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Consumers and retailers are 

concerned with food safety: 

safe, clean food without 

chemical residue or 

harmful contaminants.

Sustainability of

substrates in the 

softfruit industry

More than just carbon footprint

Eric Boot

Kekkilä-BVB
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300M
Euros in net sales

540
Employees

12
Production facilities

100+
Countries with sales

5M
Volume of our growing 
media in m3

Production & sales

Sales
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Care for life.

Worldwide use of 
Growing Media

Growing media are needed to safely and 
efficiently feed the world

Higher yields

Saving on water and fertilizer

Food production closer to urban areas, 
requiring less transportation

Food safety and hygiene

Provide better working conditions

Worldwide increase of demand of growing media

4

2017 (Mm3 y-
1)

2050 (Mm3 y-
1)

% 
increase

Peat 40

Coir 11

Woodfibre 3

Bark 2

Compost 1

Perlite 1.5

Stonewool 0.9

Pumice/soil/clay 8

New 0

Total 67Source: Growing media for food and quality of life in the period 2020-2050, Professor Chris Blok et al, Wageningen University & Research, 2018.
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Worldwide increase of demand of growing media

5

2017 (Mm3 y-
1)

2050 (Mm3 y-
1)

% 
increase

Peat 40

Coir 11

Woodfibre 3

Bark 2

Compost 1

Perlite 1.5

Stonewool 0.9

Pumice/soil/clay 8

New 0

Total 67 283 322Source: Growing media for food and quality of life in the period 2020-2050, Professor Chris Blok et al, Wageningen University & Research, 2018.

Worldwide increase of demand of growing media

6

2017 (Mm3 y-
1)

2050 (Mm3 y-
1)

% 
increase

Peat 40 80 100

Coir 11 46 318

Woodfibre 3 30 900

Bark 2 10 400

Compost 1 5 400

Perlite 1.5 10 567

Stonewool 0.9 4 344

Pumice/soil/clay 8 33 313

New 0

Total 67 283 322Source: Growing media for food and quality of life in the period 2020-2050, Professor Chris Blok et al, Wageningen University & Research, 2018.
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Worldwide increase of demand of growing media
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2017 (Mm3 y-
1)

2050 (Mm3 y-
1)

% 
increase

Peat 40 80 100

Coir 11 46 318

Woodfibre 3 30 900

Bark 2 10 400

Compost 1 5 400

Perlite 1.5 10 567

Stonewool 0.9 4 344

Pumice/soil/clay 8 33 313

New 0 65

Total 67 283 322Source: Growing media for food and quality of life in the period 2020-2050, Professor Chris Blok et al, Wageningen University & Research, 2018.

Worldwide increase of demand of growing media
We will need all available raw materials 

8

2017 (Mm3 y-
1)

2050 (Mm3 y-
1)

% 
increase

Peat 40 80 100

Coir 11 46 318

Woodfibre 3 30 900

Bark 2 10 400

Compost 1 5 400

Perlite 1.5 10 567

Stonewool 0.9 4 344

Pumice/soil/clay 8 33 313

New 0 65

Total 67 283 322Source: Growing media for food and quality of life in the period 2020-2050, Professor Chris Blok et al, Wageningen University & Research, 2018.

Lesson from this:

• We will need al available raw
materials.

• We cannot phase out current
raw materials before we have 
found replacement for these.

7

8



Delphy ISFC Field Day 09-06-2022

5

9

To meet the challenges of the 
21st century, the amount of 
growing media will need to 
increase by

332%
over the next 30 years.

Source: Growing media for food and quality of life in the period 2020-2050, Professor Chris Blok et al, 
Wageningen University & Research, 2020.
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SUSTAINABILITY IS MORE THAN JUST CARBON FOOTPRINT

Key aspects:
• Responsible sourcing
• Lean logistics
• Efficient production
• Effective use 
• Valuable second life
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An LCA is a great way to determine environmental impact

11

What is an LCA?

• LCA stands for Life Cycle Assessment

• It is used to determine environmental 
impact of products, processes or 
materials

• It can show the impact in different 
stages: extraction, logistics, production, 
use and end-of-life. 

