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Sustainable? 

Compared to plastic, steel, 
aluminium or cement, 
industrialised bamboo 
products are a sustainable 
alternative due to their 
extremely fast growth and thus 
their high CO2 storage 
capacity. 

Increasingly, high-energy 
materials can be replaced by 
innovative bamboo products, 
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Innovative solution 
possibilities  

• Air and noise protection on 
motorways and inner-city 
traffic arteries  

• Ecological boat building  

• Medicine:Prostheses are 
today made of stainless 
steel, titanium, carbon - can 
be made of bamboo  

• Biomass for renewable 
energy production
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raw 
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1.   Introduction

Everyone knows the location of their local gas station. Your home may be warmed by 

heating oil or natural gas. Natural gas is used for heating buildings, heating water, cooking 

or drying your clothes in a machiene. But did you know that this product travels long 

distances from refineries and natural gas plants to communities all over the nation through 

underground pipelines? 

This paper will have a further look into natural gas pipelines and if they are a safe way to 

transport our energy. This is devided into 6 parts. First, there will be a short term overview 

as a introduction to the topic. Subsequently, you'll get to know the origin of natural gas and

pipelines and how they developed through time. After, I'm going to explain how pipelines 

work, what types there are and what the costs of these are. Moreover, we'll be taking a 

look into the location of pipelines in the USA and how one can identify them. Afterwards, 

the safety of pipelines will be tested and finally there will be a short conclusion.



2.   Term   overview

2.1.   What is a pipeline?

A pipeline is basically a long line of pipes with pumps, valves1 and control devices for 
conveying, for instance liquids or gases, over long distance.

2.2.   What is natural gas?

Natural gas is a flammable gas consisting largely of methane and other hydrocarbons.
It's formed deep beneath the earth's surface and therefore it's called “Erdgas“ in German.

3.   History of natural gas pipelines

Natural gas is nothing new. In fact, most of the natural gas we use today is millions and 
millions of years old. Naturally occuring natural gas was discovered and identified in 
America in 1626, when French explorers discovered Native Americans igniting2 gases that 
were seeping into and around a lake. In 1723, the Chinese discovered the potential to use 
natural gas to their advantage. Finding places where gas was seeping to the surface, the 
Chinese formed crude3 pipelines out of bamboo shoots to transport the gas where it was 
used to boil sea water, seperating the salt from the water. After that in 1785, Britain started 
using natural gas to light houses and streetlights.

The American natural gas industry got its beginning in 1859, when a former railroad 
conductor4 who adopted the title “Colonel“ to impress people, dug the first well and created
the first pipeline out of steel. Drake hit oil and natural gas at 69 feet (21 m) below the 
surface of the earth. Most historians characterize this well as the beginning of the natural 
gas industry in America. A two-inch diameter (5 cm) pipeline was built, running 5 and ½ 
miles (8851 m) from the well to the village of Titusville, Pennsylvania. The construction of 
this pipeline proved that natural gas could be brought safely and relatively easy from its 
underground to be used for practical purposes. 

During the most of the 19th century natural gas was used most exclusively as a source of 
light. Without a pipeline infrastructure, it was difficult to transport the gas very far, for 
instance into homes. It wasn't until the 1920's that people succeeded to build a proper 
infrastructure. Once the transportation of natural gas was possible, new uses of natural 
gas were found, for example helping ovens, cooktops, etc. 

→   see appendix for timeline 

Sources:  https://en.wikipedia.org/wiki/Natural_gas
    http://naturalgas.org/overview/history/

1Ventile, 2entzünden, 3unverarbeitet, 4Zugschaffner

http://naturalgas.org/overview/history/


4.   How does a pipeline work?

4.1.   Different types of pipelines

The natural gas system is organized differently for example than the oil pipeline system.
Natural gas is delivered directly to homes and businesses through carbon steel pipelines
that vary in size from 51 to 1,5 mm in diameter. The natural gas that is sourced from the
well, is sent through three main natural gas pipeline types. 

First, there are the gathering pipelines. These have a small diameter and move the gas
from the well1 to either a mainline transmission grid2  or a processing plant3, depending on
the quality of the initial product. The pipeline seperates the hydrocarbon gas liquids, the
non-hydrocarbon gas liquids and the water before it it sent to the transmission system. 

The transmission pipelines have a wide diameter and are long distance pipelines. They
transport the gas from the gathering pipelines to storage facilities4 or distribution centres5.
Moreover, these pipelines have pumps that increase the rate and pressure of the flow of
the gas from the previous station to sustain movement.

The third types are the distribution pipelines that have a small diameter and move the gas
closer  to  cities  and  residential  areas.  However,  the  gas  first  flows  into  distribution
companies that reduce the pressure of the gas to make it  suitable for residences and
commercial establishments. Finally, the gas gets into homes, businesses and industrial
areas in need of natural gas.

→   see appendix for pictures

4.2.   What are the costs? 

Natural gas contains natural gas liquids (NGL's) that travel seperately from the gas. These 
get seperated by the gathering pipelines, as earlier mentioned. The gas is called “rich“ or 
“wet“, if it includes these liquids. By contrast, natural gas is known to be “lean“ or “dry“, if it 
does not contain these liquids. According to this criteria, you set the price. If it has the 
liquids, the price is higher and if it doesn't, it's lower.

Sources:  https://en.wikipedia.org/wiki/Pipeline_transport
                http://naturalgas.org/naturalgas/transport/

1Bohrloch, 2Übertragungsnetz, 3Verarbeitungsanlage, 4Lagerräume, 5Verteilungszentrum

http://naturalgas.org/naturalgas/transport/
https://en.wikipedia.org/wiki/Pipeline_transport


5.   Where are pipelines located?

5.1.   How can you identify pipelines?

Natural gas pipelines exist almost everywhere throughout the USA. Therefore, there is a 
high chance that you may live near or drive past one every day. Although they are 
obviously buried 1 m underground, there are several ways to see if one is in your 
neighborhood. These pipelines are marked by e.g. signs usually yellow, black and red in 
color. The primary function of these signs is to help people identify and consequently 
prevent accidents because natural gas is quite dangerous. 

5.2.   Natural gas pipelines in the USA 

Most natural gas pipelines are running through Texas, Louisiana, Oklahoma, Kansas, 
Illinois and California. The least are running through Vermont and New Hampshire.

→   see appendix for map

6.   Are pipelines safe?

Pipelines are an extremely safe way to transport energy across places. The companies 
take active steps to ensure health, safety and security by testing them out beforehand. 
They give their everything to identify and treat symptoms long before they become a 
problem and hence spend huge amounts of money on pipelines. While the safety record 
improved over the last years, the companies still strike to achieve their goal of zero 
accidents. And there is no doubt that they will achieve that goal. 

In conclusion you can say that pipelines are basically our heroes supporting our everyday 
life through movement of such things as water, crude oil, petroleum products and natural 
gas.



7.   Conclusion

7.1.   Why did I choose this topic?

I chose this topic basically because I saw the conflict of Germany and Trump about natural
gas. Trump told Germany that they shouldn't take their natural gas from Russia because of
his bad relation with Russia. Because I did not know much about natural gas, I wanted to 
get informed about this topic and why Trump “forbids“ Germany to take the gas from 
Russia. Moreover, I also wanted to know how the gas gets transported and so on.

7.2.   How was the preperation for me?

In the lessons we were supposed to work on our presenation, I did all the research work 
for my presentation. This was probably the hardest part about this whole project and this 
took me about 8 school lessons. The striking fact for me was that there weren't a lot of 
sources about this topic. Thus, it was not that easy to find these information. However, 
after I finished doing the research, I started making my presentation on Open Office. This 
was the most fun part for me personally. I tried to do a lot of different things on the 
presenation like a map, a timeline, etc. so that my presenation would catch everyones 
attention and that it wouldn't be boring because I knew that my topic isn't very exciting. 
Hence, I put a lot of effort on making the presentation visually appealing. After I finished 
my presentation on Open Office, which took me about 2-3 days, I started  to make the task
sheet, the handout and also started thinking of questions to ask the class to involve them 
in my presentation. The task sheet was actually very easy and fun to do. I tried to make it 
not too hard but also not too easy. And again it was important that there were some 
pictures so that it would attract the class. It was also relevant for me to include a big range 
of vocabulary to make it interesting. I mainly used my own language and practiced my 
texts many many times also infront of other people with my flashcards. On my flashcards I 
valued using many highlighters, marking every spot where I had to switch the 
transparencie, etc. 

7.3.   What do I want to improve/keep doing?

What I definitely want to continue doing is varying the visual devices in my transparencies. 
It was a great method to gain everyones attention and to make the topic more interesting, 
as the class said. It's also good to start with the hardest part of the presentation, the 
research. The rest is always quicker and easier to do. Another thing that i would continue 
doing is finishing the presenation as soon as possible. Consequently, I have more time to 
really practice my texts and to hence make a lot of eye contact. I would also continue to 
use the same language as in my presetation because it seemed to be nice to listen to, as 
the class said. The only thing I would want to improve is that I have to somehow start a 
discussion the next time and make people talk about it with different opinions.

