.bayern.de/index.php/s/80e69d4ab08a4ca8bc29285d52cb292b?path=%2FKranken 
 h%C3%A4user%20in%20Bayern%2FBayerischer%20Krankenhausplan#pdfviewer
Google Maps (2020): Landkreis Tirschenreuth Krankenhäuser
 www.google.com/maps/search/landkreis+tirschenreuth+Krankenh%C3%A4us    
 er/@49.9625217,12.1542867,8.7z
Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen.
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu- 
 elle-einwohnerzahlen/
Stadt München (2020): Bevölkerung.
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html

104



Where Can I Get More Attention From Medical Staff? 

ATOS Klinik Heidelberg GmbH & Co. KG (Hg.) (2020): Über ATOS Starmed München.  
 Unsere Werte.
 https://atos-kliniken.com/de/starmed/ueber-uns/
Arabella-Klinik (Hg.) (2020): Ärzte von A-Z. 
 https://www.arabellaklinik.de/aerzte-von-a-z.html
Barmherzige Brüder Krankenhaus München (Hg.) (2020): Unser Haus. Willkommen im  
 Krankenhaus Barmherzige Brüder München.
 https://www.barmherzige-muenchen.de/unser-haus.html
Chirurgische Klinik München – Bogenhausen GmbH (Hg.) (2020): Ärzte. 
 https://www.lubos-kliniken.de/aerzte
Chirurgisches Klinikum München Süd GmbH & Co. KG (Hg.) (2020): Das chirurgische  
 Klinikum München Süd – Unsere Chefärzte.
 https://www.artemed.de/ckms/de/ueber-uns/chefaerzte.html
Deutsches Herzzentrum München (Hg.) (2014): Informationen für unsere Patienten. 
 https://www.dhm.mhn.de/shared/data/pdf/DHM_Patienten_dt_2014_web.pdf
Frauenklinik Dr. Geisenhofer GmbH (Hg.) (2020): Unsere Ärzte und Kooperationspart 
 ner. Die fachlichen Experten der Frauenklinik in München. 
 https://geisenhoferklinik.de/ueber-uns/aerzte-und-kooperationspartner
HNO-Klinik Bogenhausen Dr. Gaertner GmbH (Hg.)  (2020): Ärzte im Haus. 
 https://gaertnerklinik.de/arzte/
kbo-Heckscher-Klinikum gGmbH (Hg.) (2020): Die Krankenhausleitung. Organigramm. 
 https://kbo-heckscher-klinikum.de/index.php?id=197&fs=0%252522
Klinikum Dritter Orden (Hg.) (2018): Informationsbroschüre. Kompetenz und Fürsorge  
 für Ihre Gesundheit seit 1912. Daten, Zahlen, Fakten.
 https://www.dritter-orden.de/images/PDF/Patienteninfo_9-2018.pdf
Klinik Augustinum München (Hg.) 2018: Strukturierter Qualitätsbericht gemäß § 136b
  Abs. 1 Satz 1 Nr. 3 SGB V für das Berichtsjahr 2018 Klinik Augustinum   
 München. 
 https://www.augustinum-kliniken.de/fileadmin/Redaktion/pdfs/Klinik_Augustinum_Qualitaetsberi 
 cht_260910249-00-2018-pdf.pdf
Klinik für Dynamische Psychiatrie München GmbH (Hg.) (2019): Strukturierter Qua-
 litätsbericht gemäß § 136b Abs. 1 Satz 1 Nr. 3 SGB V für das Berichtsjahr 2018  
 Dynamisch-Psychiatrische Klinik Menterschwaige.
 https://www.klinik-menterschwaige.de/images/downloads/Qualittsbericht_2018.pdf
Kliniken Nordoberpfalz AG (Hg.) (2016): Unser Haus. Krankenhaus in Tirschenreuth.  
 https://www.kliniken-nordoberpfalz.de/tirschenreuth/haus/
Kliniken Nordoberpfalz AG (Hg.) (2015): Steinwaldklinik Erbendorf. Information für   
 unsere Patienten.
 https://www.kliniken-nordoberpfalz.de/wp-content/uploads/2015/09/Hausbroschuere_Erbendorf.pdf
Kliniken Nordoberpfalz AG (Hg.) (2016:) Unser Haus.  Krankenhaus Kemnath.
 https://www.kliniken-nordoberpfalz.de/kemnath/haus/
Kliniken Nordoberpfalz AG (Hg.) (2015): Kliniken Nordoberpfalz AG. Patienteninforma- 
 tion.
 https://www.kliniken-nordoberpfalz.de/wp-content/uploads/2015/09/Patientenbroschuere_KliNio.pdf
Krankenhaus Neuwittelsbach (Hg.) (2019): Krankenhaus Neuwittelsbach Fachklinik für  
 Innere Medizin. Strukturierter Qualitätsbericht 2018. 
 https://www.krankenhaus-neuwittelsbach.de/fileadmin/Redaktion/Brosch%C3%BCren/NWBQuali 
 taetsbericht2018.pdf
Krankenhaus für Naturheilweisen Stiftung Krankenhaus für Naturheilweisen (Hg.)    
 (2020): Ärzte. 
 https://www.krankenhaus-naturheilweisen.de/krankenhaus-fuer-naturheilweisen/team/aerzte/
Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen. 

