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History of “Sustainability”

Hans Carl von Carlowitz

"Therefore, the greatest art/science/diligence and
organization of these lands will consist in how to
establish such conservation and cultivation of
wood that there is a continuous, constant and
sustainable use, because itis anindispensable

thing without which the land cannot remain in its
essence.”

Sylvicultura oeconomica, oder hauBwirthliche
Nachricht und NaturmaéaBige Anweisung zur wilden
Baum-Zucht (1713)
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Gro Harlem Brundtland, first head
of World Commission on
Environment and Development
(Brundtland Commission)
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Three pillars:
Gro Harlem Brundtland, first head - Economic growth

QI yvoirld Corimissidn on - Environmental protection
Environment and Development ) .
- Social equality

(Brundtland Commission)
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Led to eventual consolidation of

Gro Harlem Brundtland, first head - Economic growth sustainability into three pillars

fea . : -  Environmental
af Warld Commission an - Environmental protection = ,
Environment and Development - Economic

(Brundtland Commission) - Socialequality - Social

Three pillars:
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History of “Sustainability” for growing media

ISHS Acta Horticulturae 1034: International Symposium on Growing Media and Soilless
Cultivation

DEFINING SUSTAINABLE GROWING MEDIA

FOR SUSTAINABLE UK HORTICULTURE

Authors: P.D. Alexander, N.C. Bragg
Keywords: Task Force, criteria, decision tree, peat, wood chip, wood fibre
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“This scheme has not been designed to rule in or
out certain source-specific materials.”
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ISHS Acta Horticulturae 1034: International Symposium on Growing Media and Soilless
Cultivation

DEFINING SUSTAINABLE GROWING MEDIA
FOR SUSTAINABLE UK HORTICULTURE

Authors: P.D. Alexander, N.C. Bragg
Keywords: Task Force, criteria, decision tree, peat, wood chip, wood fibre
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SCHEME
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responsibly produced peat
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History of “Sustainability” for growing media
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Going peat-free,
protecting the climate
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Peat exit plan
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Level 1: Material level impacts — Climate Impact

M Peat [ Wood, bark, compost [ Coir [ Mineral

400 390

350

300
"t 249
_E__ 250
o 219
@
o 200
o
o
= 150

125
100
64 66 68 18
50 33 39 39
- I I N
0 =
Wood fibre  Expanded  Aged bark Clay Coconut Coconut Coir pith, Mineral Bark White peat Green Black peat
perlite coir pith coir crush buffered wool compost compost

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.

BPPF 2026 - Pamu - Alexander Sentinella



Level 1: Material level impacts — Climate Impact

400

350

300

250

200

kg CO; eq/ m?

150

100

50

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.

M Peat M Wood, bark, compost

125
64 66 68 19
33 39 39
— I I N
|

Wood fibre

Expanded
perlite

Aged bark

W Coir

Clay

B Mineral

Coconut
coir pith

Coconut
coir crush

Coir pith,
buffered

Mineral
wool

Bark
compost

219

White peat

249

Green
compost
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390

~90%
end of life
emissions

Black peat
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Level 1: Material level impacts — Climate Impact

M Peat [ Wood, bark, compost [ Coir [ Mineral
400 390
350
10-30% less
issions?
36 _ emissions?
= Implementing circular economy principles in the _—
= £9% use of horticultural peat products produced in 219
@ : 2 ~900,
S 200 Estonia and reducing related greenhouse gas 90% ,
o . . end of life
=t emissions.in the LULUCF sector o
2 emissions
150
100
50

64
33 39 39
- HH B I
|
Wood fibre  Expanded  Aged bark Clay Coconut Coconut Coir pith, Mineral Bark White peat Green Black peat
perlite coir pith coir crush buffered wool compost compost

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.
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Level 1: Constituent level impacts — Climate Impact

l Peat [ Wood, bark, compost [l Coir [ Mineral =— 95 % confidence interval

819
800
700
600
=
~ 500
o
?“ gl 413
@]
o 400 376
on
=
300 e o 249
— 244
200 205
166
64
100 T 76 116
pgeappenppy B N N
0. e IR N R
Wood fibore Expanded  Aged bark Clay Coconut Coconut Coir pith, Mineral Bark White peat Green Black peat
perlite coir pith coir crush buffered wool compost compost

Baseline values from the midpoint results table. Intervals are the paper's partial uncertainty analysis (Monte Carlo, 95 %), which covers six
constituents only; they are not symmetric about the baseline, and for both composts the distribution mean sits above it. Green compost, bark
compost and coir pith intervals are as stated in the text; coir crush, white peat and black peat are read off Figure 6, approximate to about 2 kg.