Overall, I'm very pleased and happy with my presentation and also think that it was a lot of
fun to do. My hard work really paid off and I'm happy that a lot of the students really 
enjoyed it.



8.   Appendix



Sources: https://en.wikipedia.org/wiki/Pipeline_transport
             http://naturalgas.org/naturalgas/transport/

https://en.wikipedia.org/wiki/Natural_gas
http://naturalgas.org/overview/history/

https://en.wikipedia.org/wiki/Natural_gas
http://naturalgas.org/naturalgas/transport/
https://en.wikipedia.org/wiki/Pipeline_transport


CO2 EMISSIONS
THE CAR INDUSTRY 

https://www.umweltbundesamt.de/sites/default/files/medien/479/bilder/auspuff_stefan_redel_fotolia_2464628_subscription_l_0.jpg

Berfin Atas

https://www.umweltbundesamt.de/sites/default/files/medien/479/bilder/auspuff_stefan_redel_fotolia_2464628_subscription_l_0.jpg
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What are CO2 emissions?
‣Co2 = Carbon dioxide 
‣colorless, odorless gas at room 
temperature 
‣basis of our lives  
‣comprised within the air we 
breathe 
‣chemical makeup of our own 
bodies

The Car Industry : CO2 Emissions Berfin Atas

(https://earthhero.com/carbon-emissions/ https://sciencing.com/co2-gas-7200290.html )

https://earthhero.com/carbon-emissions/
https://sciencing.com/co2-gas-7200290.html


THE PROBLEM OF CO2 EMISSIONS
‣Carbon dioxide is a gas produced by cars, boats, planes and buses 
‣enhances global warming

‣Humans and animals produce this gas naturally 
‣nothing wrong with the gas CO2 itself

‣The problem is : We have produced such a big amount of CO2 due 
to human actions, that the amount of CO2 we find in the atmosphere 
is dangerous.  

Berfin AtasThe Car Industry : CO2 Emissions

(https://www.carbonstockstudy.com/why-are-co2-emissions-so-bad-for-our-environment/)

https://www.carbonstockstudy.com/why-are-co2-emissions-so-bad-for-our-environment/


CARBON DIOXIDE EMISSIONS OF U.S. EU AND CHINA 1965-2017

‣ Since 1965, no country has put more carbon dioxide into the 

atmosphere than the United States.  

‣ The 264 billion metric tons of carbon dioxide the U.S. has emitted 

represented 22.5% of global emissions  
‣ U.S. was well ahead of the increasing 216 billion metric tons 

from the European Union 

The Car Industry : CO2 Emissions Berfin Atas



CARBON DIOXIDE EMISSIONS OF U.S. EU AND CHINA 1965-2017

‣ In second place among countries was the 188 billion metric tons 

emitted by China. 

‣ China has industrialized 
‣ with a heavy reliance (vertrauen) on coal-fired power 

(Kohlekraftwerk) 
‣ the Chinese emissions have rocketed past both those of the 

U.S. and the EU:

The Car Industry : CO2 Emissions Berfin Atas



The Car Industry : CO2 Emissions Berfin Atas

United States European Union China

Carbon Dioxide Emissions 1965-2017

(https://www.forbes.com/sites/rrapier/2018/07/01/china-emits-more-carbon-dioxide-than-the-u-s-and-eu-combined/ )

https://www.forbes.com/sites/rrapier/2018/07/01/china-emits-more-carbon-dioxide-than-the-u-s-and-eu-combined/


WHY AND HOW ARE CO2 EMISSIONS CONNECTED TO THE CAR INDUSTRY?

‣ Biggest individual item with more than 150 Million tons per 
year appearing out of a cars exhaust is Carbon dioxide. 

‣  Climate-wrecking gas develops as soon as carbonaceous fuel 
(kohlenstoffhaltiger Sprit) is burnt. 

‣ e.g. Diesel or Benzin

Berfin AtasThe Car Industry : CO2 Emissions

(https://www.t-online.de/auto/elektromobilitaet/id_75602898/co2-stickoxide-co-was-aus-dem-auspuff-alles-herauskommt.html)

https://www.t-online.de/auto/elektromobilitaet/id_75602898/co2-stickoxide-co-was-aus-dem-auspuff-alles-herauskommt.html


WHY AND HOW ARE CO2 EMISSIONS CONNECTED TO THE CAR INDUSTRY?

‣ CO2 is the favored combustion product.  

‣ the alternative would be CO (carbon monoxide) which 
would be a lot more harmful. 

‣ Within the car industry the Diesel engines have the lead even 
though they burn more CO2 emissions than the Benzin 
engines.  

‣ The reason for that is their low consumptions.

Berfin AtasThe Car Industry : CO2 Emissions

(https://www.t-online.de/auto/elektromobilitaet/id_75602898/co2-stickoxide-co-was-aus-dem-auspuff-alles-herauskommt.html)

https://www.t-online.de/auto/elektromobilitaet/id_75602898/co2-stickoxide-co-was-aus-dem-auspuff-alles-herauskommt.html


THE AUTOMOTIVE INDUSTRY IN GERMANY AND THE UNITED STATES

‣ automotive sector is the backbone (strong) 
industry in Germany 

‣ German automotive industry is a global 
leader 

‣ Germany is one of the strongest countries in 
the world when it comes to  

‣ high-tech automotive products, including 
autonomous driving technology.

‣ +60% R&D growth in Europe created 
by German automotive sector  
‣ R&D : Research and development 

Berfin AtasThe Car Industry : CO2 Emissions

‣ 20% of total domestic industry revenue  

   is generated by the automotive industry

‣ 78% of cars manufactured in Germany in 2017 
were destined for export markets 

The Automotive Industry in Germany



THE AUTOMOTIVE INDUSTRY IN GERMANY AND THE UNITED STATES

The Automotive Industry in the United States 

The Car Industry : CO2 Emissions Berfin Atas

‣ The automotive industry of the United 
States is similar to the German 
automotive industry  

For example : 

‣ U.S. has one of the largest automotive 
markets in the world

‣ Home to many global vehicle and auto parts manufacturers 

‣ same applies to Germany 



THE AUTOMOTIVE INDUSTRY IN GERMANY AND THE UNITED STATES

The Automotive Industry in the United States 

The Car Industry : CO2 Emissions Berfin Atas

‣ has one of the largest automotive 
markets (VW)  

‣ manufactures cars for export markets 
as well.

‣ many automakers have U.S.-based engine and transmission 
plants 

‣ and conduct research and development (R&D), design, and 
testing in the United States.



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL
‣ Volkswagen's emissions cheating scandal 
‣Audi chief executive Rupert Stadler was arrested 
‣has had repercussions / consequences for the car 

industry around the world

Berfin AtasThe Car Industry : CO2 Emissions

Rupert Stadler4 important facts about the VW DIESEL SCANDAL

1. How the scandal started 

2. How VW reacted 

3. Consequences for VW 

4. How have customers reacted?
(https://phys.org/news/2018-06-vw-dieselgate-scandal.html)

https://phys.org/news/2018-06-vw-dieselgate-scandal.html


THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

The Car Industry : CO2 Emissions Berfin Atas

‣ 09.18.2015 the US Environmental Protection Agency (EPA) reported 

VW had installed illegal defeat devices in engines in the U.S. since 2009 

‣ special program inside the computers within the engine 

‣  software helped make the cars meet exhaust pollution standards when 

monitored in tests  

‣ used in the Volkswagen, Porsche, Audi, Seat and Skoda brands  

1. How the scandal started



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

‣ later the company admitted that 11 million diesel vehicles worldwide 

had been fitted with the software 
‣ including 8.5 million in Europe, and 600,000 in the United States 

‣ some cars spewed out up to 40 times more harmful emissions 

(nitrogen oxide) 
‣ linked to respiratory (Atem) and cardiovascular (Herz-Kreislauf-

Erkrankung) diseases 

The Car Industry : CO2 Emissions Berfin Atas



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

Berfin AtasThe Car Industry : CO2 Emissions

2. How VW reacted

‣ VW chief executive Martin Winterkorn  

stepped down after the scandal broke in 2015 

‣ insisting that he knew nothing of the scam 

‣ He was replaced by Matthias Mueller 

‣ is now being investigated  

Martin Winterkorn



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

Berfin AtasThe Car Industry : CO2 Emissions

2. How VW reacted

‣ Hoping to turn the page on dieselgate VW has 

announced 
‣ a renewed focus on electric vehicles 
‣ aiming to become the world leader in electric cars 

by 2025



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

Berfin AtasThe Car Industry : CO2 Emissions

3. Consequences for VW

‣ The scandal has so far cost VW more than 26 billion € 
‣ mainly in the United States 

‣ a net loss of nearly 1.6 billion euros in 2015 
‣ its first in 20 years



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

Berfin AtasThe Car Industry : CO2 Emissions

3. Consequences for VW

‣ But it returned to the black in 2016, with a net profit of 5.1 billion € 
‣ followed by 11.35 billion euros in 2017. 