105



 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu 
 elle-einwohnerzahlen/
Maria Theresia Klinik München (2020): Maria-Theresia-Klinik Fachklinik Chirurgie.  
 Strukturierter Qualitätsbericht 2018.
 https://www.maria-theresia-klinik.de/fileadmin/smb/Redaktion/Dateien/Dokumente_MTK/MTKQual 
 itaetsbericht2018.pdf
Max-Planck-Gesellschaft (Hg.) (2020): Mitarbeiter. 
 https://www.psych.mpg.de/24419/staff?letter=Alle&seite=14
Paracelsus-Kliniken Deutschland GmbH & Co. KGaA (Hg.) (2020): Zahlen und Fakten.  
 https://www.paracelsus-kliniken.de/?s=Fakten
Rotkreuzklinikum München gGmbH (Hg.) (2020): Auf einen Blick. Das Rotkreuzklini- 
 kum München.
 https://rotkreuzklinikum-muenchen.de/klinikum/presse/fakten-und-downloads.php
Rotkreuzklinikum München (Hg.) (2020): Das Pflege-Team an der Betriebsstätte Taxis-
 straße. 
 https://rotkreuzklinikum-muenchen.de/medizin-und-pflege/pflege/team_frauenklinik.php
Sana Klinik München (Hg.) (2020): Sana Klinik München.
 https://www.sana.de/muenchen/medizin-pflege
Schön Klinik SE (2020): Schön Klinik München Schwabing. Qualität in der Schön Kli-
 nik. 
 https://www.schoen-klinik.de/muenchen-schwabing
Stadt München (2020): Bevölkerung.
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html
Stadtwerke München GmbH (Hg.) (2020): Gesundheit und Soziales. Die Krankenhäuser  
 der München Klinik 2018. 
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Gesundheit.html

Where Can I Get a Hospital Bed Assigned Faster? 

Bayerisches Staatsministerium für Gesundheit und Pflege (Hg.) (2020): Krankenhaus- 
 plan des Freistaates Bayern. 
 https://stmgp.cloud.bayern.de/index.php/s/80e69d4ab08a4ca8bc29285d52cb292b?path=%2FKranken 
 h%C3%A4user%20in%20Bayern%2FBayerischer%20Krankenhausplan#pdfviewer
Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen.
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu 
 elle-einwohnerzahlen
Robert Koch-Institut (2020): SARS-CoV-2 Steckbrief zur Coronavirus-Krankheit-2019  
 (COVID-19). 
 https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Steckbrief.html
Stadt München (2020): Bevölkerung. 
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html

Where Do I Have Faster Access to Food? 

Landkreis Tirschenreuth (2020): Aktuelle Einwohnerzahlen. 
 https://www.kreis-tir.de/landkreis-tirschenreuth/landkreis-infos/statistik/bevoelkerungszahlen/aktu 
 elle-einwohnerzahlen/
Google Maps (2020): Landkreis Tirschenreuth Lebensmittelgeschäfte.  
 https://www.google.com/maps/search/landkreis+tirschenreuth+Lebensmittelgesch%C3%A4fte/@49.81 
 61181,12.1175775,10z/data=!3m1!4b1
Stadt München (2020): Bevölkerung. 
 https://www.muenchen.de/rathaus/Stadtinfos/Statistik/Bev-lkerung.html

106



Google Maps (2020): Stadt München Lebensmittelgeschäfte
 https://www.google.com/maps/search/stadt+M%C3%BCnchen+Lebensmittelgesch%C3%A4fte/@48.15 
 2408,11.4647469,12z/data=!3m1!4b1

Finally: Where Do I Want to Livefe? 