• And insight in more than just one 
topic, e.g impact on resource scarcity, 
climate change, biodiversity, etc

Benefits for user:
• Make sustainable decisions 
• Develop sustainable products 
• Prove sustainability claims 

Attention points:
• A carbon footprint analysis is not a 

full lifecycle analysis 
• When comparing growing media, 

use the same LCA methodology
• And ensure the LCAs have the 

same scope 
• An LCA tells you little about actual 

growing media performance 

It is a great tool when used properly

For an LCA analysis many impact factors are considered

12

Impact factors Explanation

Climate change (kg CO2)
Main GHG produced is CO2. Others incude: methane (CH4) (21 times stronger), nitrous oxide (N2O) and 

halogenated hydrocarbons. All emissions are converted into CO2 equivalent emissions.

Energy (MJ)
Energy consumption in itself does not have any positive or negative effects on the environment. 

Increasing energy efficiency can still yield large (environmental) gains.

Human toxicity (kg 1,4 DB)
Refers to toxic substances affecting human health. The emissions of each substance are multiplied by 

the corresponding toxicity factor. Result is an equivalent amount of 1,4-dichlorobenzene emissions.

Smog (kg C2H4)
Most cities suffer from photochemical smog during the summer. During the winter they suffer from 

industrial smog, due to heating. Harmful substances are released during this process.

Impact ozonlayer (kg CFK11)
CFCs (substances that have been used in refrigerators and styrofoam, for example) break down this 

ozone layer. 

Fresh- and salt water ecotoxicity (kg 1,4 DB)
Refers to toxic substances found in rivers, lakes and seas. Toxic substances can be both organic and 

inorganic (usually metals) in nature and often cause damage to ecosystems. 

Terrestrial (soil) ecotoxicity. (kg 1,4 DB)
Refers to all toxicities to soil or landscape. Old industrial regions often have heavily polluted soil. 

Toxicities are difficult to separate from soil. 

Acidification (kg SO2)
Acid rain was an important theme in the 1980s. The cause was mainly air pollution caused by industry, 

traffic (NOx) and excessive fertilization by factory farming.

Eutrophication (kg ethyl.)
Supply of an excess of nutrients (mainly in water) causes a strong growth and multiplication of certain 

species, usually with a significant decrease in species richness or biodiversity.

Abiotic depletion, without fuels(kg Sb)
The depletion of raw materials (i.e. fertilizers, etc.) Recycling, reusing and alternatives can solve this 

problem.

Abiotic depletion (fuels) (kg Sb)
Fossil fuels is another social problem. Rising oil prices have strong negative effects. Oil products can 

often be recycled, but most oil is burned as an energy source.

Waste (hazardous) (kg)
Waste problems are strongly related to resource shortages. Recycling prevents both waste and raw 

material shortages.

Waste (non-hazardous) (kg)
Wastes that are not covered by the 'Decree on the designation of hazardous waste' are considered to be 

non-hazardous waste. Recycling prevents both waste and raw material shortages.

Water consumption (m3)
In several regions, water is very scarce due to climate, infrastructure problems or deforestation. 

Currently, 1.3 billion people have no access to clean water and 2.5 billion people have no sanitation.

Climate change

Circular economy

Ecosystem impact

Human health 

Water stewardship

Note: simplified grouping of impact factors. . 
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We determine the overall environmental impact 
based on the ‘MKI’-approach developed by the 
Dutch government

13

MKI stands for ‘Milieukosten Indicator’, it was 
developed by the Dutch government to be able 
to compare environmental impact in one single 
value. The financial value equals the expected 
societal cost to reverse the environmental 
impact. 

Impact categorie Unit
Weighting 
Factor (€/ 
unit)

Climate change kg CO2-eq 0,05 €

Impact ozonlayer kg CFC-11-EQ 30,00 €

Acidification kg SO2-EQ 4,00 €

Eutrophication kg PO4 3 −-EQ 9,00 €

Abiotic depletion (elements) kg SB-EQ 0,15 €

Abiotic depletion (fossil fuels) kg SB-EQ 0,15 €

Human toxicity kg 1,4 DB-eq 0, 09 €

Freshwater ecotoxicity kg 1,4 DB-eq 0,03 €

Marine water ecotoxicity kg 1,4 DB-eq 0,0001 €

Terrestrial ecotoxicity 1,4 DB-eq 0,06 €

Photochemical oxidant creation 
(Smog)

kg C2H4 2,00 €Source: Ecochain: https://ecochain.com/nl/knowledge/milieukosten-indicator-mki/

An LCA can take (part of) the value chain into account

14

Sourcing Production Use End-of-Life
Materials Products

Restoration

Used
product

Reusable
substrate

Recycled
substrate

Packaging Used
Packaging

Cradle to Gate

Cradle to Grave

Cradle to Cradle
2nd Life

For all of these stages energy use, materials used and emissions to air, water and soil are 
taken into account. Transport impact for each stage is included as well.  

