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This document summarizes the main pillars and findings of a research study performed within
the framework of a Filo§Fibra’s innovation project funded by the “PNRR 2023 TOCC Digitale ed
Ecologica”. In compliance with the requirements of the ISO 14044:2006/A1:2017+A2:2020 and
ISO/TS 14071:2024 standards, the work was critically reviewed by two external experts' in life

cycle assessment (LCA), which is a universally established methodology for the quantification of

environmental impacts associated with any production system, such as the “cooking boxes”.

The authors prepared a research manuscript out of this study, which is currently under peer-
review in a well-known scientific journal of the agrifood sector?. Hopefully the whole set of
results will be published open access within the first semester of 2026. The outcomes will be made
accessible to everyone interested in knowing more about the environmental benefits of cooking
with the artisanal boxes from Filo&Fibra, which can reduce the impact for values in between

~66% to ~86% depending on the food prepared and the indicator assessed!

! Dr. Valentina Castellani and Eng. Guido Scaccabarozzi
2 Rugani, B., Allocco, M., Calfapietra, C. (under review). Resource saving and environmental benefits from cooking with

natural fibre handcrafted boxes. Submitted to Future Foods on Sep-25.




Research objectives

By estimating their environmental sustainability, this LCA work seeks to confirm the
hypothesis that artisanal cooking boxes from Filo&§Fibra are suitable and effective technologies to

reduce the environmental impact associated with human food cooking practices.

To this end, the research applies the LCA procedure3, which is a globally acknowledged method
to account for the environmental impacts associated with the product life cycle. The work had two

specific objectives:

(i) to build an environmental impacts profile of the cooking boxes, benchmarking multiple

potential life cycle impact scores in a rigorous, transparent and quantitative way;

(i) to estimate the environmental benefits of cooking with the artisanal boxes through an
ex-ante analysis of potentially avoided impacts, comparing several cooking practices

“with” and “without” the box.

The cooking box from Filo&Fibra

e Thermally insulated container essentially made of biobased textile components, created to
cook food for a long time by maintaining the heat accumulated after a short initial boiling

phase (i.e., pre-cooking), and without additional heat sources.

It can be used to save time and energy for cooking soups, legumes, meat, bread, yogurt and

other foods that benefit from slow, low-temperature cooking (i.e., simmering process).

Since the goal of the cooking box is to maintain constant temperatures, it can also be used
as a sort of “fridge” to keep cold food at their initial temperatures for a certain amount of

time.

31S0O 14040:2006/A1:2020 (Environmental management — Life cycle assessment — Principles and framework) and ISO
14044:2006/A1:2017+A2:2020 (Environmental management — Life cycle assessment — Requirements and guidelines).
The International Organization for Standardization (ISO), Geneva, Switzerland.




tabl Characteristics of the cooking boxes from Filo&Fibra
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Name of the

L d
box (brand): avanda

Infeltrata

Gnuda

Fuoco di
lana

Fuochino di
lana

Otto fagotto

Sua
Altezza

Sua

Eccellenza

Total weight
(kg):

2.689

Use best
suitability:

household
kitchen

household
kitchen

household
kitchen

household
kitchen

single
person food
preparation

single
person food
preparation

usein
restaurant

usein
restaurant

Average
production
shares:

Components (values in g):

Wood (for

6118
external part)

Felt (for
external part)

Felt (internal
part; as
fireproof
material)

Hemp

Virgin wool

Flax linen

Cotton

Cotton ribbon

Chromed metal
(carabiners)

Ceramic knobs

Metal base for
knobs

Synthetic-
elastic fibre
suspenders

$ The volume of cooking boxes produced on yearly basis is highly variable; for the present analysis, the production of #48
cooking boxes manufactured over two months of data recording were considered (i.e., March-April 2024). Those two
selected months corresponded to the period in which measurements of material and energy consumptions were most
reqular, accurate and representative.

n/a: Not Applicable because the total weight of the used material (for sewing thread only) was <1 g.




Methodological approach: life cycle assessment (LCA)

The goal of building this LCA model was to verify ‘with numbers’ the hypothesis that cooking
with artisanal cooking box of Filo§Fibra can increase the environmental sustainability of

human food cooking practice, at least when preparing certain categories of dishes.

The scope was to study the environmental impacts associated with all the upstream
production and transportation steps of the raw materials and products used in the
manufacturing phase of the cooking boxes, as well as with the use and downstream phases

of the life cycle that includes the pre-cooking stage and end-of-life activities.
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figl Phases of the LCA analytical framework

(source: 1ISO 14040:2006/A1:2020)

The main function of the cooking box is to replace the use of traditional cooking practices
(based for example on the use of electric or gas appliances) in the preparation of food
requiring simmering processes; this function theoretically allows to save time, energy, and

eventually money without losing the quality of prepared meals.

The functional unit (FU) chosen for the analysis was the “utilization of the cooking box to
prepare a meal requiring a simmering process, considering an average pre-cooking time

of 13 minutes for a 4 portions-equivalent amount of food”.