‣ It still faces lawsuits from thousands of car buyers and investors 

around the world 
‣ including Germany, France, Italy, Britain and Poland 



THE CAR INDUSTRY EXAMPLE : VW DIESEL SCANDAL

Berfin AtasThe Car Industry : CO2 Emissions

4. How have customers reacted?
‣ VW sales have fallen in the United States 
‣ European drivers largely shrugged off the discussion 
‣ VW group still is the world's biggest carmaker 
‣ sold more cars than before the crisis erupted 
‣ Diesel's market share has fallen across Europe 



THE AFFECTS OF CO2 ON AIR POLLUTION 

‣ Car pollutants cause immediate and long-term effects on the 

environment 

‣ Car exhausts emit a wide range of gases and solid matter 

‣ causing global warming, acid rain, and harming the environment 

and human health 

‣ CO2 occurs naturally in the atmosphere

Berfin AtasThe Car Industry : CO2 Emissions

(https://sciencing.com/effects-car-pollutants-environment-23581.html https://sciencing.com/list-5921485-effects-carbon-dioxide-air-pollution.html  ) 

https://sciencing.com/effects-car-pollutants-environment-23581.html
https://sciencing.com/list-5921485-effects-carbon-dioxide-air-pollution.html


THE AFFECTS OF CO2 ON AIR POLLUTION 

‣ Levels of atmospheric CO2 have increased since Industrial Revolution 

‣ Primary causes are deforestation and the burning of fossil fuels  

‣ CO2 levels have risen and its effects on air pollution 

‣ Concern over carbon dioxide 

‣ significant change over a short period of time.

Berfin AtasThe Car Industry : CO2 Emissions



THE AFFECTS OF CO2 ON AIR POLLUTION 

‣ Environmental effect of CO2 on air pollution 

‣ climate change 

‣ Earth's surface temperature has risen over the last 100 years 

‣ Scientists believe CO2 pollution is the primary culprit 

‣ Evidence shows  

‣ ocean water levels have increased 

‣ resulting in a loss of shoreline and coasta wetlands

Berfin AtasThe Car Industry : CO2 Emissions

Climate Change



THE AFFECTS OF CO2 ON AIR POLLUTION 

‣ CO2 impacts human health 

‣ displacing oxygen in the atmosphere 

‣ CO2 levels within the air increase 

‣ breathing becomes more difficult 

‣ high levels of CO2 can lead to health complaints 

‣ such as headaches

Berfin AtasThe Car Industry : CO2 Emissions

Human Health Impacts



Berfin AtasThe Car Industry : CO2 Emissions

With which effective arrangements do German parties want to accomplish the 
German „Klimaschutzziel“ within a short period of time in 2020? 

CDU
Für die Erreichung des Ziels, die Treibhausgasemissionen im Jahr 2020 um 
40% zu senken, haben wir das Programm Klimaschutz 2020 erarbeitet.

SPD
Den CO2 -Ausstoß im Vergleich zu 1990 um mindestens 40% zu senken 
durch Ausbau erneuerbare Energien, von Elektromobilität und 
Nachrüstungen.



Berfin AtasThe Car Industry : CO2 Emissions

With which effective arrangements do German parties want to accomplish the 
German „Klimaschutzziel“ within a short period of time in 2020? 

Die Linke
Direkt nach der Wahl muss ein Kohleausstiegsgesetz beschlossen werden, 
dass ab 2018 die Abschaltung der ersten Kohlekraftwerke vorsieht.

Die Grünen
Die 20 schmutzigsten Kohlekraftwerke sofort abschalten; Ausbau 
Erneuerbarer beschleunigen; Einstieg in den Ausstieg des 
Verbrennungsmotors.

FDP
Wir stehen zu den europäischen Klimaschutzzielen und werden die 
Energieforschung voranbringen, damit Klimaschutz bezahlbar realisiert 
werden kann.



THANK YOU FOR YOUR 
ATTENTION !

Berfin Atas

Berfin AtasThe Car Industry : CO2 Emissions
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Goal 4 – high-grade education on coffee 

 

“By providing a better future for youths, we also provide a better 

future for the coffee industry.”  

“Imagine this generation, with its technology, curiosity, and thirst for 

progress, working with the knowledge and experience of existing 

producers and industry workers.” 

• Example: Coffee County School System 

The Coffee County School System is governed by by a five-member 

board of education elected for a four-year term on a non-partisan 

basis.  

➢ 10 steps from seed to cup 

1. Planting 

2. Harvesting the cherries 

3. Processing the cherries 

4. Drying the beans 

5. Milling the beans 

6. Exporting the beans  

7. Tasting the coffee 

8. Roasting the coffee 

9. Grinding the coffee 
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And finally: Brewing the coffee! 

 

➢ Literacy worldwide: 

 

 

• From a historical perspective, literacy levels for the world 

population have risen drastically in the last couple of centuries 

• While only 12% of the people in the world could read and write 

in 1820, only 17% of the world population remains illiterate 

 

 

 

 

 

Sources:  

http://www.ncausa.org/about-coffee/10-steps-from-seed-to-cup https://ourworldindata.org/literacy 

https://www.perfectdailygrind.com/2016/12/can-education-keep-youths-coffee/  

http://www.ncausa.org/about-coffee/10-steps-from-seed-to-cup
https://ourworldindata.org/literacy
https://www.perfectdailygrind.com/2016/12/can-education-keep-youths-coffee/
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regular salary:   workers`  

ca. 50 €           salary: ca. 25€ 

 

low 

salary 

for the 

workers 

Fruits become more expensive but on the other hand the employees have better working conditions! 

Cultivation of the 

orchads: 

big companies√

 
 

family farms× 

 

 

More workers  

 

than request 

 

Most workers are 

without residence 

authorization 

 

aims of the 8th 

planning target: 

Economic growth 

should become: 

➢ more humane 

➢ more 

sustainable 
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1) 

 

2) 

 

 
 1) 

 

 

2) 

 

 

I hate this job. It is always the 

same. We get half the money 

we should get.  

Me too. But what can 

we do. You know what 

revolution leads to. We 

get dismissed and 

remember the violence. 

But this can’t be possible. Human 

beings want to make profit by 

preying us.  We need to talk to 

the buyers. Maybe if they don’t 

buy the cheap fruits anymore and 

get involved with better working 

conditions, we get a better job. 

 

We can try it. 



How does the audio guide 
work?  

You can find 17 different stations 
about plants and the Sustainable 
Development Goals in the tropical 
greenhouse. Furthermore, you can 
learn which changes are needed and 
what you can do to help and make 
positive changes. Each station 
contains its own QR-code. By using 
an app or your phone camera you 
can scan these codes. Put your 
headphones in and listen to the most 
important information. The QR-codes 
are made by students. 


If you don’t have enough time to 
listen to all of them you can also  
listen to them on our website! 


Uni-Kassel.de Tropengewächshaus 
Witzenhausen 


Enjoy your 
tour ! 

In cooperation with students of Goethe 
Gymnasium Kassel 


Sustainable 
Development 
Goals 
In the tropical greenhouse 
Witzenhausen


With an audio guide made by 
students for students and 
everyone who is interested in 
sustainable ideas


Universität Kassel 
Gewächshaus für tropische 
Nutzpflanzen 
Steinstraße 19 
D-37213 Witzenhausen 
Raum 
Telefon 
+49 5542 98-1231 
Telefax 
+49 5542 98-1230 
E-Mail-Adresse 
tropengewaechshaus@uni-kassel.de
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Industrial innovation and infrastructure 
(9) 

Experience why less plastic 

usage is important - usage of bamboo

Map of the tour and the different 
stations in the tropical greenhouse

No poverty (1)

How does it work and what has the 
moringa tree have to do with it?

No famine (2)

This station is about an Ethiopian 
home garden and the advantages of 
self planted plants

Health and welfare (3)

Discover the versatility of the fruit 
papaya


High-grade education (4) 

Learn about the Sustainable 
Development Goals and their 
connection with coffee 

Gender equality (5)

If you like rice this station is made for 
you - your gender doesn’t matter 

Clean water and facilities (6) 

Do you know what virtual water is? And 
what it has to do with cotton? Learn 
about it at this station 

Payable and clean energy (7)

Is your battery still full?

Learn about sugarcane!

Human work and economic growth 
(8)

We have many different citrus 
plants in the tropical greenhouse 
this station is about the cultivation 
in Southern Europe

Less inequality (10)

Who gets the most money and who 
gets the less money if you buy 
chocolate? Learn about it here!


Sustainable cities and local 
communities (11)

Scientists try to find clever solutions 
for the problems of growing cities 

Sustainable consumption and 
production (12)

Experience what “bio” really 
means!

Activities for the protection of our 
climate (13)

What is photosynthesis?

Life under water (14)

The pollution of the oceans 
doesn’t start at the beach but 
where does it start?

