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WHAT BRINGS US HERE ?





WHAT IS THE ENVIRONMENTAL 
FOOTPRINT?



The environmental footprint of a 
product refers to the total impact 

that the product has on the 
environment throughout its entire 

life cycle, from the extraction of raw 
materials, through manufacturing 

and use, to its final disposal or 
recycling

Environmental 
footprint?



It includes both:

- resource consumption
(like energy, water, and raw materials)

 - emissions
(greenhouse gases, pollutants, and waste) 

that occur as a result of the 
ǇǊƻŘǳŎǘΩǎ existence & use.

Environmental 
footprint?



DOES EACH PERSON HAVE A SPECIFIC 

ENVIRONMENTAL FOOTPRINT?



Individual footprint?

Every person, just by existing has na 
individual footprint:

- biological outputs
(breathing, transpiring, body efluentes, etc.)

 - use of products and services
(travelling, eating, dressing, etc.) 



HOW TO REDUCE 

EACH t9w{hbΩ{ SPECIFIC 

ENVIRONMENTAL FOOTPRINT?



Reducing
Individual footprint?

Make better (sustainable) choices:

- biological outputs ?
(breathing, transpiring, body efluentes, ?)

 - use of products and services !
(travelling, eating, dressing, etc.) 



Quantifying
Individual footprint?

Environmental footprinting helps quantify how 
much άnatureέ ŀ product uses or affects, 

providing measurable data on aspects like:

Carbon footprint
ό/hі and other greenhouse gas emissions),

Water footprint
(freshwater use and pollution),

Material footprint
(raw material extraction and depletion),

Ecological footprint
(land use, biodiversity impact, etc.).



Product footprint?

This concept is used to evaluate and 
improve the 

sustainability performance

of products, enabling more 
informed choices by designers, 

manufacturers, policymakers, and 
consumers.

It is often measured using tools like 

Life Cycle Assessment (LCA).



WHAT IS PRODUCT?



What is a product?

A product is a tangible or intangible 
outcome that is created to satisfy a 

need 
or fulfill a purpose 

for a user, consumer, or client.



What is a product?

In manufacturing and engineering,

a product 

refers to a physical item 
that results from a process of 

design, production, and distribution.
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From an industrial and 
environmental perspective, a 

product is:

Any good or item that is 
intentionally produced, using raw 

materials and energy;
Intended to have a specific

 function or utility
(e.g., a bottle, a pencil, a car, a phone);

Designed to be used, maintained, 
and eventually disposed of 

or recycled.



HOW TO QUANTIFY/ASSES THE 
ENVIRONMENTAL FOOTPRINT 

OF A PRODUCT?



Through LCA !

Life Cycle Assessment (LCA) 
is a systematic method used to 

evaluate the environmental impacts 
associated with all stages of a 

product's life



stages of a 
product's life ?

Yes, from the extraction of raw 
materials (cradle), through 

manufacturing and use, to disposal 
or recycling (grave).

This one of the most robust and 
internationally recognized tools for 
assessing a ǇǊƻŘǳŎǘΩǎ environmental 

footprint.



In life cycle thinking, 
a product is not seen just as an 

object, but as a
 

system of interactions and impacts

including its creation, transport, 
usage, and end-of-life management. 

Understanding a product in this 
broader sense is essential for 
evaluating its environmental 

footprint and for guiding more 
sustainable production and 

consumption.



Product footprint?

This concept is used to evaluate and 
improve the 

sustainability performance

of products, enabling more 
informed choices by designers, 

manufacturers, policymakers, and 
consumers.

It is often measured using tools like 

Life Cycle Assessment (LCA).



WHICH PRODUCTS HAVE A  
LOWER FOOTPRINT ?



A B



A B



A B



A B



HOW TO LOWER FOOTPRINT 
OF A PRODUCT ?

















HOW TO MEASURE 
THE FOOTPRINT 
OF A PRODUCT ?



De modo particular, discutem-se a 
abordagem multicritério  AVC numa 

perspetiva ӑcradle-to-gateӒos 
impactes das embalagens de plástico, 

assim como dos alimentos  e 
processos de confeção 

deste produto numa empresa 
industrial nacional . 

OBJETIVOS
ESPECÍFICOS



LCA FOR EXPERTS
by SPHERA. 

MATERIAIS
E MÉTODOS



LIFE CYCLE DIAGRAM
(systemborders)



FUNCTIONAL
UNIT

(1 kg of Stone Soup)

METHODOLOGY

(EnvironmentalFootprint)



INVENTARY (LCI)
(productaquisition)

CommentMeasure UnitPhysical AmountConsumableInput Flow

1 kg represents a package of soup1 kg1Reference Flow

Main Materials 

Per packagekg0.612Swine meat

Per Packagekg0.192Potatoes

Per Packagekg0.107ñSoy Beanò

Per Packagekg0.002Sea Salt

Per Packagem30.032Olive Oil

Processes and Transport

The reported value corresponds to the 

electricity required in this phase
kWh0.10ElectricityFreezer

The reported value corresponds to the 

electricity required in this phase
kWh0.75ElectricityIndustrial Fridge

Amount of transport of main materials 

based on ñlight goods Vehicleò

(Total distance=607.4 km)

Kg*km607.4FuelTransports



INVENTARY (LCI)
(food preparation)

