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SCIENTIFIC BACKGROUND

This book aims at sharing the basic concepts of Life Cycle Assessment (LCA)  
with the youth and stimulating reflection on the environmental impact of 
products. The environmental impacts of Potato Tata presented are based on a 
study on the environmental impacts of European citizens' consumption, carried 
out by the European Commission's Research Center. The environmental impacts 
are assessed with life cycle assessment.  

LIFE CYCLE ASSESSMENT (LCA) 

For its holistic and multidimensional approach, life cycle assessment allows to 
assess the environmental problems caused by the products over their life cycle, 
from the extraction of raw materials used for its production until its disposal.  
To know more about life cycle assessment, see the section Notes in page 38.
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Hello, join Bia in discovering the story potato 
Tata has to tell. You will learn very interesting 

things that can help save our planet.

4 5

ACKNOWLEDGMENTS

We deeply thank those who helped with the realization of this project. Among them, Sara Colucas, 
Felicidade Mestre, Silvia Machado, Sofia Moura, Heitor Ferreira, Maria Dias, and Carla Rodrigues who 
contributed to the content development and Valeria De Laurentiis for the text revision.

Stephanie Chaudron and Gillian O´Neill for their advice on the pedagogical and communication aspects 
of the editorial project.

CONTRIBUTION

Carla Caldeira 
Conceptualization and authorship

Giuliana Gusmini  
Characters and illustration 

Cristina França 
Illustration and graphic design 

Massimiliano Gusmini  
Graphic project and supervision

Serenella Sala 
Editor  



6 7

BIA IS A 10-year-old GIRL, who was born and grew up in Lisbon. 
BIA IS VERY CURIOUS. SHE LOVES ANIMALS, DANCING, PLAYING WITH HER 
COUSIN INÊS, AND LEARNING NEW THINGS. SHE HAS A LOVELY KITTEN 
CALLED LUZINHA.  

ONE MORNING, BIA WAKES UP, SEES it’s a sunny day AND DECIDES 
TO GO FOR A WALK IN THE PARK NEAR HER HOUSE...
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ON HER WAY THERE, BIA MEETS A POTATO THAT LOOKs VERY TIRED...

Pff... 

?... 
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Oh dear potato, 
you look so tired! 
What is your name?

And what is it that 
you are carrying in 
that handcart that 
seems so heavy?

POTATO TATA IS A VERY TASTY crisp THAT WAS GROWN IN ELVAS. 
SHE IS FRIENDLY AND KNOWS A LOT OF INTERESTING THINGS TO TELL BIA. 
SHE HAS A FRIEND CALLED PACKet.

* Notes - PAge 3810 11

UFF... yes 
I am...

I am carrying my 
environmental 
impacts  on this 
handcart.

* 

Your what??

My environmental 
impacts! 

Let me explain:  
“Environmental Impact” is the name 
grownups use to talk about the changes 
in the environment caused by humans. 
Many of the activities done by humans are 
putting  our planet in real danger.  

i am potato 
TATa!
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POTATO TATA GIVES EXAMPLES OF ENVIRONMENTAL IMPACTS.
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Human 
activities

Climate change

Lack of water

Death of animals 
and plants

Excessive use 
and pollution 
of water

Habitat
destruction 

Environmental 
impacts

My handcartAir 
emissions
Like CO2 
(Carbon dioxide)
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BIA WAS A BIT CONFUSED WITH WHAT POTATO TATA WAS TELLING HER...
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* 

* Notes - Page 39

Ui, I am so 
confused! 

Life Cycle?? 
What is that?? 
And what does 
it mean that the 
environmental 
impacts take 
place along the 
life cycle?

* 

The environmental 
impacts take place 
during the whole 
production of a 
product, something 
grownups call its 
life cycle.  
As I am a product, 
I am carrying in this 
handcart the 
environmental impacts 
that happen along my 
life cycle.