Life on land (15)

This station is about the versatility 
of plants, countries and animals 

Peace and justice (16)

Palm oil is often used but it 
entails many problems  

Relationships and the achievement 
of goals (17)

Reasons why we must achieve 
global collaborations 



RICE – A CROP?

Rice itself plays a huge role in our nutrition system. It is 
mostly consumed in the larger areas of the world's 
population, like Asia and Africa. But now even in parts of 
Europe the demand for rice is increasing drastically.

DEFINITION     Rice is a type of grass, called Oryza, which belongs to a family 
                          of plants that includes other cereals such wheat and corn. 
                          We differ between two species of rice that are important 
                          to the human nutrition: 

                          Oryza sativa, wich can be grown worldwide 
                          and Oryza glaberrima, which can only be grown
                          in parts of West-Africa.

Rice grain is rich in nutrients, vitamins and minerals and is the staple food for more 
than 3 billion people. The three biggest producers are China, India and Indonesia, 
followed by Bangladesh, Vietnam and Thailand..

GROWTH         The growth duration of the rice plant takes 3–6 months,
                          depending on the variety and the environment under which
                          it is grown. 
                          During this time, rice completes two distinct growth phases: 

                          vegetative and reproductive. 

The vegetative phase is subdivided into germination, early seedling growth, and 
tillering; the reproductive phase is subdivided into the time before and after 
heading, that is, panicle exsertion. The time after heading is better known as the 
ripening period.

I hope this information expanded your knowledge on the plant, Asians are known 
for!

MaiVy LeThi  E02 Have a rice day!

GOETHE GYMNASIUM        2018/2019        POLITIK & WIRTSCHAFT BILINGUAL/KAUFFELD        MAIVY LETHI



Goethe Gymnasium – 2018/19 23.04.2019
Politik und Wirtschaft bilingual/ Kauffeld
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Energy plays a very big role in our life and can be obtained from various sources.  In order 

to reduce poverty, energy supplies in developing countries must be established and 

expanded. One of the regrowing raw materials from which affordable and clean energy 

can be obtained is sugar cane. Being discovered over 9.000 years ago, it’s the world’s 

oldest cultivated plant. Sugar cane first spread to the west over high mountains and 

through deserts into the Mediterranean area with the conquest of the Arabs and 

reachedSpain and the Caribbean with Columbus in the early Middle Ages. Did you know 

that sugar cane belongs to the gramineae (grass) family although it is such a big plant? 

You see, sugar cane consists of 5 to 

20 stems measuring between 

3 and 6 m in height and between 

3 and 5 cm in diameter. It’s panicle-

shaped flowers measure from 40 to 

60cm and the fruits are roughly 1,5 

mm long. The great thing about this

“giant” grass is that also it 

reproduces without problems vegetatively. The best condition is to have high temperatures

during the reproduction. The processing of the cane must begin within 12 to 26 hours after 

cutting it. One ton can produce 115 kg of sugar. Isn’t that impressive? It needs very easy 

conditions to grow and it is extremely clean at the same time.  Consequently, it is a great 

way to provide energy and food even for poor countries because it is manufactured so 

affordably and effortlessly. Sugar cane is truly a hero saving our everyday life but does this

really compliment the truth? Growing sugar cane, as earlier mentioned, requires a warm 

and rainy climate which actually limits its  potential as a global fuel source. Sugar cane 

ethanol is one of the leading renewable fuels for the transportation sector. As the 

temperatures on our earth drastically increase, the sugar cane industry benefits but us 

humans really don’t. A warmer climate would not only harm our environment and weather 

but also our health.  So would you rather have a almost never ending source of a fuel or a 

healthier life? 

Sources: http://www.biothemen.de/Qualitaet/tropen/rohrzucker_zuckerrohr.html 
               & Uni Kassel Audiorundgang
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conditions to grow and it is extremely clean at the same time.  Consequently, it is a great 

way to provide energy and food even for poor countries because it is manufactured so 

affordably and effortlessly. Sugar cane is truly a hero saving our everyday life but does this
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You may have noticed that the bananas in front of you are smaller than the regular 

bananas that you eat and that they over all look a little different? Well that’s because these

so called Umq Bir bananas, that were named after the region they were discovered in, 

were discovered in a mountain oasis in the desert land Oman by our plant scientist Dr. 

Andreas Buerkert and his colleague Dr. Sulaiman Al Khanjari  in 2003. A fun story of the 

discovery: Dr. Andreas Buerkert was dropped off in the middle of the desert by a helicopter

and given three hours to search these bananas. And indeed, with binoculars he discovered

some banana plants in an inaccessible crevice. A local farmer confirmed to him that 

bananas had once been cultivated up there and agreed to bring them in exchange for his 

watch. After a few minutes, he held the banana in his hand, which was then carefully 

packed for its journey to Kassel. Isn’t that awesome? But that’s not the only special thing 

about this fruit:  It isn’t just healthier and has a sweeter taste but it also shows pest 

resistance, whether or not insecticides are used. For instance, if a beetle bores a 

perennial, the plant produces phenylphenalenone, a substance, and poisons the harmful 

insect. The banana is basically it selves protector. Don’t worry, this substance doesn’t 

harm humans. In conclusion we can say that we have a interesting fruit that provides us 

with a lot more of itself than regular bananas because of it’s great immune system, thanks 

to our plant scientist Dr. Andreas Buerkert. 

Sources: https://www.sueddeutsche.de/wissen/zehn-dinge-ueber-gift-1.984998-8
                http://www.uni-kassel.de/einrichtungen/fileadmin/datas/einrichtungen/icdd/News/Prof_Buerkert       
_              Bananen_2014-02-10.pdf & Uni Kassel Audiorundgang 

https://www.sueddeutsche.de/wissen/zehn-dinge-ueber-gift-1.984998-8
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These tiny leaves could 
save millions of lives. 

 

Moringa leaves could wipe out malnutrition on our planet.

Moringa leaves are one of the 
richest sources of such nutrients.

Small amounts of the leaves could 
protect thousands of people from 
suffering and death.

How Moringa Seeds can be 
beneficial for your health

Reduces Blood Sugar Level

Maintains Cholesterol and 
Blood Pressure

Improves Skin Health

Improves Sleep

Purifies Water

Prevents Infections and 
Illness

Increases Energy

Improves Eye Vision

Detoxifies Body
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1.  Introduction 

 
Nowadays a lot of plastic is used for many different products, especially for disposable, 
low-value items like product packaging. Due to the fact that one does not need to keep the 
packaging of the product, they frequently end up in the environment since people often do 
not put their waste into a dustbin. This leads to environmental pollution because plastic 
needs a long time to break down and it contains a lot of toxic chemicals and also 
greenhouse gases which are bad for the environment. In order to save the environment 
from those toxic chemicals or greenhouse gases, biodegradable plastics were established. 
I dealt with the subject ‘Biodegradable plastics‘ and in this term paper, I will inform about 
this topic. 

 
 
 

2.1  Information about traditional plastic 
 

Plastic is a carbon-based polymer, which is a large macromolecule and composed of many 
repeated subunits called monomers (Fig. 1). Plastic is mostly made from petroleum and it 
is incredibly versatile since being used for many different products. It is often used for 
disposable, low-value items such as food wrap or product packaging which are disposable 
items as one mostly does not keep the packaging of a product. Nonetheless, there is 
nothing in particular disposable about most plastics. Considering plastic does not react 
chemically with most other substances, it does not decay. There are seven different types 
of plastic of which a lot of products in our life are made. 
 
In each of the chasing arrow triangle is a number and every number stands for a different 
kind of plastic. Some of the plastics cannot be broken down or recycled at all and if they 
are getting into plastic recycling streams it could occur that the whole collection becomes 
not recyclable. 
 
Most plastics are able to be recycled, but there are also kinds of plastics which are not 
able to be recycled. 
 
The first plastic is polyethylene terephthalate (PET, PETE) being one of the most used 
plastics, especially for bottles. PET plastic is recyclable and intended for single usage. 
Repeating usage can increase the risk of leaching and bacterial growth. 
 
Plastic marked with number two is called high-density polyethylene (HDPE) which is a stiff 
plastic often used for milk jugs or park benches. It is the most common recycled plastic 
since it is the safest plastic and it is reusable. 
 
Thirdly, there is the plastic polyvinyl chloride (PVC) being a soft, flexible plastic and 
children‘s toys or plastic pipes are made from them. It contains numerous toxins and is not 
recyclable. 
 
The plastic number four is low-density polyethylene (LDPE) from which squeezable bottles 
and dry cleaner garment bags are made. It is less toxic and relatively safe for humans. 
They are not commonly recycled since they are not always recyclable but they are 
reusable. 
 



 

The fifth plastic is called polypropylene (PP) being a tough and lightweight plastic used for 
straws and packing tape. It is recyclable trough some curbside recycling programs which 
are not commonly done. Although it is safe for reuse. 
 