Recycled
packaging

Other sourceOther source

Other source
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LCA comparison of six raw materials

15

** Landscape restoration is 
based on an annual 
absorption of 120g CO2 / m2

of restored peat landscape. 
After restoration, the 
landscape will no longer be 
used for peat extraction 
[Alm et al (2017)]
The environmental impact 
was calculated based on 
production at one of our 
facilities in the Netherlands
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Environmental shadow cost (€ / m3)

Outbound logistics

Packaging

Landscape restoration

Use & End-of-Life

Production

Inbound logistics

Extraction

LCA comparison of six raw materials (1/2)

16
* MKI stands for ‘Milieukosten Indicator’, it was developed by the Dutch government to be able to compare environmental impact in one single value. The financial value equals the expected societal cost to reverse the environmental impact. 
** Landscape restoration is based on an annual absorption of 120g CO2 / m2 of restored peat landscape. After restoration, the landscape will no longer be used for peat extraction [Alm et al (2017)]
The environmental impact was calculated based on production at one of our facilities in the Netherlands
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LCA comparison of six raw materials

17
The environmental impact was calculated based on production at one of our facilities in the Netherlands. 
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• Most risk-free constituent

• Low pH and nutrient content (easy to 

adjust)

• Large buffer function (pH, nutrients, 

water)

• Excellent water/air regime

• Low bulk density

• Good structural stability

• Free from weeds and pathogens

• Low re-wetting capacity

• Peatland growth is slow (~1 mm 

per year)

Peat Advantages Disadvantages

Pros and cons

17
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• Renewable material

• Good structure and stability

• Provides a favorable balance of air and 

water to plant root

• High re-wetting capacity

• Low bulk density

• Treatment needed to prevent 

release of phytotoxic levels of 

salts

• Cleaning and buffering is a 

water intensive process

• Through processing, higher risk 

for phytosanitary and chemical 

pollution

• Low pH buffer

Coir Advantages Disadvantages

Pros and cons

19
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• Renewable material

• High total porosity and air holding 

capacity after treatment

• Used to optimize physical properties 

of other material components (e.g., 

reducing bulk density and creating air 

space)

• Need of fertilizers is higher, 

especially nitrogen

• Not suitable as a stand-alone 

growing media component 

because of low stability 

(tendency to become 

compressed)

• Low RAW

• Very low pH buffer

Wood Fibre Advantages Disadvantages

Pros and cons

22

• Good structure for long period

• Good drainage

• High air capacity

• Excellent for epiphytes (i.e., orchids)

• Low water holding capacity

• Secondary treatment needed to 

prevent pine tree nematodes 

are transported

• Risk of growth inhibition when 

used in high amount

Bark Advantages Disadvantages

Pros and cons

21
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• Composts are high in nutrients

• Composting allows for the re-use of 

many waste materials that would 

otherwise end up in landfill or 

incineration plants 

• Composts can support in pathogen 

suppression

• Very high pH buffer

• High bulk density (70 – 85 % 

mineral content)

• High pH and high nutrient 

content (mainly K and P)

• Needs to be blended with other 

materials (usually peat) 

• Risk of contaminants

Compost Advantages Disadvantages

Pros and cons

24

• Excellent stability

• High AFP

• High WOK value

• Light weight

• Energy consuming production

• No pH buffer

• Looks artificial

Perlite Advantages Disadvantages

Pros and cons

23
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• Renewable raw material

• Excellent balance of humidity and 

airiness

• Low pH (easy to adjust levels)

• Low nutrient content (easy to adjust 

levels)

• High in Readily Available Water

• High pH buffer

• Production capacity dependent 

on timely requests 

• New material, less experience

BVB Accretio Advantages Disadvantages

Pros and cons

BVB Accretio

26
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BVB Accretio

- Sphagnum plants grow in water
- Living plants at harvest time
- 30 cm layer is harvested
- Water squeezed out and left behind
- Origin Finland

27

BVB Accretio

- Sphagnum plants grow in water
- Living plants at harvest time
- 30 cm layer s harvested
- Water squeezed out and left behind
- Origin Finland

28
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Environmental impact overview

29

Overview of environmental impact

On this page the Environmental Cost (MKI*) and the carbon footprint of the recipes are 
shown. In this analysis the following lifecycle stages are considered: resource 
extraction. inbound logistics, production, use &. end-of-life, landscape restoration**, 
outbound logistics and packaging. The stages ‘use & end-of-life’ and ‘landscape 
restoration’ are only relevant for recipes containing peat or growing media that are 
given a second life. 