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.
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Level 1: Material level impacts — Water Impact

I Peat [ Wood, bark, compost [l Coir [ Mineral

80

ta:d
70.1
63.8

m
E 60
L=
@
=
o
]
©
g 40
©
e
o
=
m
=

20
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8-43 EIEI
3.66
TRy Il ==
bincibscl 0.27 0.39
Wood fibre  Expanded  Aged bark Clay Coconut Coconut Coair pith, Mineral Bark White peat Green Black peat
perlite coir pith coir crush buffered wool compost compost
kg CO; eq: 15 33 39 39 64 66 68 76 125 219 249 390

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.

BPPF 2026 - Pamu - Alexander Sentinella



Level 1: Material level impacts — Water Impact

M Peat M Wood, bark, compost M Mineral Coir, value off scale

15
m
=
E 10
-
g = 8.43
% 63.8 9.7 70.1
© ff scal ff scal ff
i O1T sCale O1T sCale off scale 6.81
a
i=
S
= 5
= 3.66

1.88 1.59
1.02
]
Wood fibre  Expanded  Aged bark Clay Coconut Coconut Coir pith, Mineral Bark White peat
perlite coir pith Coir crush buffered wool compost
kg CO» eq: 15 33 39 39 64 66 68 76 125 219

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.
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Level 1: Material level — Total Environmental Impact %ﬁ:ﬂﬂﬂﬁj‘fﬂ:?ﬁ%ﬁ%i

Weighted single score across all sixteen impact categories.
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Level 1: Material level — Total Environmental Impact

Weighted single score across all sixteen impact categories.
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perlite
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21.30

12.60
10.50 10.60
9.71
8.99
1.71
) I
Coconut Coconut Coir pith, Mineral Bark White peat Green Black peat
coir pith coir crush buffered wool compost compost
64 66 68 76 125 219 249 390

Derived from Migoni Alejandre et al. et al. (2026), Journal of Cleaner Production.
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Level 2: Mix level — Total Environmental Impact #‘?ﬂ:ﬂ%‘lﬁ'?ﬂ!?&“ﬁﬁii

Weighted single score across all sixteen impact categories.
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mPt / m?

Level 2: Mix level — Total Environmental Impact

Weighted single score across all sixteen impact categories.

Single score of 30 growing media mixes, split by mix composition

Bar height is the total environmental impact, mPt per m? of mix, EF 3.1 weighted and normalised across all 16 impact categories.
Segments divide each bar by the volume share of black peat, white peat and all other constituents. Peat shares labelled where the segment allows.

M Black peat M White peat

16 i) Fruiting
vegetables

14

B Other constituents

ii) Soft
fruits

2.2

10 11

1

i) Potted plants &

iv] Young
ornamentals

plants

10.8
10.2
9.8

8.1
7.6
6.8 I

2 13 A5 14 17 16 1g 1

9 20

2%
Mix No. (application group order, as in the manuscript figure)

v) Tree

vi} Hobby
nurseries

vii) Mushroom
market

casings

10.9

24 22 23 28

Segments show how much of the mix each material is, not how much of the impact it causes: a 50 % segment is not 50 % of the impact.
Composition read from panel C of the manuscript figure; all 30 mixes sum to 100 %,

Growing Media Europe
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mPt / m?

Level 2: Mix level — Total Environmental Impact

Weighted single score across all sixteen impact categories.

Single score of 30 growing media mixes, split by mix composition

Bar height is the total environmental impact, mPt per m? of mix, EF 3.1 weighted and normalised across all 16 impact categories.
Segments divide each bar by the volume share of black peat, white peat and all other constituents. Peat shares labelled where the segment allows.