Bertelsmann Stiftung (Hg.) (2020): Demographiebericht. Ein Baustein des Wegweisers  
 Kommune. Daten – Prognose. Demografiebericht, Tirschenreuth, Landkreis. 
Landeshauptstadt München Referat für Stadtplanung (Hg.) (2019): Demografiebe-
 richt München – Teil 1. Analyse und Bevölkerungsprognose 2017 bis 2040 für die  
 Landeshauptstadt. Demografiebericht, München. 
Landratsamt des Landkreises Tirschenreuth (2020): Aktuelles (Pressemitteilungen). 
 www.kreis-tir.de.
Stadt München (2020): Aktuelle Fallzahlen. 
 https://www.muenchen.de/rathaus/Stadtinfos/Coronavirus-Fallzahlen.html

COVID-19 and the Weakened Lung (Anna-Lena Baier)

Berliner Morgenpost (2020): Coronavirus-Monitor. 
 https://interaktiv.morgenpost.de/corona-virus-karte-infektionen-deutschland-weltweit/
Blank, H. (o.J.): Rauchen in Gaststättenräumen. 
 https://www.haufe.de/immobilien/verwalterpraxis/rauchverbot-in-gaststaettenraeumen_idesk_  
 PI9865_HI1822989.html
Bölcskei, Dr. P. (2007): Rauchfreie Krankenhäuser – rauchfreie Praxen. in: Bayerisches  
 Ärzteblatt 7-8/2007. S. 433.
Bundeszentrale für gesundheitliche Aufklärung (BZgA) (2009): Auf dem Weg zur rauch- 
 freien Schule.
DER SPIEGEL 19/1968: Pfaffen mit Paß. 
 https://www.spiegel.de/spiegel/print/d-46039900.html
DER SPIEGEL (22.09.2003): Rauchverbot an Unis. Keine Kippe auf dem Campus.   
 https://www.spiegel.de/lebenundlernen/uni/rauchverbot-an-unis-keine-kippe-auf-dem-cam  
 pus-a-266496.html
Deutsches Krebsforschungszentrum (o.J.): Rauchen und Lungenerkrankungen. 
 https://www.dkfz.de/de/tabakkontrolle/download/Publikationen/FzR/FzR_2019_Rauchen-und-Lun 
 generkrankungen.pdf
Deutsches Krebsforschungszentrum (2005): Gesundheitsgefährdung durch Passiv- 
 rauchen - Deutschland muss handeln. 
 https://www.dkfz.de/de/presse/pressemitteilungen/2005/dkfz_pm_05_71.php
Deutsches Krebsforschungszentrum (2016): Tabakatlas Deutschland 2015 – Auf einen  
 Blick. 
 https://www.dkfz.de/de/tabakkontrolle/download/Publikationen/-sonstVeroeffentlichungen/Tabakat 
 las_auf_einen_Blick-Zahlen_und_Fakten.pdf
Ellrich, Mirko (2019): Infoblatt Fordismus. Informationen über die von Henry Ford   
 eingeführte Fließbandproduktion. 
 https://www.klett.de/alias/1010825 
Flu News Europe (2020): Country Data – Germany. 
 http://flunewseurope.org/CountryData?country=DE
Gesundheitsstadt Berlin (2020): Studie: Hohe Luftverschmutzung – mehr Corona-Tote.  
 https://www.gesundheitsstadt-berlin.de/studie-hohe-luftverschmutzung-mehr-corona-tote-14181/
Islam, T. et al. (2007): Relationship between air pollution, lung function and asthma in  
 adolescents. Thorax 2007;62: S. 957–963.
Maji, A. (2018): Air Pollution and Lungs. J Assoc Chest Physicians 2018;6: S. 1-3.

