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Rationale for the survey

* Paludiculture, as an explicit concept, is of recent vintage (Hans Joosten, Wendelin
Wichtmann and colleagues)

® There is an emerging interest around the globe
* Emerging knowledge base: emissions from peatland, impact on water quality etc.
(prevailing natural science perspective)
* Proposal : study paludiculture via innovation lenses from the social sciences
* Rationale of the survey:
* What do we know about practical paludicultures around the world?
* Their goals and contexts?
* Their benefits and innovations in practice?
* Opportunities and barriers?
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Conceptual approach: Paludiculture

as a critical sustainability innovation mission

® Sustainability goals (e.g. Paris, SDGs) and sustainability
conceptions

* Innovation mission “between” projects and abstract goals (“SDGS”);
various domains of the mission: sphagnum farming for horticulture,
wet agriculture on rewetted land, traditional wet land use, restoration
of drained peatlands and conservation of intact ones

* Critical: a) as including innovation and exnovation, restoration and
resistance; b) path-creating (not just market-creating)

* Main conceptual sources: Mazzucato (2018), Beckert (2010),
(Kemp et al. 1998), for elaboration see Ziegler (2020)
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Methodology

Target
* Practical paludicultures around the world. B|g th ank
Field

* Qualtrics-Survey open between October 16" 2020 and January 9t 2021 you to all

® Survey invitation via:

* Projects data base (personal emails) created via own research WhO tOOk

* Greifswald Mire Center Paludiculture newsletter tlme

* FAO/Global Peatlands Initiative

* Ramsar Wetlands Forum . responding
* Sample of a long survey (30-45 minutes)

* Total sample varies because: to the

* Some respondents have skipped questions.

* Some respondents did not fill all the sections of the survey. SUFVey!
* Limits

* There was a technological barrier in reaching traditional projects in Asian and African countries,
hence there is potential overrepresentation of European and research lead projects.

® Qur analysis is based on survey responses (and some follow-ups)
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Results: Participating initiatives and their location

B Africa B Americas B Asia B Europe M Oceania

21/03/11 Base : Total sample (n=47) 5

Q3: What is the location of your site?



Results: Sustainability

A necessity-
driven
Innovation

149

869

@ Crained [ Undrained

21/03/11 Base: Total sample (n=43) ]
Q13: What was the prior use or situation of the land before the paludiculture was implemented?



Results: Sustainability

* Agriculture, and to a
lesser extent 13%
horticulture, forestry %
and energy drive the 5%
demand for drained
land

* Change in land use
due to agriculture is 45%
one of 5 direct drivers
of current
unsustainability
(IPBES 2019) Extraction for horticulture

32%

@ crable use [ Permanent grassland [ Forestry [ Extraction for ensrgy

Base: ‘Drained’ only (Q13) (n=38)
21/03/11 Q14: What was the land drained for? 7



Results: General characterization

Multiple Goals of the paludicultures

Production of biomass 78%

Greenhouse gas emission reduction 71%

Protection of native species 47%

Income generation 42%
Reduce land subsidence ISR 36%
Nutrient removal N 36%
Improvement of water quality T 339
Local water retention IIEEEEEEEEEEEEEEEEEEEEEEEEE  33%
Protection of livelihood HEEEEEEEEEEEE  31%
Recreational (eco-tourism) I 15%
Fire risk reduction I 16%
Knowledge sharing s 13%
Research mmmm 11%

Goals

Restoration mmmm 4%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90%
% of respondents

Respondents have 4,6
goals on average

Base: Total sample (n=45) .

21/03/11 Q18: What are the goals of the paludiculture?



Results: General characterization

Multiple uses of the biomass

Construction 49%
Energy 35%
Growing media 35%
Food 28%
Fodder GG 26%
] L . .
“ Medicine G 141% Opportunity perception:
" ol . Respondents have 2,2 uses on
| . :
ecreationa 12% average; and 1,5 uses on average (if
Restoration . 5% only “in place” uses are considered,
i.e. no “intended uses").
Bedding NN 5%

Packaging I 5%
Other* I 14%

0% 10% 20% 30% 40% 50% 60%
% of respondents

Base: Total sample (n=43)
21/03/11 Q28: What is the utilisation of the biomass in the paludiculture? 9
*QOther: biogenic polymere, chemical absoption, handicraft, carbon sequestration, manure given free of charge



Results: General characterization

Plant types (coded)

Graminoid | 57%
Moss I 31%

Tree | 24%

Plants were listed that do not grow in
paludiculture conditions:

e Coconut (cocos nucifera)

e Karet (Hevea sp)

e Miscanthus x giganteus Greef et Deuter
e Arundo donax L.