Second to last, the sith plastic is polystyrene (PS) which is a lightweight and easily-formed 
plastic used for disposable items like egg cartons or plastic picnic cutlery. It is structurally 
weak, breaks up easily and dispersed readily throughout the environment. It may leach 
styrene into food products being not good for human health. It is not recyclable although 
there is a possibility to recycle it, it is not commonly used. 
 
The last plastic marked with number seven is polycarbonate (PC) and other plastics such 
as BPA or LEXAN, often used for baby bottles or car parts. One can reuse it and also 
recycle it but those things are not standardized. There is also a possibility for chemicals 
leaching into food (Fig. 2). 
 
 
So, there are many different kinds of plastic and in theory, every plastic could be recycled 
but some plastics do not get recycled due to the difficult process of recycling them, like, for 
example, plastic number three. Also, some of the processes would require a lot of energy 
and one could just avoid them and not buy them since a lot of them are also bad for one‘s 
health because they contain a lot of toxic chemicals. 

 
 

2.2  Information about biodegradable plastic 
 

Biodegradable plastic is a plastic decomposing naturally in the environment. This is 
achieved when microorganisms in the environment metabolise and break down the 
structure of biodegradable plastic. The end result is less harmful to the environment than 
the end result of traditional plastic since this plastic contains many toxic chemicals being 
dangerous to the environment. Mostly, biodegradable plastic is made from plant raw 
materials being renewable and sustainable resources. There are different kinds of 
biodegradable plastic, bioplastics and biodegradable plastics, which could be subclassified 
into oxo-biodegradable and hydro-biodegradable. 
 
Biodegradable plastics are made from traditional petrochemicals, so they are engineered 
to break down more quickly than traditional plastics. Also, some biodegradable plastics 
contain additives causing them to decay more rapidly in the presence of light and 
accordingly oxygen, moisture and heat help, too. 
 
Those plastics can be composted, but not all kinds are compostable as some of them 
require industrial conditions. Also, other kinds are able to be recycled but here, too, not 
every kind is recyclable. 
 
Biodegradable plastics mostly break down into harmless substances. 
 
Bioplastics are mostly made from renewable biomass sources such as corn starch or straw. 
 
They are virtually indistinguishable from traditional petrochemical plastics since polylactic 
acid (PLA), which is basically a biodegradable polyester and made from renewable 
biomass, looks and behaves like polyethylene and polypropylene. Both are different kinds 
of plastics. 
 



 

Bioplastic is now widely used for food containers since they give food a longer shelf-life in 
stores instead of traditional plastics. 
 
It also saves two thirds the energy one needs to make traditional plastic to produce PLA, 
being a reason to use more bioplastic than traditional plastic made from petroleum. 
 
Not producing a net increase in carbon-dioxide gas while breaking down since the plants 
that were used to produce the bioplastic did not absorb more carbon-dioxide gas during 
the process of disaggregation. 
 
PLA produces almost 70% fewer greenhouse gases when it degrades in landfills, allowing 
to put this plastic into the organic waste. 
 
Bioplastic is generally compostable since it decays into natural materials blending 
harmlessly with the soil and they break down in a matter of weeks. As bioplastics contain 
corn starch molecules they absorb water which swells up and breaks apart into small 
fragments. So bacteria can digest them more rapidly and they break down faster. 
 
 
 
 
For bioplastic to be produced it needs biomass or respectively soil where plants are grown, 
for example, corn. 
 When the corn grew, one can harvest them and has natural raw materials so the corn can 
be processed into intermediate products, such as foil. 
Those intermediate products are getting manufacture into bioplastic products, for example, 
plastic bags or food containers. 
After usage, they are supposed to be thrown into the organic waste collection or the 
compost where the bag is getting biodegraded and after a time one can use it as soil again 
and the circle starts anew (Fig. 3). 
 
In general, the carbon footprint of manufacturing bioplastics is 75 per-cent lower than the 
carbon footprint of polyethylene terephthalate (PET), being the plastic that bottles are 
made off. This means the manufacture of bioplastics is kinder to the environment. 
 
Also, biodegradable plastics will not leach chemicals into food if they are used in food wrap 
and are non-toxic. According to a study conducted by ‘The National Center for 
Biotechnology Information in America‘, plastics being used in food wrap are leaching 
estrogen-like chemicals into food. 
 
Biodegradable plastics offer a variety of zero waste end of life options since they can be 
recycled, cleanly incinerated and industrially composted. This is a reason why 
biodegradable plastics are a great material for food packaging since the used packaging 
does not need to be cleaned and rests of food and the packaging can be composted or 
incinerated together. As a result, biogas can be collected from the composting system. 
 
 
 
 
 

 
 



 

2.3  Problems of traditional plastic 
 

A big problem of traditional plastic is, one uses plastic bags for approximately twelve 
minutes, for example, to carry home their groceries, before getting rid of them. They often 
get thrown into the environment needing about 500 years to break down in the 
environment. Getting thrown into the environment, it can occur that the plastic releases 
toxic chemicals into the soil leading to contaminate plants and also the groundwater. If the 
groundwater is contaminated, it could give out germs to us humans which are often not 
healthy. 
 
Another point is that burning plastic gives off toxic chemicals, for example, dioxins, which 
are compounds being highly toxic environmental persistent organic pollutants since they 
are resistant to environmental degradation because of their chemical processes. 
 
Most traditional plastics are made from oil. Oil is a non-renewable resource, becoming 
increasingly expensive since it is finite. Nature needed a long time to produce this 
resource and now it is becoming scarcer because of the amount of plastic being produced, 
although it is often thrown away after a short amount of time or discarded into the 
environment.   
 
Even though plastics can be recycled, collecting and recycling are very difficult because 
there are so many different kinds (Fig. 2) and each kind has to be recycled by a different 
process. 
 
According to a study by ‘The National Center for Biotechnology Information in America‘, 
when plastics are processed in food wrap, they will leach estrogen-like chemicals into food, 
being not healthy for humans. 
 
In general, traditional plastic contains carbon, being a greenhouse gas and bad for the 
environment, which is released when the plastic gets melted. It also contains methane and 
other pollutants which are also bad for nature. 
 
Traditional plastic needs to be broken down by a special process, for example, they often 
need to be burnt and this requires industrial machinery. That leads to necessitating a lot of 
energy for the process of the burning. 
 
A final point is, there are nine million tons of plastic entering the oceans yearly and there 
are 270,000 tons of plastic in the oceans in total. Also, 80 per cent of the waste washing 
up ashore is plastic. Most times it is bottles, bottle tops and tiny odd fragments known as 
‘mermaid tears‘. Being a problem for marine wildlife since, for example, sea birds could 
mistake plastic pieces for food, eat them and then die from them. 
 
 
 

 
 
 
 
 
 
 



 

2.4  Problems of biodegradable plastic 
 

Although there are a lot of good reasons to use biodegradable plastic, there are also some 
arguments against biodegradable plastic. 
 
Firstly, bioplastic creates competition for food sources since the demand for bioplastic is 
growing. This is contributing to the global food crisis since the material being used for 
bioplastic is often industrial-grade corn which is not grown for human consumption. This is 
taking land away which could be used for food and so there is a rise in food prices hitting 
poorest people hardest. 
Also, to grow the plants needed to make the bioplastic, it demands intensive agriculture 
leading to greenhouse gas emissions because of the petroleum needed to fuel the farm 
machinery. 
Growing the plants can also lead to water pollution caused by runoff from the land where 
farmers have been using fertilizers in industrial quantities and they often contain chemicals. 
Those indirect impacts are greater than simply making plastic from petroleum. 
 
Another point is, biodegradable plastic encourages people to litter more since they often 
think that the plastic will not harm the environment and break down anyway. However, that 
is not entirely true since some biodegradable plastics require special conditions to break 
down harmless. 
 
Thirdly, bioplastics are not the answer to marine litter since the ocean water is too cold to 
break down biodegradable plastics. According to this reason, the plastic will float forever 
on the surface like traditional plastic and if they break down, they produce tiny plastic 
fragments being harmful to marine wildlife. 
 
Biodegradable plastic contaminates plastic recycling stream since most of them are 
compatible with existing recycling systems. But they should be recycled separately 
because the whole collection becomes impossible to recycle as it is not that easy as 
biodegradable plastics are indistinguishable from normal plastic. 
 
Next, biodegradable plastic will not biodegrade in a landfill because for biodegradable 
plastic to break down it requires a specific set of conditions which are not contained in 
landfills. Sometimes they will break down only at high temperatures in industrial-scale, in 
municipal composters, so not in compost heaps at home or biologically active landfills 
being not conventional landfills. 
 
Then, some biodegradable plastics leave toxic residue and plastic fragments, so they do 
not always break down into harmless substances and this is the reason why they are 
generally unsuitable for composting. 
Some of them need exposure to UV light or high temperatures and still, then it can take 
many years to break down the structure of biodegradable plastic. Even then they also can 
leave behind micro-fragments or toxic residue. 
 