107



Statistisches Bundesamt (2019): Todesursachenstatistik.
Umweltbundesamt (2020): Entwicklung der Luftqualität. 
 https://www.umweltbundesamt.de/themen/luft/daten-karten/entwicklung-der-luftqualitaet#entwick 
 lung-der-luftqualitat-in-deutschland
Umweltbundesamt (2020): Luftqualität. 
 www.umweltbundesamt.de/daten/luft/luftdaten/luftqualitaet/eJzrWJSSuMrIwMhA18BU  
 19ByUUnmIkPjRXmpCxYVlyx-YnOJWhJA0WpwSko-sNreKbVFuctPinMSS0w6eqwKrc0-fXZyT  
 l37aQeVKAw-MDAy-MAQkYimA==
Umweltbundesamt (2020): Stationen. 
 https://www.umweltbundesamt.de/daten/luft/luftdaten/stationen/eJzrXpScv9B0UXHyQqN  
 FKYmrjAwMLXUNLHQNz-RaVZC4ytFiUl7pgUXHJgiUpiW5FcFkDSyA_JB9ZdXLihEW5VWyL  
 cpOb-Fucklpx-28FwVWJ17-uzinLz00w4qVxoYGBgYARDSKhA=
Umweltbundesamt (2020): Umweltzonen in Deutschland. 
 https://www.umweltbundesamt.de/themen/luft/luftschadstoffe/feinstaub/umweltzonen-in-deutschland
Unknown author (1814): Rauchverbot “von Polizey wegen” Anno 1814 im Bremer Stadt- 
 theater. 
 https://de.wikipedia.org/wiki/Rauchverbot#/media/Datei:Rauchverbot_-_Bremen_-_1814.jpg
Verordnung über Arbeitsstätten (Arbeitsstättenverordnung - ArbStättV) § 5 Nichtrauch- 
 erschutz. 
 https://www.gesetze-im-internet.de/arbst_ttv_2004/__5.html
Was ist was? (o.J.): Warum werden Bäume die “Grüne Lunge” genannt? 
 https://www.wasistwas.de/archiv-natur-tiere-details/warum-werden-baeume-die-gruene-lunge-gen 
 annt.html

Ecological Roots of the Pandemics (Theresa Reis)

Frequency and Transmission of Zoonoses:

Weltgesundheitsorganisation Regionalbüro für Europa (2020): Pandemie der Coronavi- 
 rus-Krankheit (COVID-19). 
 https://www.euro.who.int/de/health-topics/health-emergencies/coronavirus-covid-19/novel-coronavi 
 rus-2019-ncov
Robert Koch Institut (2020): Informationen zum Erreger. 
 https://www.rki.de/SharedDocs/FAQ/NCOV2019/FAQ_Liste.html

Vital Ecosystem:

WWF Italy (Hg.); Jeffries, Barney (2020): The loss of nature and the rise of pandemics. 

Protecting human and planetary health.
Habitat Destruction Increases the Risk of Infection:

Bundeszentrale für politische Bildung (o.J.): Globalisierung. Zahlen und Fakten. 
 https://www.bpb.de/nachschlagen/zahlen-und-fakten/globalisierung/
WWF Italy (Hg.); Jeffries, Barney (2020): The loss of nature and the rise of pandemics. 

Protecting human and planetary health.
Factors for the Spread of Infectious Diseases:

Bundeszentrale für politische Bildung (o.J.): Globalisierung. Zahlen und Fakten. 

108



 https://www.bpb.de/nachschlagen/zahlen-und-fakten/globalisierung/
WWF Italy (Hg.); Jeffries, Barney (2020): The loss of nature and the rise of pandemics. 

Most Diverse Habitat in a Small Area:

WWF Schweiz, WWF Deutschland (2011): Die Wälder der Welt – ein Zustandsbericht.  
 Globale Waldzerstörung und ihre Auswirkungen auf Klima, Mensch und Natur.  
 2. Auflage 2011. Seite 5.

Deforestation and Destruction of Natural Habitats:

Spiegel Wirtschaft (2019): Die Milliardengeschäfte mit Brasiliens Ressourcen. 
 https://www.spiegel.de/wirtschaft/unternehmen/brasilien-rindfleisch-soja-holz-milliarden-geschaefte
 -in-amazonien-a-1283434.html
WWF Schweiz, WWF Deutschland (2011): Die Wälder der Welt – ein Zustandsbericht.  
 Globale Waldzerstörung und ihre Auswirkungen auf Klima, Mensch und Natur.  
 2. Auflage 2011.
WWF Deutschland (2020): Umweltzerstörung und Gesundheit. Schlägt die Natur zu-  
 rück? 
 https://www.wwf.de/aktuell/corona-krise/umweltzerstoerung-und-gesundheit/ 

High Meat Consumption Increases the Risk of Disease:

