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Finns are the people with the highest consumption of coffee in the world, 
at 12 kilo per person per year. Even as a foreigner, my coffee consumption 
increased around 4 times since I moved to Helsinki. 

The cheap price of coffee is one of the factors of increasing consumption. 
Finns pay a bit less than 80 euro a year or 5.75 cents for the coffee they 
drink at home.

While not scientifically proven, I can suspect coffee consumption of 
University students is quite high as well. In student cafeteria, a price of 
normal coffee varies from 0.90 cents to 1.5 euros (slightly more expensive 
in Robert’s coffee).

However, the side effect of the massive increase of coffee consumption 
around the world is 4 billion paper cups that are left in a landfill. Many 
alternatives are available including reusable mugs and vacuum flasks. 
While lasting longer, production of ceramic cups or steel mugs are very 
energy and resource intensive.

Through this study, I want to compare the production of various coffee 
drinking cups that can be used on campus. To make the comparison, 
I assumed the amount of 500 paper cups against one ceramic cup and 
one Thermos vacuum flask.
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Paper cups used at Aalto University 
campuses are produced by 
Huhtamaki, a global food packaging 
specialist, headquartered in Espoo, 
Finland. Its primary outputs include 
paper and plastic disposable 
tableware, such as cups, plates 
and containers. For hot beverages, 
the company offers double-
wall (Impresso and Air smooth), 
single-wall (heavy-board and Heat 
Barrier), classic handle cups, and 
Bioware compostable single-wall 
hot cups, as well as hot sip lids.

According to Töölö campus 
cafeteria staff, 130-150 paper cups 
are used every day, which results in 

Huhtamaki Paper Cup

0,002

Product name

Product life (years)

Summary:

Eco Audit Report

Country of use Finland

Phase Energy
(MJ)

Energy
(%)

CO2 footprint
(kg)

CO2 footprint
(%)

Material 458 93,0 12,8 83,4
Manufacture 29,3 6,0 2,2 14,3
Transport 0,642 0,1 0,0456 0,3
Use 0 0,0 0 0,0
Disposal 4,51 0,9 0,316 2,0
Total (for first life) 492 100 15,4 100
End of life potential -176 0,12

Energy details CO2 footprint details

See notes on precision and data sources.
NOTE: Differences of less than 20% are not usually significant.
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over 30,000 cups per year in this 
student cafeteria only. The cups 
offered are single wall hot cups - 
either heavy board or Heat barrier.

As Huhtamaki has a production 
facility in Hämeenlinna, it is 
assumed that the product will be 
delivered directly by truck.

It is also assumed that paper cups 
have no recycled content but can 
be recycled afterwards (paper). 
However, it is difficult to separate 
paper from polyethene cover in 
disposable cups, reducing chances 
of recycling.

Energy (MJ/year)

Equivalent annual environmental burden (averaged over 0,002 year product life): 2,46e+05

SummaryEnergy Analysis

Eco Audit Report

Material:

Component Material
Recycled
content*

(%)

Part
mass
(kg)

Qty. Total mass
(kg)

Energy
(MJ) %

Paper Paper and cardboard Virgin (0%) 0,012 500 6 3,1e+02 67,4

Polyethylene Polyethylene (PE) Virgin (0%) 0,0001 500 0,05 4 0,9

Cup Lid Polystyrene (PS) Virgin (0%) 0,003 500 1,5 1,5e+02 31,8

Total 1500 7,6 4,6e+02 100

Detailed breakdown of individual life phases

Summary

*Typical: Includes 'recycle fraction in current supply'

Manufacture: Summary

Component Process Amount processed Energy
(MJ) %

Polyethylene Polymer molding 0,05 kg 1,1 3,7

Cup Lid Polymer molding 1,5 kg 28 96,3

Total 29 100

Report generated by 
CES Selector 2016 (C) Granta Design Ltd. 19. tammikuuta 2017
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Materials (paper cup with lid):

Eco-audit (Energy and CO2):

Huhtamaki paper cups
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Energy (MJ/year)

Equivalent annual environmental burden (averaged over 1 year product life): 48,1

SummaryEnergy Analysis

Eco Audit Report

Material:

Component Material
Recycled
content*

(%)

Part
mass
(kg)

Qty. Total mass
(kg)

Energy
(MJ) %

Ceramic Glass ceramic Virgin (0%) 0,24 1 0,24 9,5 100,0

Total 1 0,24 9,5 100

Detailed breakdown of individual life phases

Summary

*Typical: Includes 'recycle fraction in current supply'