The pre-cooking duration was obtained as a mean among the measured cooking time and

water consumption performances of several different meals that may be prepared before

transferring the pan with the pre-cooked food into the cooking box.



https://www.filoefibra.it/wp-content/uploads/2023/05/Ricettario-FiloFibra-ENG.pdf

/ Materials production upstream
[ rotwo ] (etnone }— e ———

~30% from virgin wool, producers in Montemurlo, Prato (~170 km); Pre-cooking
~70% from recovered wool, producers in Biella (~550 km);

Lighting and machinery use
[ Electricity i ]
Canapa

From producers in Pistoia (~160 km) ~50 km average distance

[ Virgin wool Distribution

From producers in Prato (~180 km); Cooking box transport
local sheeps breeding (extensive) (

. Manual
Raw materials .
[ Pure cotton manufacturing

SETY processes
(transport) —>

[ Flax linen = (cutting, patterning,
—Eb stitching, stuffing and
From producers in Pistoia (~160 km) \ assembling)

From producers in Pistoia (~160 km)

[ FSC certified wood 5 . . }_

From producers of Monte Amiata (~30 km)

[ Ceramic knobs } |9 Manufacture scraps:

Manual manufacture
by-products

From producers in Chiusi, Siena (~25 km)

]

[ Knobs’ metal base J

[ 100% recoverable residues

From producers in Chianti, Florence (~140 km) Unrecoverable residues from Infrastructure and device
the wool production process materials from post-use

Primary & secondary virgin ]

packaging material J End-of-life processes
\ ~3% estimated loss after worsted processing (carding) | (special waste treatment)

fig2 Cradle-to-grave system boundary model of the most important activities of the life cycle of the cooking boxes: input and output data about

natural resources, land uses, and the release of emissions and waste from each activity were collected and used for the LCA




Overview on key results
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fig3 Performance comparison of cooking boxes in terms of “carbon footprint”: the major

hotspot in the production life cycle of the cooking box is represented by the scouring treatment of

greasy wool during the manufacturing of virgin wool upstream

INSIGHTS

e inorder to estimate the variability range of the environmental impact of using the cooking

box, minimum and maximum impact scores were obtained from simulating the life cycle
impact profile with all possible mixes of key parameters of the model, such as hob

technology, type of food prepared and related time and water savings:

results suggest that cooking boar with the help of the box, being this the most time-
resource intensive meal processing, allows to save impacts for a factor higher than 30
compared to cooking stewed cuttlefish, which is the type of meal with the least margin of

impact savings;

another time-resource intensive food preparation with high margins of impact savings is

for the soup or salad of slow beans: in those cases, cooking withing the box may help

\sauing up to around 0.5 kg CO2-eq. and ~6 litres of water, among others. /
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fig4 Environmental cost-benefit results for selected impact categories when comparing a typical use of the cooking box (pre-cooking for, on
average, 13 min; with an average water consumption per meal = 0.8 L) Vs. a traditional model of cooking without the use of cooking boxes
(hypothetically with 1/3 gas, 1/3 induction, and 1/3 radiant technologies for, on average, 94 min; with an average water consumption per meal =1.18

L); impact scores represent the difference between the results from the two models: positive % values show the “costs” (i.e., impact of baseline

model > impact of traditional cooking model); negative % values show the “benefits” (i.e., avoided impacts) @
.




Summary of the main findings

This LCA study demonstrates that by using the cooking box one can avoid, on average,
between ~66% to ~86% of the impact, depending on the environmental indicator and over
around 6,200 utilisations, which is assumed as reference lifetime for the cooking boxes.
These differences are obtained against cooking practice scenarios where only gas or

electric appliances are used.

Using the artisanal cooking box allows to save, on average 80 minutes per meal preparation,
time that one could dedicate to other activities. To draw a parallel, this means an equivalent
of more than 400 days of vacation earned over ten years of use of the box, beside all the

energy not consumed (and money saved) because the hob is not switched on.

By cooking 10 times a month in the box, instead of on the gas hub, over the course of a year
one could reduce carbon emissions by up to approximately 19 kg CO2-eq. If 1 million people
used the box this way, the emission of around 18,630 tons of CO2-eq. would be avoided net
of the carbon footprint generated by the life cycle of production and use of the boxes
themselves. Should the same use be made as an alternative to the use of radiant or induction
hobs, in one year the carbon footprint would be reduced by at least ~20 kg CO:-eq.
Projecting this data on 1 million users, it would mean avoiding the release of ~20,850 tons
of CO2-eq., again net of the emissions inevitably generated along the life cycle of production

and use of the cooking boxes.

The cooking box also allows to save, on average, 38 cl of water every time a meal for 4
persons is prepared, which may be reflected in more than 900 litres of water saved over
the assumed lifetime. In other words, preparing 120 meals a year with the cooking box
means saving up to around 30% of water for the preparation of the dish, which may reflect

a potential of 3,800 cubic meters of water saved if 1 million of people used the cooking box.

Beside these promising results, the life cycle inventory of the cooking box could be refined
in the future to model site-specific environmental pressure data associated with local textile
production supply-chains, such as for virgin wool. Future studies should also focus on
reducing the uncertainty associated with the life cycle data used to model the cooking

devices.