M Black peat M White peat M Other constituents

16 i) Fruiting ii) Soft i) Potted plants & iv] Young v) Tree vi) Hobby vii) Mushroom
vegetables fruits ornamentals plants nurseries market casings
14
12 11.2
10.8
10.2 .
10 9.5 9.8 9.5 9.5 -
9.0 9.1
E.l I
g8 7 7.6 {
6.8
EJ |
4
2.2
| I H
0

7 8 9 10 11 12 13 15 14 17 16 18 19 20 21
Mix No. (application group order, as in the manuscript figure)

Segments show how much of the mix each material is, not how much of the impact it causes: a 50 % segment is not 50 % of the impact.
Composition read from panel C of the manuscript figure; all 30 mixes sum to 100 %.

Growing Media Europe
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With black peat 10.5
White peat only 8.6
Peat-free 8.8

Full range across all thirty: 2.2 to 13.8

Peat content does

not order the
environmental score.
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Everything you have just seen was measured per cubic metre of growing
media, at the factory gate.

Growing media is used to grow plants




What proportion of a plant’s impact is from growing media? %‘?ﬂ!ﬂ%’i‘fﬂ!iiﬁﬁﬁii

Growing
media
impact

(2,56 - 37,43)
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What proportion of a plant’s impact is from growing media? %‘?J&?ﬂ%ﬂfﬂ!?&“&ﬁﬁii

Total impact of tomatoes =1709 kg CO2e / t

Growing Indicative example: Tomatoes grown in heated greenhouse

_ NOT TO SCALE
media

impact
(2,56 - 37,43)
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What proportion of a plant’s impact is from growing media? %‘?J&?ﬂ%ﬂfﬂ!?&“&ﬁﬁii

Total impact of tomatoes =1709 kg CO2e / t

Growing Indicative example: Tomatoes grown in heated greenhouse

_ NOT TO SCALE
media

impact
(2,56 - 37,43)

Indicative example: Tomatoes grown in protected growing without heating
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What proportion of a plant’s impact is from growing media? %‘?J&?ﬂ%ﬂfﬂ!?ﬁﬂiﬁﬁii

Total impact of tomatoes =1709 kg CO2e / t

: Indicative example: Tomatoes grown in heated greenhouse
Gr;t;g ’ ; ’ NOT TO SCALE
impact )
(2,56 - 37,43) Total impact of tomatoes =83 kg CO2e / t

Indicative example: Tomatoes grown in protected growing without heating
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What proportion of a plant’s environmental impact is
because of growing media?

I Yield I Energy use
I Grade I Uniformity
I Crop loss I Water demand
I Fertiliser demand I Crop duration

The growing medium’s main environmental effect is not what it is made of.

It is how well it grows the crop.

Which means the largest environmental lever in growing media is held by the grower, not the manufacturer.
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PER CUBIC METRE : the basis the sector uses today

kg CO;-eq per m?

Mix A

Mix B 80

Mix B is a third lower. An easy decision, and most of you would be
told to make it.
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PER CUBIC METRE : the basis the sector uses today

kg CO;-eq per m?

Mix A

Mix B 80

Mix B is a third lower. An easy decision, and most of you would be
told to make it.
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PER SALEABLE PLANT - 500 plants per m3?, medium = 10% of

crop footprint
I 23
I -

kg CO,-eq per saleable plant

Mix A 95 saleable /100

Mix B 87 saleable / 100

The ranking reverses. The mix that lost on the bag wins on the
crop.
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PER CUBIC METRE : the basis the sector uses today

Mix A

Mix B 80
kg CO;-eq per m?

Mix B is a third lower. An easy decision, and most of you would be
told to make it.

' Growing Media Europe

Growing your Food & greening your life

PER SALEABLE PLANT - 500 plants per m?, medium = 10% of
crop footprint

Mix A 95 saleable / 100 2.53

Mix B 87 saleable / 100 2.67

kg CO,-eq per saleable plant

The ranking reverses. The mix that lost on the bag wins on the
crop.

Break-even is a 3.3% loss in saleable plants. That is the same 3.3% as the largest saving the

reformulation could ever deliver. Whatever a reformulation can save, a three per cent drop in

saleable plants cancels it.
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Environmental Sustainability

Four aspects LCA does not captures well:
* Biodiversity effects

* Nature conservation outcomes

* End of life and circularity (partial)

* Renewability
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How much peatland does “slowly renewable” require? 4E!Sﬂ!ﬂ%ﬁﬂ‘fﬂliﬁg“yi?ﬂi

Global Europe

~333 000 km?
(excluding Russia and Belarus)

Peatland area ~ 6 000 000 km?