Manufacture: Summary

Component Process Amount processed Energy
(MJ) %

Ceramic Glass molding 0,24 kg 3,2 100,0

Total 3,2 100

Report generated by 
CES Selector 2016 (C) Granta Design Ltd. 19. tammikuuta 2017
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Materials (paper cup with lid):

Eco-audit (Energy and CO2):

IKEA ceramic mug is often offered 
in cafeterias as an alternative 
for paper cups. Sustainability of 
ceramic mugs is quite doubtful as a 
production process requires much 
more energy. There are different 
studies, according to which ceramic 
mugs need to be used 100 to 1000 
times to be more energy-efficient 
than polystyrene cups. Beside 
actual production, mugs need 
water to be washed (and washing 
detergent could be harmful to 
environment). In large kitchens with 
water/ energy-efficient equipment, 
washing process should be more 
efficient than hand washing at 
home.

Those are complicated factors that were not noted during this simplified 
audit.  Nevertheless, I tried to calculate transportation distance, assuming 
IKEA cups are produced in China and transported by water from Shanghai 
to Gothenburg. From there, mugs can travel by truck to IKEA distribution 
warehouses (for Nordic countries) in Jönköping, and eventually reach 
Helsinki.

Ceramic IKEA mug

1

Product name

Product life (years)

Summary:

Eco Audit Report

Country of use Finland

Phase Energy
(MJ)

Energy
(%)

CO2 footprint
(kg)

CO2 footprint
(%)

Material 9,47 19,7 0,555 21,2
Manufacture 3,2 6,6 0,256 9,7
Transport 0,901 1,9 0,064 2,4
Use 34,5 71,6 1,74 66,3
Disposal 0,12 0,2 0,0084 0,3
Total (for first life) 48,1 100 2,62 100
End of life potential -0,024 -0,00168

Energy details CO2 footprint details

See notes on precision and data sources.
NOTE: Differences of less than 20% are not usually significant.
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IKEA 

ceramic mug
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Vacuum flasks require even more 
energy and valuable material 
(stainless steel) to be produced. 
However, in comparison with 
paper cups or ceramic mugs, flasks 
have the longest potential life-
span. For example, Thermos offers 
5 years limited warranty, while 
competitors like Stanley promise 
lifetime warranty. However, similar 
to mugs flasks require washing 
and can be more uncomfortable to 
carry around.

Based on the internet search, I assumed that flasks are produced in China 
and transported to Helsinki by water. However, no detailed information 
was provided by Thermos customer support. The materials and weight 
are based on 0.7 litres Thermos bottle for camping.

Materials (paper cup with lid):

Eco-audit (Energy and CO2):

Vacuum Flask (Thermos)

1

Product name

Product life (years)

Summary:

Eco Audit Report

Country of use Finland

Phase Energy
(MJ)

Energy
(%)

CO2 footprint
(kg)

CO2 footprint
(%)

Material 39,9 50,3 2,31 51,1
Manufacture 6,01 7,6 0,456 10,1
Transport 1,61 2,0 0,114 2,5
Use 31,6 39,7 1,61 35,7
Disposal 0,328 0,4 0,0229 0,5
Total (for first life) 79,4 100 4,51 100
End of life potential -29,4 -1,58

Energy details CO2 footprint details

See notes on precision and data sources.
NOTE: Differences of less than 20% are not usually significant.

19. tammikuuta 2017
Vacuum Flask.prd Page  1 / 7

Vacuum Flask (Thermos)

1

Product name

Product life (years)

Summary:

Eco Audit Report

Country of use Finland

Phase Energy
(MJ)

Energy
(%)

CO2 footprint
(kg)

CO2 footprint
(%)

Material 39,9 50,3 2,31 51,1
Manufacture 6,01 7,6 0,456 10,1
Transport 1,61 2,0 0,114 2,5
Use 31,6 39,7 1,61 35,7
Disposal 0,328 0,4 0,0229 0,5
Total (for first life) 79,4 100 4,51 100
End of life potential -29,4 -1,58

Energy details CO2 footprint details

See notes on precision and data sources.
NOTE: Differences of less than 20% are not usually significant.
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Energy (MJ/year)

Equivalent annual environmental burden (averaged over 1 year product life): 79,4

SummaryEnergy Analysis

Eco Audit Report

Material:

Component Material
Recycled
content*

(%)

Part
mass
(kg)

Qty. Total mass
(kg)