Relax, don´t worry. I will explain everything. 
I just need to sit because I am really tireD... 
Here is how it goes: the life cycle of a product 
is the list of all the things that need to happen 
for a product to be bought and consumed and its 
packet to be treated after it has been thrown 
away.
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...and ends 
when my packet 
is disposed of.

16 17

Distribution and Retail

consumption

Disposal

Cultivation

Production

For example, my life 
cycle begins when I am 
planted in a fIeld. 
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If the farmer uses too much water 
from a river to irrigate the FIeld 
where I am growing, there will 
be no water left for the FIsh to 
live in and they will die. This is an 
environmental impact.

WATER Pesticides FertiliSers

CULTIVATION

For this reason, I have already some environmental impacts 
in the fIrst stage of my life cycle – the cultivation.

ENVIRONMENTAL 
IMPACT OF 
CULTIVATION

To make me grow, the farmer waters me, gives me 
nutrients through fertilisers and uses pesticides 
to protect me from diseases.  
But fertilisers and pesticides pollute the soil and 
the air, causing changes in the environment, which 
are environmental impacts.
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When I am grown, the farmer harvests me 
and takes me to the factory where I will 
become a crispy crisp!
Sadly, this means that I need to travel 
a long way.…

For this reason, 
when the journey 
ends, my environmental 
impacts will be higher...

For this long journey, fossil fuels, like 
gasoline or diesel, will be burned to power 
the truck which will release gases, dust and 
particles that pollute the air and cause 
changes in the environment, which 
are environmental impacts!

20 21

Warehouse

Cultivation

at uncle´s 
John farm

Collection point
in Spain

Stopover 
in France

FACTORY
in Germany

in Portugal 

Supermarket 

In Brussels
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At this stage I becOme 
a crispy crisp!  And it’s also 
at this stage that I meet my 
friend – the packet!

Very 
interesting 
Tata! And the 
next stage, 
what is that?

Once I arrive to the 
factory I step in the 
second stage of my life 
cycle – production!

PRODUCTION To run the factory you need water, energy and materials. While running, 
the factory will emit gases and other substances that pollute the air, 
the water, and the soil, causing changes in the environment. And like this, 
the environmental impacts of potato Tata keep increasing...

ENVIRONMENTAL 
IMPACTS OF 
CULTIVATION 
+ PRODUCTION
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And we already know 
that this causes the 
emission of gases and 
other substances...

...that cause 
changes in the 
environment, 
which are 
environmental 
impacts!

Then we go to the 
supermarket! Also There 
water, energy and 
materials are used. 

The supermarket

the supermarket also needs water, energy and materials to run, and this 
means that it will release gases and other substances that will pollute 
the air, the water, and the soil, causing changes in the environment.

ENVIRONMENTAL 
IMPACTS OF 
CULTIVATION
+ PRODUCTION
+ SUPERMARKET
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Excellent , 
right answer!

Well, we should 
throw the packet 
in the recycling bin, 
so that it can be 
recycled and not 
end up unsorted.

CONSUMPTION After eating the crisps we will need water to wash our hands. 
And it´s important to choose the right destination for the packet: 
recycling!

After eating the delicious 
crisp, you have to throw 
away the packet, right? 
Where shall we throw it?
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DISPOSAL

28 29

And we arrive at the last 
stage of my life cycle: 
the fInal disposal , where 
leftovers are managed.
Recycling is the best 
destination for the 
packet. 

BUT ENERGY AND WATER WILL ALSO BE USED TO RECYCLE THE EMPTY 
PACKET, AND THE recycling process will release substances that 
cause environmental impacts.

ENVIRONMENTAL 
IMPACTS OF 
CULTIVATION
+ PRODUCTION
+ SUPERMARKET 
+ DISPOSAL
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And that´s it! 
This is how during my 
life cycle I have caused 
several environmental 
impacts.