Lastly, some scientists believe that greenhouse gases are locked in bioplastic and when 
they are composted they will be released or if they decompose in landfills there will be a 
production of methane gas. Also, biodegradable plastic may produce a net increase in 
carbon dioxide gas when they break down. 
 

 
 



 

3.  Conclusion 
 

To take a decision, there are still a lot of issues one has to deal with since traditional 
plastic is bad for the environment but there are also some arguments against 
biodegradable plastics. Most of the arguments against those plastics are not that bad 
tough there are some being relatively severe. Nonetheless, I would say that we should buy 
less plastic in general and if we have to buy something made of plastic, considering buying 
something recycled or made of biodegradable plastic since it is often better for the 
environment and sometimes also for the our health. 
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Definition 
Microplastics are small pieces of plastic, 
which are less than 5 mm in length, that 
occur in the environment as a 
consequence of plastic pollution. 
Microplastics are present in variety of 
products from cosmetics to clothing to 
plastic bags and bottles. Many of these 
products readily enter the environment in 
wastes. 



 

 

Characteristic 
 
Microplastics consist of carbon and hydrogen atoms bound together in 
polymer chains. Other chemicals, such as phthalates, polybrominated 
diphenyl ethers (PBDEs), and tetrabromobisphenol A (TBBPA), are typically 
also present in microplastics, and many of these chemical additives leach out 
of the plastics after entering the environment. 

 

 

Primary and secondary microplastic 

 
Microplastics are divided into two types: primary and secondary. Examples of 

primary microplastics include microbeads found in personal care products, plastic 

pellets (or nurdles) used in industrial manufacturing, and plastic fibres used in 

synthetic textiles (e.g.,nylon). Primary microplastics enter the environment directly 

through any of various channels—for example, product use (e.g., personal care 

products being washed into wastewater systems from households), unintentional loss 

from spills during manufacturing or transport, or abrasion during washing (e.g., 

laundering of clothing made with synthetic textiles). Secondary microplastics form 

from the breakdown of larger plastics; this typically happens when larger plastics 

undergo weathering, through exposure to, for example, wave action, wind abrasion, 

and ultraviolet radiation from sunlight. 

 

Environmental and health impacts 

 
Microplastics are not biodegradable. Thus, once in the environment, primary 

and secondary microplastics accumulate and persist. Microplastics have been 

found in a variety of environments, including oceans and freshwater ecosystems. 

In oceans alone, annual plastic pollution, from all types of plastics, was 

estimated at 4 million to 14 million tons in the early 21st century. Microplastics 

also are a source of air pollution, occurring in dust and airborne fibrous 

particles. The health effects of microplastics inhalation are unknown. 

By 2018, in marine and freshwater ecosystems combined, microplastics had been 

found in more than 114 aquatic species. Microplastics have been found lodged in 

the digestive tracts and tissues of various invertebrate sea animals, including 

crustaceans such as crabs. Fish and birds are likely to ingest microplastics 

floating on the water surface mistaking the plastic bits for food. The ingestion of 

https://www.merriam-webster.com/dictionary/environments


 

microplastics can cause aquatic species to consume less food and therefore to 

have less energy to carry out life functions, and it can result in neurological and 

reproductive toxicity. Microplastics are suspected of working their way up the 

marine food chains, from zooplankton and small fish to large marine predators 

microplastics have been detected in drinking water and food products, including 

seafood and table salt. In a pilot study involving eight individuals from eight 

different countries, microplastics were recovered from stool samples of every 

participant. The implications of this finding for human health were uncertain. 

 

Action against microplastic 

Between 1950 and 2015, some 6,300 million metric tons of plastic waste were 

generated. The majority of this waste, about 4,900 million metric tons, ended up 

in landfills and the environment. On the basis of trends from that period, 

researchers estimated that by 2050 the amount of plastic waste in landfills and 

the environment would reach 12,000 million metric tons. Nonetheless, the 

potential dangers of escalating plastics pollution, especially pollution from 

microplastics, remained largely ignored by governments and policy makers. 

To help overcome this obstacle, organizations such as the United Nations Expert 

Panel of the United Nations Environmental Programme engaged more than 100 

countries in educational campaigns aimed at raising awareness of plastics 

pollution and encouraging reuse and recycling of plastics. Other international 

https://www.merriam-webster.com/dictionary/implications


 

cooperative programs were established to address marine wastes, including 

microplastics pollution. In 2015 the United States passed the Microbead-Free 

Waters Act, which prohibits the manufacture and distribution of rinse-off 

cosmetics products that contain plastic microbeads. Many other countries also 

placed bans on microbeads. 

Remediation of microplastics already in the environment is another key 

component of reducing microplastics pollution. Strategies under investigation 

included the use of microorganisms capable of breaking down synthetic 

microplastic polymers. A number of bacterial and fungal species possess 

biodegradation capabilities, breaking down chemicals such as 

polystyrene,polyester polyurethane, and polyethylene. Such microorganisms 

potentially can be applied to sewage wastewater and other contaminated 

environments. 

 

 

Sources 

https://oceanservice.noaa.gov/facts/microplastics.html 

https://en.wikipedia.org/wiki/Microplastics 

https://www.plasticsoupfoundation.org/en/files/microbeads-microplastics/ 

https://www.downtoearth.org.in/news/environment/for-the-first-time-study-
confirms-presence-of-microplastics-in-indian-cosmetics-60365 

https://www.youtube.com/watch?v=RS7IzU2VJIQ 

https://sites.google.com/view/sourcesplasticpollution/startseite 

 

https://echa.europa.eu/de/hot-topics/microplastics 
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Cotton – clean water and sanitation 

 
"Ensure availability and sustainable management of 

water and sanitation for all." 
 

Did you know that a shirt made of cotton needs up to 15,000 
litres of water to be produced? That is 100 bathtubs full of water 
which can‘t be used again. 
 
 
A life without water is impossible – even humans consist of 70 
per cent water. But water becomes scarcer and that is a big 
problem. Circa 3.6 billion people are affected by water 
shortages and it will increase because of climate 
change. 
 
Most times cotton is grown in hot and dry regions 
– in  regions that already suffer from water scarcity 
such as Egypt or Peru. And the problem is that 
cotton needs a lot of water to grow. To get a 
kilogram of cotton it needs 10,000 litres of water, that is 66 bathtubs full of 
water only to grow it. 
 
 

 
 
 
 
 
 
  
 
Cotton has a big impact on our lives since it is contained in almost everything 
that has something to do with textiles, be it a shirt or a dish towel. A German 
buys in total 28 kilograms of textiles per year, so we consume about 400,000 
litres of water just by buying things made of cotton. We could save water by 
buying less textile products and recycle them if we don‘t need them anymore. 
 



 

The sixth sustainable development goal calls for clean water and sanitation 
for all people living on the earth. Another goal is increasing the efficiancy of 
water use and invent technology to save water while producing textiles 
 

  

      

Christina Kauffeld 
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Schriftliche Ausarbeitung: Biogas 
 

I was given the topic biogas. In this written essay I am going to talk a bit more about my 
topic based on the presentation I held in class. In the process of making my presentation I 
found out a lot about biogas which I would like to share. First of all, one should know that 
Biogas is one way of producing energy. The main focus of this Essay is going to be the 
question of whether biogas is actually a beneficial thing or does more bad than it seems. 
 

1. What is Biogas? 

 
Biogas is a flammable gas made from Biomass. The main components of biogas 

are Methane and Carbon Dioxide. The respective chemical equations go as follows: 

 

Methane:                          

 

Carbon Dioxide:     
 

1.2 How is Biogas made? 

 
Biogas is made from biomass, which is a mix of mainly crops, plant and food waste, 

corn plant leaves and animal waste which is stirred into a liquid mass in biogas fac-

tories. After that the biomass is heated up to about 37 degrees Celsius, which is the 

ideal temperature for this process, and then mixed and stirred in order to make bac-

teria grow inside of the biomass. These bacteria then after some time starts to eat 

and digest the biomass. That’s when biogas starts being released. 

 

 

2. Biogas Factories 

 
Biogas Factories – The place where biogas is made. In the year 2018 there were 

9494 biogas factories in Germany, of which there are three in Kassel. 

In Germany the number of biogas factories has been on the rise since 1992. From 

2006 to 2009 the number grew slower than usually but starting from 2009 the 

growth got faster. However, starting from the 2013 the rise has gotten slower (refer 

to picture 2). 

 

2.1 Biogas plants 

 
Here in Europe there has been a steady rise in the number of biogas plants as well, 

starting from 2009. In the year 2010 there has been an especially big increase in 

the number of biogas plants (+69%). However, in 2016 the rise was surprisingly 

slow, as the number only grew by 1% (refer to source 1). 

 

 



 

3. Usage of Biogas 

 
Biogas is mainly used for generating energy. This energy can then be used in heating 

& cooling, cooking, water heating and to generate electricity in general. It is often used 

in third world countries for cooking. 