Bundeszentrale für politische Bildung (2008): Städtische Bevölkerung. 
 https://www.bpb.de/internationales/weltweit/megastaedte/64736/staedtische-bevoelkerung
Bundeszentrale für politische Bildung (2020): Demografischer Wandel 7,7 Milliarden   
 Menschen. 
 https://www.bpb.de/politik/innenpolitik/demografischer-wandel/304636/77-milliarden-menschen
Deutsche Stiftung Weltbevölkerung (2019): Neue UN-Projektionen. Weltbevölkerung   
 wächst bis 2050 auf 9,7 Milliarden Menschen. 
 https://www.dsw.org/neue-un-projektionen-2019/ 
Food and Agriculture Organization of the United Nations (2018): Food Outlook. Biannu- 
 al Report on Global Food Markets. ISBN 978-92-5-131096-0. 
Heinrich Böll Stiftung (Hg.), Bund für Umwelt und Naturschutz, Le Monde Diploma-  
 tique (2014): Fleischatlas. Daten und Fakten über Tiere als Nahrungsmittel. 6.  
 Auflage. Berlin 2015.

Large Populations in a Confined Space:

Heinrich Böll Stiftung (Hg.), Bund für Umwelt und Naturschutz, Le Monde Diploma-  
 tique (2014): Fleischatlas. Daten und Fakten über Tiere als Nahrungsmittel. 6.  
 Auflage. Berlin 2015.
Heinrich Böll Stiftung (Hg.), Bund für Umwelt und Naturschutz, Le Monde Diploma-  
 tique (2019): Fleischatlas. Daten und Fakten über Tiere als Nahrungsmittel. 5.  
 Auflage. Berlin 2019.
Land.Schafft.Werte (o.J.): Konventionelle Tierhaltung im Wandel. 
 https://www.landschafftwerte.de/konventionelle-tierhaltung-im-wandel/

109



Farm Animals Worldwide:

Greenpeace (2014): Regenwald auf der Schlachtbank. Rinderzucht ist flächenmäßig   
 Hauptverursacher der Umweltzerstörung in Brasilien. 
 https://www.greenpeace.de/themen/waelder/waldnutzung/regenwald-auf-der-schlachtbank
Heinrich Böll Stiftung (Hg.), Bund für Umwelt und Naturschutz, Le Monde Diploma-  
 tique (2014): Fleischatlas. Daten und Fakten über Tiere als Nahrungsmittel. 6.  
 Auflage. Berlin 2015.
Spiegel Wirtschaft (2019): Die Milliardengeschäfte mit Brasiliens Ressourcen. 
 https://www.spiegel.de/wirtschaft/unternehmen/brasilien-rindfleisch-soja-holz-milliarden-geschaefte
 -in-amazonien-a-1283434.html
Wikimeat.at (2011): Entwicklung der Nutztierbestände weltweit.
 https://www.wikimeat.at/fleisch/fleischmarkt-fakten/artikel-infos/entwicklung-der-nutztierbestae  
 nde-weltweit///?tx_chiliwm_pi1%5BbackPid%5D=829&tx_chiliwm_pi1%5Bpage%5D=1

Huge Soy Plantation for Animal Feed:

Der Westen (2014): 60 Milliarden Tiere werden getötet, um gegessen zu werden. 
 https://www.derwesten.de/panorama/60-milliarden-tiere-werden-getoetet-um-gegessen-zu-werden
 -id8853722.html
Faszination Regenwald von Dr. Tom Deutschle (2020): Soja - Die Wunderbohne.
 https://www.faszination-regenwald.de/info-center/zerstoerung/soja/ 
Heinrich Böll Stiftung (Hg.), Bund für Umwelt und Naturschutz, Le Monde Diploma-  
 tique (2014): Fleischatlas. Daten und Fakten über Tiere als Nahrungsmittel. 6.  
 Auflage. Berlin 2015.
Industrie- und Handelskammer in Bayern, Arbeitsgemeinschaft der bayerischen   
 Handwerkskammern, Aussenwirtschaftszentrum Bayern (2019): Exportbericht  
 Brasilien. Nürnberg 2019.
Spiegel Wirtschaft (2019): Die Milliardengeschäfte mit Brasiliens Ressourcen. 
 https://www.spiegel.de/wirtschaft/unternehmen/brasilien-rindfleisch-soja-holz-milliarden-geschaefte
 -in-amazonien-a-1283434.html

110