30 31
Cultivation

Production

consumption

Distribution and retail

Disposal



32 3332 33

Yes, that’s true. And for this 
reason, each product has its own 
environmental impact. Depending on 
what happens during its life cycle, 
products can have higher or lower 
environmental impacts.

For example, if I had been 
cultivated closer to the factory, 
I would have had lower 
environmental impacts from 
transportation because by 
travelling a shorter  distance 
the truck would release less 
pollutants into the air.

This makes me think...
each product has a 
different life cycle, 
right?

Oh tata, what a story! 
Now I understand why you 
are so tired, carrying those 
environmental impacts since 
you were little.

Ah! So, if the farmer had used less 
pesticides and fertilisers or the packet 
had been made with less materials, you 
would also have lower environmental 
impacts to carry in your handcart?

Exactly, That’s 
correct! You are 
so smart Bia! 
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the end
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I got it! 
All products have environmental 
impacts   but what matters is that 
we choose those that have lower 
impacts. 
In this way we will help to 
protect nature and our health!

* 

* NotEs - PAgE 41
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If you choose products with fewer environmental impacts, 
you will reduce your environmental footprint and help 
to protect nature and our health.

Do you want to know more and calculate your environmental 
impacts? 
On this site you can And a questionnaire that you can fill in 
with the help of your teachers or your family to And And out 
how many impacts are due to the products you consume!

10 tips to reduce
your environmental 
footprint

Calculate here
your environmental
footprint:

https://knowsdgs.jrc.
ec.europa.eu/cfc

What can you do?

1. Buy products that are produced close to where you live to reduce impacts due to transport.
2. Select seasonal products, avoiding energy and resource consumption.
3. Consume more cereals, vegetables, and fruit. These products typically have lower impact than, 
     for example, meat.
4. Consume bulk products to reduce the impacts associated with the production and the packet recycling. 
5. Consume products that last a long time and avoid superfluous purchases. That way you won't have 
     to buy new products that you don't need.
6. Don't waste food.
7. Use less water.
8. Use reusable shopping bags.
9. Choose environmentally friendly products.
10. Walk or cycle and use public transportation.
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*NotEs

Are the changes in the environment caused by human activities. 
These changes can be positive or negative and cause positive or negative 
environmental impacts. Unfortunately, the majority of the environmental 
impacts caused by human activities are negative.

Positive impacts  
Are caused by positive changes in the environment like for example the 
recovery of degraded land or the creation of protected areas. These 
changes improve the quality of life for humans and other beings.

Negative impacts  
Are caused by negative changes in the environment like for example pollution or 
habitat destruction. These changes can have very serious consequences such as 
climate change, loss of biodiversity and soil fertility. A stable climate, biodiversity and 
fertile soil are essential for our survival. 

Human activities 
Are practices that can cause changes in the environment (positive or negative) like 
for example: construction of roads or airports, industrial activities, tourism, hunting 
and fishing, deforestation.

Are all the stages of the production of a product from the extraction of raw 
materials up to its disposal.

Life Cycle Assessment (LCA)
Is a methodology that assesses the environmental impacts of products, 
analyzing the effects on the environment of the activities that occur along 
the life cycle of a product.
To quantify the environmental impacts using LCA 4 steps should 
be followed:

Step 1 - Define the goal of the study and the boundaries of the system 
that will be analyzed (that is the list of activities considered). For 
example, in the case of Potato Tata the goal is to study the environmental 
impacts caused along its life cycle and the activities considered are: 
cultivation (the use of fertilisers, pesticides, agricultural machinery,…), the 

transportation to the factory, the processes happening in the factory (peeling and 
slicing the potatoes, frying, packaging), the packaging production, transportation to 
the supermarket, storage, waste collection and recycling. 

Step 2 - Collect data for each of the different activities. For example, in the 
cultivation stage we will collect information about the quantity of pesticides, 
fertilisers and water used, the diesel used and the emissions released by the 
machinery. 