 

 

4. Biogas in Politics 

 
It is continuously getting harder for farmers to have their own biogas factories in 

Germany because they are insufficient and expensive to upgrade because the raw 

material costs the German government too much money. Because of a new law 

that came into action in 2014 the biogas business has started struggling. Before 

2014 biogas factories were granted 25 cent per kilowatt hour, however since 2014 

farmers can only get up to less than 12 cent per kilowatt hour. In consequence 

more than 20.000 workers have lost their jobs in past 8 years, unable to keep work-

ing in their biogas factory. 

One of the affected farmers, Meyer zu Strohe, states „Wenn sich nichts ändert, 

werden ab 2021 50 Prozent der Anlagen nach dem Ende der Förderung nicht 

weiterbetrieben werden“ and „Natürlich ist Energie aus Biogasanlagen teurer als 

Wind- oder Solarstrom, aber wenn man die Energiewende wirklich schaffen will, 

muss man vielleicht auch für die Flexibilität etwas bezahlen“. 

 

 

5. Advantages of Biogas 

 
The biggest advantage to biogas is definitely that it is a non-polluting renewable en-

ergy source and therefore not as harmful to the environment as other common 

sources of energy. The generating of biogas is also a natural process which doesn’t 

require any external energy. Another side effect is that the waste that is produced 

when making biogas can be used as natural fertilizer which is way more healthy for 

the environment and us humans when used in gardening as opposed to chemical 

fertilizer. Biogas also helps create jobs. If there are many biogas factories it means 

that lots of farmers can make more money and that more people can be employed 

to work in those factories. 

 

5.2 Disadvantages of Biogas 

  
 Though it is better for the environment contrary to popular belief, biogas does also 

have some disadvantages. The biggest disadvantage of biogas compared to other 

gases is that it is very inefficient and pricey and therefore not supported very well by 

the government. The government doesn’t want to pay to support biogas factories 

and therefore it’s hard for owners to make a living or upgrade their factories, leaving 

lots of unused biogas factories behind. It is also not as useful as other sources of 

energy since it can’t be used for everything since it contains too many impurities. 

For example, it cannot be used as car fuel since the small particles would destroy a 

motor. Because of those tiny impurities it is also not very good for human and ani-



 

mal health when inhaled. Farmers who work around biogas can and do catch dis-

eases due to the tiny particles they inhale on a daily basis. Furthermore, biogas is 

not as easy to generate as some other energy sources. It has its ideal temperature 

of 37 degrees Celsius. Under a cold environment the bacteria cannot grow properly 

and biomass can’t be turned into biogas. Also, since biomass is formed from dead 

crops and plant waste it is more suitable for rural areas since the supplies just aren’t 

enough in most urban areas. 

 

 

Conclusion 

 
While working on this topic I did learn a lot of new things I didn’t know before. It was 

kind of a challenge for me since I haven’t really worked on a topic I originally knew 

so little about all on my own before. I had heard about biogas before my presenta-

tion; however I didn’t know much about it. I didn’t know how it was made, how it’s 

used or whether it’s a good or a bad thing for the environment. Now I think that it’s 

not as bad as other energy sources but still not perfect. It has its downsides which 

most people seem to ignore. I also think that it deserves more support from the 

government, since it is a good alternative to other sources of energy like fossil fuels 

etc. 
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1. Introduction 

 
My dissertation is about the topic “electric cars”. I have chosen this specific topic due to 
my general interest in future technologies and the automobile industry. I have absolved 
my internship at the Mercedes-Benz production facility [1], which allowed me to get a great 
insight into the manufacturing process of electric car components. 

Considering my previous experiences and my general interest in this topic I concluded 
working on this topic would be a perfect choice. 
During my research I was able to obtain new points of view on this topic. Also, I refined 
my opinion on this topic. 
I have centered my dissertation on Tesla due to their excellent work on inventing and 
developing new technologies which can be perfectly illustrated by their autonomously 
driving cars, revolutionary batteries, marvelous and optimized design [2] and their own 
continuously growing network of charging stations [3].  



 

2. Main Part 

2.1  What is an electric car? 
Before starting this dissertation, we should first agree on a general definition of the term 
electric car. The definition I will be using is the following: 
 
An electric car is a plug-in electric automobile that is propelled by one or more electric 

motors, using energy typically stored in rechargeable batteries. 
 
The general purpose of the electric car is to reduce illnesses from air pollution and to 
additionally reduce greenhouse gas emissions. In addition, electric cars are odorless and 
rather quiet. 
Recent electric cars offer revolutionary technology e.g. Tesla’s capability of autonomous 
driving (autopilot) or the by cameras replaced exterior mirrors in the Audi e-tron. 
There are currently three kinds of electric cars on the market, the first one being the fully 
electric variant, followed by the hybrid and the hydrogen fuel cell. 
 
2.2  Tesla [4]  
“Tesla’s mission is to accelerate the world’s transition to sustainable energy. Tesla was 
founded in 2003 by a group of engineers who wanted to prove that people didn’t need to 
compromise to drive electric” can be read on their website. It provides a great overview of 
Tesla’s plans and what their vision is. Tesla wants the people to stop relying on fossil fuels 
as soon as possible. 
Their approach to this achieving this goal, started by creating an entire sustainable energy 
ecosystem and providing it to homeowners and businesses. 
Tesla soon launched their very own fleet of electric cars, ranging from the Model S [5] (the 
world’s first electric sedan) to the Model 3 [6] (a low-priced, high volume electric vehicle) 
and to the Model X [7] (the safest and quickest SUV). 
The main difference between Tesla and other car manufacturers is that Tesla has its own 
facilities designed to significantly reduce battery cell costs, the Gigafactory 1 [8] and the 
Gigafactory 2 [9]. This not only supports Tesla’s automotive and energy products, but it 
brings cell production in-house and allows them to create thousands of jobs. 
Apart from Tesla’s ingenious team of engineers and scientist the marketing department 
and to be more precise Elon Musk (the CEO of Tesla) is doing a prodigious job at further 
increasing sales and accomplishing Tesla’s goal. For example, combining the names of the 
cars reveals a rather funny message: Model S, Model 3, Model X, Model Y [10] (not in 
production, yet) [11]. This kind of marketing allows Tesla to establish a rapport [12] with its 
customers, and especially young people are drawn to it. The way Elon Musk represents his 
two companies (Tesla and SpaceX) is unique and attracts lots of new people to them [13]. 
   



 

 
 
2.3 Privileges of owning an electric car  
Nowadays electric cars are a common sight on roads in Germany and other Countries, 
such as Norway and China. Experts are talking about an “electric car boom” in named 
countries.  
However, Germany isn’t as affected by the boom as these countries, the success of the 
electric car is missing. 
 A possible explanation for this occurrence could be the financial advantages in the 
countries stated above. Buying an electric car in Norway for example, is cheaper than 
buying a conventional gasoline- or diesel-powered car, which is a tremendous difference to 
Germany. A gasoline- or diesel-powered car is still more expensive than an electric car, and 
the ban of diesel-powered cars in cities like Stuttgart doesn’t seem to have an impact on 
increase in sales figures. 
The reason for this so-called “boom” leads back to the advantages an electric car owner 
has. Purchasing an electric vehicle in Norway is cheaper than conventional cars, because 
the expensive import-tax for electric cars is missing. This price difference results in electric 
cars being more appealing to purchase than regular cars. The missing of the import-tax 
and the evaluating price reduction might be one of the key aspects that prevent a “boom” 
in Germany 
Another key point is the growing network of charging stations. In contrast to Germany, the 
Norwegian government is responsible for the planning and expansion of charging stations 
all across the country. The fees of charging are cheaper than in Germany and every 
provider has similar prices. A huge difference to Germany, where very provider of a public 
charging station has different fees, own cards being used to charge, and the fees may 
differ for the same amount of kWh being used to charge your car. 
 

2.4 Climate 

In this segment I will present and illustrate the impact on the climate an electric car has 
compared to a car with a combustion engine. 
To do this I separated climate into manufacturing, driving and disposal. 
Starting off with manufacturing, constructing a car will release about 2-17 metric tons of 
CO2, producing an electric car will add 15-70% more emissions, mainly because of the 
battery. Apart from that both cars are built from normal materials like steel and aluminum. 
Let’s assume a gasoline car will produce 7 metric tons of CO2 an electric car will then 
produce about 8-10 metric tons of CO2 depending on the battery size. 
Now coming to the driving part. A gas-powered vehicle will produce CO2 for every gallon 
of gas it burns. Furthermore, extracting, refining and transporting the fuel produces even 
more pollution. Electricity can be much cleaner depending on how it’s made. For this exact 
reason Tesla provides their own Powerwall, Powerpack and Solar Roof which allows 
customers to manage renewable energy generation, storage, and consumption on their 
own. By the end of the average life cycle of a car the gasoline powered one will have 
produced about 57 metric tons of CO2 whereas the electric car will have produced only 28 
metric tons of CO2.  
The last part of this segment is about the disposal of both cars. Disassembling both cars 
adds about one metric ton of CO2 each. The battery can be recycled or reused. 
At the end of our experiment the gasoline car has produced 58 metric tons of CO2 
compared to the 29 metric tons of CO2 from the electric car. 
 