CommentMeasure UnitPhysical AmountConsumableInput Flow

1 kg represents a package of soup1 kg1Reference Flow

Main Process

Per packagedm30.0149LpgSwine meat (boil)

Per packagedm30.0193LpgñSoy Beanò (boil)

Per packagedm33Tap waterWater

The reported value corresponds to the 

electric energy required in this phase
kWh0.1875ElectricityPeel Potatoes 

The reported value corresponds to the 

electric energy required in this phase
kWh5.625ElectricityExtraction system

Waste treatment

Per package and the potato peelings 

are put in the organic waste
kg0.064Potato peelings

Per package and the bones are put in 

the organic waste
kg0.059Bones

Per package and released in basic 

sanitation
dm32.42Wastewater

Per package and released in the 

atmosphere 
dm3xCo and Co2 



INVENTARY (LCI)
(soupproduction)

Input Flow Consumable Physical Amount Measure Unit Comment 

Reference Flow  1 1 kg 1 kg represents a package of soup 

Main Process     

Swine meat (stew) Lpg 0.00321 dm3 Per package 

ñSoy Beanò (boil) Lpg 0.0064 dm3 

Per package (the tap water was already 

measure on the table 2 (Input data for 
preparation of ingredients)) 

Making of the soup Lpg 0.0096 dm3 Per package 

Extraction system Electricity 3.375 kWh 
The reported value corresponds to the 
electric energy required in this phase 

     
Waste treatment     

Co and Co2   ? dm3 Released in the atmosphere per package  

 



INVENTARY (LCI)
(packaging)

CommentMeasure UnitPhysical AmountConsumableInput Flow

1 kg represents a package of soup1 kg1Reference Flow

Main Process

Per packagedm30.086Tap WaterWater

Per packagekWh0.00142ElectricityWashing Packages

Per packagekWh0.16ElectricityThermo-seal

Per packagekWh0.086ElectricityRefrigeration

The reported value corresponds to the 

electric energy required in this phase
kWh0.188ElectricityCold Storage Cabinet

The reported value corresponds to the 

electric energy required in this phase
kWh0.93ElectricityExtraction system

Waste treatment

Per package and released in basic 

sanitation
dm30.086Wastewater                    

Per package and released in basic 

sanitation
dm30.0000857Washing liquids



INVENTARY (LCI)
(cleaning)

CommentMeasure UnitPhysical AmountConsumableInput Flow

1 kg represents a package of soup1 kg1Reference Flow

Main Process

The reported value corresponds to the 

water ( Hand Wash and  Machine Wash 

required in this phase)

dm362Tap WaterWater

The reported value corresponds to the 

electric energy required in this phase
kWh0.033ElectricityWashing Tools

Waste treatment

The reported value corresponds to the 

wastewater produced in this phase and 

released in basic sanitation

dm362Wastewater                    

The reported value corresponds to the 

washing liquids required in this phase 

and released in basic sanitation

dm30.032Washing liquids



Conceptual Map
of the

System

RESULTS



Impact of Packaging

RESULTS (LCA)

Global Warming Potential Freshwater Aquatic Ecotoxicity Potential



Impact of Packaging

RESULTS (LCA)

Human Toxicity Potential Ozone Layer Depletion Potential



Impact of Packaging

RESULTS (LCA)

In summary, the greatest impact was 
not solely due to the plastic packaging 

used for the ready-made soup.
It was found that the impact of pork 

and of similar processed meats such as 
sausages and chouriço was significantly 

higher than that of the packaging



Substitution of potato with pumpkin or zucchini

RESULTS (LCA)
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Substitution of potato with pumpkin or zucchini

RESULTS (LCA)



In summary, it  becomes evident that 
the potato alternatives suggested as 
substitutes in the original recipe offer a 
more sustainable option

This conclusion is based on the 
evaluation of various factors, such as 

energy consumption as well as 
emissions to soil, air, and water."

Substitution of potato with pumpkin or zucchini

RESULTS (LCA)



More healthy ! 

Valores por 100g de 

sopa

Sopa da Pedra 

Tradicional

Sopa da Pedra 

c/ abóbora
Diferenças

Valor energético 189 kcal 143 kcal - 24%
Hidratos de Carbono 3,4 0,7 - 79%
Dos quais açúcares <0,5 <0,5
Proteínas 6,8 8,6 + 26%
Gordura 15,8 10,4 - 34%
Gordura saturada 5,7 3,5 - 39%
Fibra 3,2 6,2 + 94%
Sal 1,1 0,88 - 20%

Valores por 100g Batata Crua Abóbora crua Diferença
Valor energético 90 11 - 88%
Hidratos de Carbono 19,2 1,7 -91%
Dos quais açúcares 1,2 1,4 +17%
Proteínas 2,5 0,3 - 88%
Gordura 0 0,2 + 20%
Gordura saturada 0 0,1 +10%
Fibra 0,7 1,6 + 128%
Sódio 0 0 0

PortFir (INSA)

Substitution of potato with pumpkin or zucchini

RESULTS (LCA)



Decrease in energy value
Reduction of approximately 80% in 
carbohydrates
Increase of more than 90% in fiber content

The increase in fiber content reduces the 
absorption of cholesterol, fats, and sugars 
from food and causes a prolonged feeling of 
fullness, which delays hunger and, 
consequently, the intake of more calories.

Substitution of potato with pumpkin or zucchini

RESULTS (LCA)



Alternative
Packaging

RESULTS