Degraded peatland area

Current area of extraction

Global peat extraction volume

Typical peat accumulation rate

Theoretical area needed for
compensatory accumulation

*Rough estimates (better data needed)
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How much peatland does “slowly renewable” require?

Global Europe

~333 000 km?
(excluding Russia and Belarus)

Peatland area ~ 6 000 000 km?

Degraded peatland area ~ 850 000 km? ~150 000 km?

Current area of extraction

Global peat extraction volume

Typical peat accumulation rate

Theoretical area needed for
compensatory accumulation

*Rough estimates (better data needed)
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How much peatland does “slowly renewable” require?

Global Europe
~333 000 km?
Peatl ~ 6 000 000 km? : :
eatland area 0 m (excluding Russia and Belarus)
Degraded peatland area ~ 850 000 km? ~150 000 km?
Current area of extraction 2 000 km? (estimate) 600 km? (estimate of active area)
(0.03%, 0.12% of degraded) (0.18%, 0.4% of degraded)

Global peat extraction volume

Typical peat accumulation rate

Theoretical area needed for
compensatory accumulation

*Rough estimates (better data needed)
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How much peatland does “slowly renewable” require?

Global Europe
~333 000 km?2

Peatland arez ~ 6000 000 km? (excluding Russia and Belarus)

Degraded peatland area ~ 850 000 km? ~150 000 km?

Current area of extraction 2 000 km? (estimate) 600 km? (estimate of active area)
(0.03%, 0.12% of degraded) (0.18%, 0.4% of degraded)

Global peat extraction volume ~60 M m®/yr ~48 M m°/yr

Typical peat accumulation rate

Theoretical area needed for
compensatory accumulation

*Rough estimates (better data needed)
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How much peatland does “slowly renewable” require?

Global

Europe

Peatland area

~ 6 000 000 km?

~333 000 km?
(excluding Russia and Belarus)

Degraded peatland area

~ 850 000 km?

~150 000 km?

Current area of extraction

2 000 km? (estimate)
(0.03%, 0.12% of degraded)

600 km? (estimate of active area)
(0.18%, 0.4% of degraded)

Global peat extraction volume

~60 M m°/yr

~48 M m°/yr

Typical peat accumulation rate

~1 mm/yr; ~1 t dry matter/ha/yr;

~10 m3/ha/yr

~1T mm/yr; ~1 t dry matter/ha/yr;
~10 m3/ha/yr

Theoretical area needed for
compensatory accumulation

*Rough estimates (better data needed)
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How much peatland does “slowly renewable” require?

Global

Europe

Peatland area

~ 6 000 000 km?

~333 000 km?
(excluding Russia and Belarus)

Degraded peatland area

~ 850 000 km?

~150 000 km?

Current area of extraction

2 000 km? (estimate)
(0.03%, 0.12% of degraded)

600 km? (estimate of active area)
(0.18%, 0.4% of degraded)

Global peat extraction volume

~60 M m°/yr

~48 M m°/yr

Typical peat accumulation rate

~1 mm/yr; ~1 t dry matter/ha/yr;
~10 m3/ha/yr

~1T mm/yr; ~1 t dry matter/ha/yr;
~10 m3/ha/yr

Theoretical area needed for
compensatory accumulation

60 000 km?
(30 times current extraction area,
~ 1% peatlands)

48 000 km?

(80 times current area,
~15% peatlands, 30% mires)

*Rough estimates (better data needed)
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Three pillars of sustainability

Economic

Giwlarﬂy
i Interactions
assessement (LJA), ' :
including: Trade-offs

Resource availability

and supply scalability

Standardization and
quality consistency

Processing and
logistics costs

Crop performance
and yield stability

Input efficiency and
production risk

Feasibility for reuse
and recycling

Life Cycle Cost (LCC)

Interactions

Trade-offs

Physical, chemical, biological properties of growing media

Growing Media Europe

Growing your Food & greening your life

The challenge of defining
“sustainable growing media”: why
the term is used incorrectly and
what needs to be done about it

Siv M. Aurdal™, Alexander T. Sentinella™, Gerald Schmilewski®*?,
James Altland®, Jean Caron®, Paul Alexander®,

Martine Holtkamp’, Bart Vandecasteele®

and Beatrix W. Alsanius®

o

frontiers
In Horticulture

PUBLISHED 18 May 2026

‘ TYPE Perspective
DoI1 10.3389/fhort.2026.1800902
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Economic Sustainability o Ll el IZC

Manufacturing: raw material cost, availability, consistency,
processing, energy, logistics, quality assurance.