* MKI stands for ‘Milieukosten Indicator’, it was developed by the Dutch government to be able to compare environmental impact in one single value. The financial value equals the expected societal cost to reverse the environmental impact. 
** Landscape restoration is based on an annual absorption of 120g CO2 / m2 of restored peat landscape. After restoration, the landscape will no longer be used for peat extraction [Alm et al (2017)]

HC3 Grof
Strawberry
Excellent

Strawberry
Coir

Strawberry Prem. 
+ Woodfiber

Softfruit
Green

White peat medium 15% - - 15% -

Fibermix Horticulture 30% - - 30% -

Fraction 1 15% 20% - - -

Fraction 2 40% 20% - 30% -

Cocopeat - 40% 100% - 25%

Cocofiber - - - - 15%

Woodfiber - - - 25% -

Accretio - - - - 40%

Perlite - 20% - - 20%

LIme 4.0 kg 1.6 kg - 3.5 kg 1.5 kg

Fertilizers 0.4 kg 0.4 kg - 0.65 kg 0.4 kg
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€ 8,00
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€ 12,00
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Coir

Strawberry
Prem. +
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Softfruit
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Environmental shadow cost (€ / m3)
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Packaging
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Production

Inbound logistics
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Environmental impact of different recipes

30* MKI stands for ‘Milieukosten Indicator’, it was developed by the Dutch government to be able to compare environmental impact in one single value. The financial value equals the expected societal cost to reverse the environmental impact. 
** Landscape restoration is based on an annual absorption of 120g CO2 / m2 of restored peat landscape. After restoration, the landscape will no longer be used for peat extraction [Alm et al (2017)]

HC3 Grof
Strawberry
Excellent

Strawberry
Coir

Strawberry Prem. + 
Woodfiber

Softfruit Green

White peat medium 15% - - 15% -

Fibermix Horticulture 30% - - 30% -

Fraction 1 15% 20% - - -

Fraction 2 40% 20% - 30% -

Cocopeat - 40% 100% - 25%

Cocofiber - - - - 15%

Woodfiber - - - 25% -

Accretio - - - - 40%

Perlite - 20% - - 20%

LIme 4.0 kg 1.6 kg - 3.5 kg 1.5 kg

Fertilizers 0.4 kg 0.4 kg - 0.65 kg 0.4 kg
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Environmental impact overview

31

Overview of environmental impact

* MKI stands for ‘Milieukosten Indicator’, it was developed by the Dutch government to be able to compare environmental impact in one single value. The financial value equals the expected societal cost to reverse the environmental impact. 
** Landscape restoration is based on an annual absorption of 120g CO2 / m2 of restored peat landscape. After restoration, the landscape will no longer be used for peat extraction [Alm et al (2017)]
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Overview of LCA results per lifecycle stage

32

HC3 Grof (Strawberry
Excellent Coarse)

Strawberry Excellent Strawberry Coir
Strawberry Premium 

+ Woodfiber
Softfruit Green

Lifecycle stage
MKI 

(€ / m3)

Emissions 
(kg CO2 / 

m3)

MKI 
(€ / m3)

Emissions 
(kg CO2 / 

m3)

MKI 
(€ / m3)

Emissions 
(kg CO2 / 

m3)

MKI 
(€ / m3)

Emissions 
(kg CO2 / 

m3)

MKI 
(€ / m3)

Emissions 
(kg CO2 / 

m3)