Energy
(MJ) %

Stopper Polyester Virgin (0%) 0,038 1 0,038 2,7 6,8

Cup Stainless steel Virgin (0%) 0,081 1 0,081 6,8 17,1

Bottle Stainless steel Virgin (0%) 0,36 1 0,36 30 76,1

Total 3 0,48 40 100

Detailed breakdown of individual life phases

Summary

*Typical: Includes 'recycle fraction in current supply'

Manufacture: Summary

Component Process Amount processed Energy
(MJ) %

Stopper Polymer molding 0,038 kg 1 16,8

Cup Casting 0,081 kg 0,92 15,3

Bottle Casting 0,36 kg 4,1 67,9

Total 6 100

Report generated by 
CES Selector 2016 (C) Granta Design Ltd. 19. tammikuuta 2017
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Thermos flask



MUO-E8017 Eco-auditing | Nurgul Nsanbayeva 600772 | 5

Eco Audit: Summary Chart

(C) Granta Design Ltd

% Change-100 +100
Ceramic IKEA mug 0 %
Huhtamaki Paper Cup +922 %
Vacuum Flask (Thermos) +65 %
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Eco Audit: Summary Chart

(C) Granta Design Ltd

% Change-100 +100
Ceramic IKEA mug 0 %
Huhtamaki Paper Cup +487 %
Vacuum Flask (Thermos) +72 %
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Conclusion References
84% of Finnish population (4.4 million people) qualify as potential coffee 
consumers. As I couldn’t find exact statistics, based on simple math and 
assumption that 80% of those 4.4million people use 1 paper cup per 
day, Finland could be using around 1.3 billion paper cups per year. 
Customers in UK and Germany use around 2.5 billion cups per year. 

Based on the Energy and CO2 footprint auditing, it seems that Huhtamaki 
paper cups are the least desirable choice. However, it is worth noting 
that items involved in auditing have quite different weights due to the 
difference in quantity.
 500 paper cups ~ around 6kg (with lids)
 1 ceramic mug - 240g
 1 Thermos flask - 480g

As earlier stated, the assumption was made that a mug or a flask can 
be used around 500 times. Changes in transportation methods/ routes 
don’t have enough impact to improve efficiency. Therefore, the efficiency 
could fluctuate dramatically if:

1) paper cups will be used more than 1 time;
2) a mug or a flask will be disposed of or not used within less period;
3) production process and materials increase/ decrease in efficiency. For 
example, biodegradable PLA cups can replace plastic cups.

Polylactic acid (PLA), a plastic substitute made from fermented plant 
starch (usually corn) is considered as an alternative to plastic cups. 
However, there are many drawbacks: PLA biodegrade very slowly and 
should be kept separate and recycled from regular plastic in a different 
composting facility.

It is quite disputable to call a mug or a flask to be more eco-friendly than 
disposable cups. Ultimately, consumer behaviour is an important factor. 
Therefore, to target the problem of increasing disposable cup waste it is 
crucial to both improve eco-efficiency of alternatives and promote more 
meaningful and sustainable coffee drinking habits.

“Refiller-Friendly Uni Basel”, University of Basel, February, 2013: http://www.refiller.ch/
unibasel/: https://www.tcd.ie/GreenPages/documents/refiller_cup_comparison.pdf

“Reusable vs Disposable Cup”, University of Victoria, Canada,1994: http://
sustainability.tufts.edu/wp-content/uploads/Comparativelifecyclecosts.pdf

”How green is my bottle?” by D. Goleman and G. Norris, New York Times, 2009: 
http://www.nytimes.com/interactive/2009/04/19/opinion/20090419bottle.html?_r=0

“Sad demise of the paper coffee cup” by R. Raghavan and M. Notaras, 2009: https://
ourworld.unu.edu/en/storm-in-a-paper-cup

“Green worker: Are ceramic cups really more ethical than disposables?” by A. 
Finn, 2008: https://www.theguardian.com/money/2008/mar/03/ethicalliving.
carbonfootprints

“The Environmental Impact of Corn-Based Plastics”, EarthTalk by Scientific American: 
https://www.scientificamerican.com/article/environmental-impact-of-corn-based-
plastics/

Coffee consumption in Finland:
http://nordiccoffeeculture.com/maxed-out-a-closer-look-at-coffee-consumption-in-
finland/
https://yle.fi/uutiset/osasto/news/finns_and_their_beloved_coffee__they_couldnt_
drink_more_if_they_tried/7510668

Huhtamaki paper cups: http://www.huhtamaki.com/web/foodservice/product-
categories

IKEA ceramic mug: http://www.ikea.com/us/en/catalog/products/60143992/

Thermos flask: https://hikinginfinland.com/2012/11/thermos-bottle.html