Use: yield stability, crop duration, water and nutrient use
efficiency, disease pressure, management complexity.

Reuse: sterilisation, quality testing, handling, risk when
spent media re-enter production.

Any increase in variability, risk or compensatory inputs is an
economic penalty for the grower, and the fastest way to stop
a constituent being adopted as a growing media.
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Economic Sustainability

Life cycle work has spent twenty years on environmental impact.

The economic pillaris usually reduced to product price, or left out

entirely.

Which means most economic claims about lower-peat
formulations rest on short-term trials, optimistic assumptions
about scale-up, or industry data nobody can check.

Five things worth measuring:

* Manufacturing cost and raw material availability

 Affordability and scalability
* (Quality and consistency

* Crop performance and input efficiency in use

e Thereal cost of reuse

' Growmg Media Europe

Growing your Food & greening your life

2 Resources N ))

g3 A~ D

End of life Processing

!

Use Manufacturing

~N JJ ¢

Distribution
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GLOBAL GROWING MEDIA DEMAND Srf\:, :!JF‘FG':?SS!?MEQUL?RS

116.. 289 - 335 ..,
million m3 million m3
2022 2050, across the three FAO scenarios
AND THE GROWTH IS IN YOUR SEGMENTS

Tree nurseries Hobby market Food crops Ornamentals Mushroom casing

34 5100 33 583 2/ 559 17 541 559

Three times as much growing media, and the fastest growth is in

nursery stock and ornamentals.

Nguyen, V.T.H., Blok, C., Barbagli, T., Zheng, Z., Mondaca-Duarte, F. & VVandecasteele, B. (2026). The growth of growing media market by 2050: demand and availability of raw materials. Frontiers in Horticulture
5:1800056. Funded by the International Peatland Society. The hobby market is counted for Europe and North America only, so the total is likely conservative.
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2022
global

usage
(116 Mm?)
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2022
global
usage

(116 Mm?)

Additional
growing media
demand by 2050
(220 Mm?)

#owing Media Europe
Growing your Food & greening your life
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Projected raw material use in 2050

Compared to 2022 use, by material and availability scenario

Volume (Mm?)

70 1

60 A

un
(=]
[

B
o

d
o
1

10 A

Projected use of raw materials in 2050 vs. 2022

s 2022 use
e 2050 (low availability)
25 mmm 2050 (high availability)

B3

5

2

Peat Coir Wood Bark Compost Perlite Mineral Other org./
fibre wool tuffs

Peat volume barely changes,; share of total drops from —50% (2022) to —20% (2050). Coir doubles; wood fibre 5-9x.

Growing Media Europe

Growing your Food & greening your life

Takeaway. Peat barely changes in absolute terms; everything else grows. Coir nearly 6%, wood fibre 5-10x%, perlite 10x. Compost and bark scale 5—
6x each.
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What is the future demand vs. ‘real’ availability vs. use?

Potential availability vs. projected use in 2050

Supply headroom: demand vs. availability vs. projected use in 2050

350 -
305 305

300 4
'© 250 -
=
L]
£ 200
=
[e]
=

150

122
112 112
100 - ol
63 B3 61 61 59 59 57 57
50 A 43 43 e
Peat Coir Wood Bark Compost Perlite Mineral Other org.
fibre woaol { tuffs
supply-limited supply-limited supply-limited mixing-limited mixing-limited mixing-limited mixing-limited mixing-limited
mmm Demand (max mixing % x 2050 demand) Net availability (after competing uses, high-avail.) mmm Projected use 2050 (= min of demand and net availability)

Where net availability < demand — supply-limited (peat, coir, wood fibre). Where demand < availability —+ mixing-limited (bark, compost, perlite, mineral woaol, others).