Extraction € 1,65 13,6 € 3,48 22,9 € 3,47 14,1 € 2,83 15,6 € 3,14 20,0

Inbound logistics € 2,15 11,0 € 2,36 11,5 € 3,65 17,0 € 1,99 11,2 € 3,35 16,2

Production € 0,19 1,7 € 0,19 1,6 € 0,19 1,6 € 0,19 1,7 € 0,19 1,6

Use & End-of-Life € 6,00 119,9 € 2,40 48,0 € 0,00 0,0 € 4,50 90,0 € 0,00 0,0

Landscape 
restoration

-€ 2,81 -56,2 -€ 1,12 -22,5 € 0,00 0,0 -€ 2,11 -42,2 € 0,00 0,0

Packaging € 0,00 0,0 € 0,00 0,0 € 0,00 0,0 € 0,00 0,0 € 0,00 0,0

Outbound logistics € 0,25 1,9 € 0,32 2,5 € 0,48 3,7 € 0,23 1,8 € 0,41 3,2

Total € 7,42 91,9 € 7,62 64,0 € 7,79 36,5 € 7,63 78,1 € 7,09 41,0

31

32



Delphy ISFC Field Day 09-06-2022

17

33

Parameters to take in account when
introducing new raw materials

•Suitability for horticulture

• Chemical characteristics

• EC (full chemical analysis)

• pH

• pH buffer

• N-immobilisation

• Physical characteristics

• WOK

• AFP

• pF

• Structure stability (respiration test)

Kekkilä-BVB RESEARCH

Kekkilä-BVB Research performs quality checks on 

raw materials and ready to use mixtures, 

guarantees sample collection and analysis within 

the quality system and contributes to the 

development of new substrates of excellent quality.

6
LABORATORIES

2
PHYTOTRON

33
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Chemical analysis

N-immobilisation

36

Woodfibre 1

Dagen incubatie 
@25 C

Woodfibre 3

Dagen incubatie
@25 C

Woodfibre 2

Dagen incubatie
@25 C

Woodfibre 4

Dagen incubatie
@25 C

35
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Miscanthus
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N-immobilisation of new raw materials

Respirationtest
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STABILITY
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STABILITY
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STABILITY

40
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STABILITY

41

FYSICAL CHARACTERISTICS

42
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Green compost
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FYSICAL CHARACTERISTICS

43
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pF curve raw materials

Accretio
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Woodfibre coarse

Green compost

Tension (-cm)

pH BUFFER 
RAW MATERIALS

pH buffer of different 

raw materials, pH 

between 4 – 6,5. 

Research: RHP. 

Raw material PH BUFFER (meq/liter 
product)

Baltic white peat 23

Swedish white peat 19

Block peat 17

Blackpeat 24

Accretio 17

Coir 7

Wood fibre 4

Bark 15
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Parameters to take in account when
introducing new raw materials

•Suitability for horticulture

• Chemical characteristics

• EC (full chemical analysis)

• pH

• pH buffer

• N-immobilisation

• Physical characteristics

• WOK

• AFP

• pF

• Structure stability (respiration test)

• Safety (pathogens, heavy metals, weeds, .....)

46

Product Percentage of products containing residues

Bark 28

Woodfibre 18

Coir 5

Compost 68

Peat 0

Pesticide residues

Also risks with
heavy metals

45
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Parameters to take in account when
introducing new raw materials

•Suitability for horticulture

• Chemical characteristics

• EC (full chemical analysis)

• pH

• pH buffer

• N-immobilisation

• Physical characteristics

• WOK

• AFP

• pF

• Structure stability (respiration test)

• Safety (pathogens, heavy metals, weeds, .....)

• Availability (100.000m3+)

• MKI score

• Price

48

SUSTAINABILITY IS MORE THAN JUST CARBON FOOTPRINT

Key aspects:
• Responsible sourcing
• Lean logistics
• Efficient production
• Effective use 

• Valuable second life

47
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Parameters to take in account when
introducing new raw materials

•Suitability for horticulture

• Chemical characteristics

• EC (full chemical analysis)

• pH

• pH buffer

• N-immobilisation

• Physical characteristics

• WOK

• AFP

• pF

• Structure stability (respiration test)

• Safety (pathogens, heavy metals, weeds, .....)

• Availability (100.000m3+)

• MKI score

• Price

• 2nd Life

50

Sustainability of substrates in 
the softfruit industry

•Fit for purpose
•Sustainability is more than CO2 only

•LCA is a great tool to determine MKI

•New raw materials required

•Every raw material has its pros and cons

•Raw materials are seldomly suitable as stand-alone

•Research needed to include new ingredients

• incl 2nd life products

49
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Eric Boot

+31(0)6 53 990 338

Eric.Boot@kekkila-bvb.com

©Kekkilä-BVB 2021. The content of this document is confidential and intended for the recipient(s) specified in the 
message to which this document was attached. It is strictly forbidden to share any part of this document with any 
third party without a written consent of the sender. No rights may be derived from this document. 
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