Step 3 - Calculate the environmental impacts using the information collected and 
scientific models. There are different scientific models for each environmental 
impact category. For example, to know the impact ´Climate Change´ there is a 
scientific model that quantifies how much all greenhouse gases impact climate 
change. With LCA we can quantify several environmental impact categories such 
as climate change, water scarcity, land use or biodiversity loss.

PAGE
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PAGE.
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Environmental Impacts Product Life Cycle 
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Step 4 – Analyze the results and see which are the highest impacts and 
in which stage of the life cycle they occur. For example, we can see that 
the category climate change is very high in the production because the 
factory uses energy from fossil origin. So, if we want to reduce the impact 
on climate change we can use renewable energy in the factory. 

Recycling is the process of transforming used materials (or waste) into materials 
or products of potential utility. Each type of recyclable material requires a specific 
treatment, but in general the recycling process includes the following steps: 
separation, compaction, decontamination and cleaning, and chemical-physical 
transformation. The main types of materials that can be recycled are paper, 
plastics, cardboard, glass, metals, fabrics and electronic components.

Although recycling is a good way to give a new life to used materials and brings 
many advantages, you should pay attention to some aspects:

1. Not all materials can be recycled. For example, many plastics, as they are a 
mixture of plastics, cannot be recycled.

2. To be recycled, materials must be cleaned and decontaminated.

Recycling

3. The recycling process can have high environmental impacts. 

4. When a country does cannot have the capacity to recycle materials, 
it sends its waste to another country that may not have the capacity 
to recycle it and ends up disposing it in the environment.

It is essential to recycle as it helps to preserve the environment and 
reduces the amount of waste we produce. But, to really solve the waste 
problem and its environmental impacts, we must reuse materials and, 
above all, reduce our consumption!

A product's environmental impacts occur throughout its life cycle and can 
be referred to as a product environmental footprint. Each product has its 
own environmental footprint as, depending on the life cycle of each product, 
its associated impacts are different. To protect the environment, we must 
choose those products that have less environmental impacts, that is, a smaller 
environmental footprint.

PAGE
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Product Environmental Footprint 
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Find these elements in the 
book and write their 
description in the white box.
Mark with a cross the 
environmental impacts.

1.
2.

3.
4.

5.

6. 7. 9.

8.

10.

Let´s
play?

MEMORY GAME

42 43
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Help tata to FInd 
out the correct 
FInal destination 
for the packet!

Discover 
the hidden 
words!

CROSSWORDSLabyrinth

44

45

1.

2.

3.

4.5.6.

7.

8.

1. changes in the environment caused by human activities

2. One of the negative environmental impacts caused by human activities

3. the food we are talking about in the book

4. the process of transforming used materials (or waste) 
    into potentially useful materials or products

5. who teaches the girl about the life cycle and environmental 
   impacts of products

6. changes in the earth's atmosphere, soil, and 
    water that have an impact on the environment 
    and/or on human health

7. all the stages of the production of a product from 
    the extraction of raw materials up to its disposal

8. name of the girl in this story
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Connect the dots

1.
2.
3.
4.

5. .6

7

8 9
10 11 12

13
14

15

16

17

18

19

23

24

.
. .

. . .
. . .

.
.
.
.

..
.

26.
27.

28.
29.

30.31.
32.

33.
20

21

22.
.

.25
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Discover what 
is behind the 
dots...

and then 
you can 
colour it!

Solutions:

MEMORY GAME: 1. Excessive use and pollution of water; 2. Climate change; 3. packet; 
4. Lack of water; 5. recycling BIN;  6. bIa and luzinha; 7. Habitat destruction 8. cultivation; 
9. Death of animals and plants; 10. Air emissions.

crosswords: 1. Environmental Impacts; 2.Climate Change; 3.Potato; 
4.Recycling; 5.Tata; 6.Pollution; 7.Life Cycle; 8.BIa.
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