Takeaway. Peat and coir and wood fibre are supply-constrained. Bark, compost, perlite, mineral wool are limited by mixing percentages, not
feedstock.
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Three pillars of sustainability

Economic

[ lEnvIronmentaJI ! | |

Interactions

Trade-offs

Resource availability
ERthRy and supply scalability
Nature conservation sttt snd
Renewability QU Cone)
logistics costs
end-of-life effects | | taractions g
Environmental ' ' Crop perfc
..w life wm and }'l&ld' stabil
including: Trade-offs | Input efficiency aig
Climate impact, proquction riex
ol Feasibilty for reu
Particulate matter, S Shoyeg
FIPRCAMRR. e Life Cycle Cost (LCC)
[ ] [

Cropping system

Physical, chemical, biological properties of growing media

Growing Media Europe

Growing your Food & greening your life

The challenge of defining
“sustainable growing media”: why
the term is used incorrectly and
what needs to be done about it

Siv M. Aurdal™, Alexander T. Sentinella™, Gerald Schmilewski®*?,
James Altland®, Jean Caron®, Paul Alexander®,

Martine Holtkamp’, Bart Vandecasteele®

and Beatrix W. Alsanius®

o

frontiers
In Horticulture

PUBLISHED 18 May 2026
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Social Sustainability R e Rt gl S

The least specified pillar
Social sustainability in growing media covers:

* Labour conditions and community impacts where
constituents are produced.

* Occupational health and safety in manufacturing and
in use.

* Transparency and traceability across supply chains
that are often global and often long.

Environmental indicators do not capture any of this.
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Social Sustainabi]ity L",’Growung Media Europe
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As more recycled and side-stream organic
materials enter growing media, public and
occupational health become live questions.
e.g. poorly composted inputs can carry
pathogenic microorganisms and exposure risk.

This is not an argument against circularity. It is
an argument for explicit risk analysis, control
measures, good processing, and honest
communication of material quality to growers.
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Making claims about sustainability

1. Consider all three pillars

2. Say which pillar you assessed
3. Assess at system level

4. Measure, do not infer

5. Demonstrate it works and pays

6. State trade-offs and uncertainty
7. Avoid absolute claims

8. Use precise descriptors
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Making claims about sustainability

“Sustainable because
peat-free”

1.

2.

3.

Consider all three pillars
Say which pillar you assessed

Assess at system level

. Measure, do not infer

. Demonstrate it works and pays
. State trade-offs and uncertainty
. Avoid absolute claims

. Use precise descriptors

X

X X X X X X X

Growing Media Europe

Growing your Food & greening your life
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Making claims about sustainability

“Sustainable because " : : 5
» Peat is unsustainable
peat-free

1.

2.

3.

Consider all three pillars
Say which pillar you assessed

Assess at system level

. Measure, do not infer

. Demonstrate it works and pays
. State trade-offs and uncertainty
. Avoid absolute claims

. Use precise descriptors

X

X X X X X X X

X

X X X X X X X

“Growing Media Europe
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Making claims about sustainability

“Sustainable because
peat-free”

1.

2.

3.

Consider all three pillars
Say which pillar you assessed

Assess at system level

. Measure, do not infer

. Demonstrate it works and pays
. State trade-offs and uncertainty
. Avoid absolute claims

. Use precise descriptors

X

X X X X X X X

“Peat is unsustainable”

X X X X X X X

, Growing Media Europe

Growing your Food & greening your life

Both fail all eight.

Both are statements about a material,
used to make a claim about a system.

Peat-free is a composition claim.

It is not a sustainability claim.
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1 Growing media sustainability is part of a system

7 There are three pillars and many aspects of sustainability

4  Sustainability claims need evidence (data), and need to be precise and clear

T

ad

|
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Thanks to:

GME Team (Nele Ameloot, Gerald Schmilewski, Cecilia
Luetgebrune, Alice Detotto, Laila Sahoune)

LCA Team at WUR (Jeroen Weststrate, Elizabeth Migoni
Alejandre)

Team at Mérieux NutriSciences | Blonk

Folkert Moll (Chair GME LCA working group, Director
Sustainability, Kekkila-BVB)

Members of the GME LCA working group and other
technical experts

GME member companies, national association members,
and other collaborating organisations (IPS, RPP)

alex.sentinella@growing-media.eu
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