  



 

 

3. Conclusion 

Having considered the plans for the future and my personal view, based on my 
experiences, for this topic I have come to the conclusion that electric cars will be the 
future in matters of transportation, being economically friendly and technical 
advancements.  
I think the automobile industry will change drastically in the next 10-20 years, and I like to 
imagine possible scenarios for the future in terms of new cars and autonomous driving.  
In addition to that, I’m happy to see that the German government slowly expands its 
charging station network like Norway in the next years. I hope we will have a “boom” of 
electric cars like in Norway too, because for me, the electric car is underrated at the 
moment and should be given more attention.  
I think that reducing the price for an electric car would be a big step into the future, 
because a Tesla or an Audi cost around 80-100k, which I think is too expensive for an 
average citizen. 
All in all, doing research on this topic was very interesting, and I learnt lots of new things 
about electric cars. It also inspired me to purchase an electric vehicle in the future and I 
hope you will do the same in order to safe and protect the environment and nature of the 
planet earth.  
For me, this whole topic is way more than just electric cars. I think it is a way to inspire us 
to come up with new ideas and new technologies to have in life which could be more 
luxurious, and more importantly, they could protect our planet in the best way possible, 
without any deductions in our daily life. 
  
  



 

 

4. Appendix 

1- Mercedes-Benz production facility in Kassel 

 
2- Tesla's award-winning optimized Design 

 
  



 

3- Tesla's growing network of charging stations 

 
4- Tesla 

 
  



 

5- Tesla Model S 

 
6- Tesla Model 3 

 
  



 

7- Tesla Model X 

 
8- Gigafactory 1 near Reno, Nevada  

 
  



 

9- Gigafactory 2 in Buffalo, New York 

 
10- Tesla Model Y 

 
  



 

 

11- All cars combined 

 
 

12- Elon Musk establishing a rapport 

 

 
  



 

13- Elon Musk on a podcast 

 
Sources: 
http://www.pbs.org/now/shows/223/electric-car-timeline.html 
https://www.adac.de/rund-ums-fahrzeug/e-mobilitaet/kaufen/foerderung-elektroautos/ 
https://www.tesla.com/de_DE 

https://en.wikipedia.org/wiki/Electric_car 
https://www.renault.de/modellpalette/renault-modelluebersicht/zoe.html 

 



CONSTRUCTION 



1 

BASIC INFORMATION: 

▸ We chose to use Arduino software, 

as it is easy to use, yet has complex 

functions, that allow us to achieve the 

desired results. 

▸ We used 3D-printing technologies in 

order to be able to precisely tailor the 

various car parts to our liking. 

▸ In the construction group we focused 

on combining the different elements 

to a functioning car. 



2 

THE DIFFERENT 
PARTS 
▸ On one hand there is the technical 

stuff: Arduino, motor shield, light 

sensor, Bluetooth sensor, ampere 

and voltage sensor motor and solar 

cells. 

▸ On the other hand there is the 

framework of the car and the solar 

panel, which we printed, and then 

wheels. 

▸ Especially, here the communication 

between the several groups is very 

important. 



3 

THE AGILITY OF THE SOLAR PANEL- 
THE CARDAN JOINT: 

The solar panel had to be agile without becoming unstable. 

We choose a cardan joint and developed it from a first model, 

to a 3D-construction, which we then build in order to achieve 

the final result. 



5 

SUMMARY AND CONCLUSION 

▸ The goal: solar car, use sun energy efficiently, incorporate 

Arduino, bluetooth control via smartphone 

▸ The result: an agile solar panel, arduino sketch in 

combination, bluetooth control with self-made app 



Maximilian Kirste 



About Fusion 360 

• Since 1982 a 3D modelling  

   programm 

• Is designed by John Walker 

• Biggest CAD (Computer-aided  

   design) firm of the world 

• Spread from architecture over  

   machine parts to art 
 



Our part with Fusion 360 in the project 

• Turning arms for the steering 
   booster 
• Plate where everything is build on 
• Universal couplings  
• Holding for the solar plate 

 



Holding for 
solar plate 

 -    Struggle with          
dimensions (lenght and                    
width) 

 -Degree of voltmeters 
at the sides 

 -but anyways 
economical with plastic 

  
   



Turning arm for 
steering booster  

 

  - At first too short 

  - Less holes (less 
variety of power) 

  - Too much arms at 
first 



Central plate 

 - No working 
possibilities (no 
holes or savings) 

 - Instability of 
middle construct 



Universal 
couplings 

 - At first ball joints 
(turning of plate) 

 - Incorrect dimensions  

 - Immobility (wedging 
of arms) 

 - Bad do print 



“Natural gas pipelines“ 
presentation by Betül Caliskan 



Structure 

What is a pipeline? 

What is natural gas? 

The history of pipelines 

How does a pipeline work? 

Where are pipelines located (USA)? 

Are pipelines safe? 

Conclusion 



→travel long way for us to use them 



What is a pipeline? 



What is a pipeline? 

          

Line of pipes for conveying gases/liquids over 

long distance 

 



What is natural gas? 



What is natural gas? 

     consists largely 

     of methane &   

            other hydro 

     carbons 
       flammable 

formed deep 

beneath earth´s 

surface 



The history of pipelines 



The history of pipelines 

China: 

→ pipelines out of     

bamboo to transport 

gas & boil sea water 

with it 

     Amercia, Pennsylvania: 

→ Edwin L. Drake digs first        

well & creates pipeline      

out of steel 

  America, 

 Pennsylvania: 

 

→ first pipeline 

infrastructure 

 Britian: 

→ light houses & street    

lights with gas 

   America: 

→ Native Americans       

igniting seeping  

gases 



Titusville, Pennsylvania 

1920; first pipeline   

infrastructure 

1859; drilling site 



How does a pipeline work? 



How does a pipeline work? 

 
→ Three main natural gas pipeline types:  

 

 

    1. Gathering pipelines 

   → move natural gas from  

  well to mainline   

   transmission 

grid or              

processing plant 

2. Transmission pipelines 

→ transport natural gas to          

storage facilities or                   

distribution centers 

→ increase rate and  

              pressure of 

flow to                      

sustain movement of 

gas 

3. Distribution pipelines 

→ move gas closer to   

        cities, 

residential                  

areas, homes,                         

businesses or 

         

industrial areas 

 



How does a pipeline work? 



Where are pipelines located 

(USA)? 



Where are pipelines located? 

Exist almost everywhere 

throughout US 

Marked e.g. by signs 

→ to help people identify 

 pipelines and  

  

 consequently prevent          

accidents 



       Most natural gas pipelines running through Texas, Louisiana, Oklahoma, Kansas,              

Illinois, California 

       Least natural gas pipelines running through Vermont, New Hampshire 



Are pipelines safe? 



Are pipelines safe? 

Extremely safe way to transport energy 

Companies pay attention to our safety, health & security 

Identify & treat problems 

Safety record continuously 

improves 

Goal → zero accidents 



Conclusion 



Conclusion 

Our heroes supporting our everyday way of 

life 

Help us make use of natural energies 

Extremely safe way to transport energy 



Thank you for your attention! 



Erasmus – Project  

A presentation about our work 

Leonie Schmidt, Paul Mehler & Jana Blume  



• Which compostable 
materials exist? 

• How can we replace 
plastic?  

• Maybe we can find 
compostable material 
for the 3D-Printer  

Leonie Schmidt, Paul Mehler & Jana Blume  



• Experimenting with 
bought (compostable) 
foils 

• Different mixtures 
(water, earth, earth 
with earthworms) 

• Observing the foils and 
refill the water  

Leonie Schmidt, Paul Mehler & Jana Blume  



• Observing the foils 
under the microscope  

• Not composted (after 
around two months)  

• Most of them got 
porous 

• Foils got thinner and 
more breakable 

Leonie Schmidt, Paul Mehler & Jana Blume  



• Recycling of plastic cups  

• Dissolve plastic cups in 
a chemical  

• Put the mixture onto  
lids of a jar 

• Let it dry for one to two 
days  

Leonie Schmidt, Paul Mehler & Jana Blume  



• Dried mixture  

• Try to remove the 
plastic from the lids  

• Some were easy to 
remove 

• Some broke apart 

• Thickness is important  

Leonie Schmidt, Paul Mehler & Jana Blume  



• Creating edible foil  

• Glycerol, starch, water 
and food colour 

• Apply the mixture on a 
glass plate  

• Put another glass plate 
on it (…not a good 
idea…)  

Leonie Schmidt, Paul Mehler & Jana Blume  



• Mixture didn’t dry 
under the glass 

• Second try with less 
mixture and without a 
second plate  

• Mixture dried and we 
could remove it 
carefully  

Leonie Schmidt, Paul Mehler & Jana Blume  



• New experiment with 
all foils  

• Sand with water, acid, 
solution  

• Observing over a longer 
period of time  

Leonie Schmidt, Paul Mehler & Jana Blume  