Fern [N 2% «  Hazelnut tree

Forb/herb | 7

Bamboo [ 2%

shrub [ 2%

0% 10% 20% 30% 40% 50% 60%
% of respondents

Base: Total sample (n=42)

21/03/11 Q20: What kind of plant biomass are you producing in your paludiculture?
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Results: General characterization

Grown or developed by succession?

2%

32%

66%

B Grown the paludiculture (target oriented) ) Developed by succession [ | don't know

Base: Total sample (n=44)

21/03/11 Q21: Have you grown the paludiculture or has it developed by succession?
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Results: General characterization

Sowing vs planting

3%

3494

62%

B sowing @ Planting [ 1 don't know

Base: ‘Grown’ only (Q21) (n=29)

21/03/11 Q22: Was it grown via sowing or planting?
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Results: General characterization

Average water level

17%

21%
109

24%
29%

@ Fermanent inundation (please specify) [ Atsoilsurface [ -15to-30cm [ Deeper

I don't know

Base: Total sample (n=42)

21/03/11 Q43: What is the average water level?
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Results: General characterization

Maintenance of the paludiculture

Future project

Water table management
Weed control

Replanting / re-sowing
Fertilisation

None

Other

Mowing

Harvesting

0% 5% 10% 15% 20% 25%
% of respondents

Base: Total sample (n=42)

21/03/11 Q45: What activities do you do in order to maintain the paludiculture Please select all that apply.

30%

35%

40%
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Results: General ch

aracterization

A Science-initiated innovation (1)

Research project

Govenment

Private sector

Civil society (for
example
associations,
non-governmental
organisations)

International
organisation

Indigenous community

Other (please
specify)

| don't know

200311

1%

24%

17%

—
Ed

3%

3%

I I I I I I I I
0% 10% 20% 30% 40% 50% 60% T0% 0% 0%

B % of respondents

Base: ‘New Projects’ only (Q5) (n=29)
Q8: Who initiated the paludiculture?

1
100%



Results general characterization:

A Science-initiated innovation (2)

Research 5504

Private enterprise 36%%

Public authority 36%%

Civil society .

Community,

househalds 14%

I I [ I I [ I
0% 10% 20% 0% 40% 50% 60% 0% 80%

21/03/11 Base: Total sample (n=42)
Q38: Who is in the lead in running the project? Please select all that apply.

I
0%

|
10094
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Results: General characterization

An emerging phenomenon (1)
61% less than
three years

13% more than
10 years

B Less than 2 years B More than 2 years

Base: ‘New Projects’ only (Q3) (n=30)
21/03/11 Q6: When did the project start? v



Results: General characterization

An emerging phenomenon (2)

* 59%: project size
less than 10 hectares

Hmlessthanl ®m1to1l0 ®m1lto25 ®m26to100 ®101to 1000 m=m1001to 10,000 m=m10,001+

Base: Total sample (n=45)

21/03/11 Q4: What is the size of the land (in hectares)?
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Results: General characterization

An emerging phenomenon (3) Novel practices

Product

Tools and machinery

Organisation

Distribution channel

@
Q
g Harvest and processing techniques
a
Knowledge
Water management
Other
None
21/03/11

0%

_____________________________________________________________________WuQ
I Emmmmmmmmmmmmm—— 40%
I 24%
I 18%

I 0%

I 9%
I 7%
I 7%
s 249
5% 10% 15% 20% 25% 30% 35% 40% 45%
% of total respondents
Base: Total sample (n=45) 19

Q35: What novel practices did you develop in order to carry out the paludiculture?



Results: General characterization

An emerging phenomenon (4) Patent vs open access

Product

Organisation

Distribution channel I —

. . |
Harvest and processing techniques

Knowledge __
Water management __
Other T ———
0 2 4 6 8 10 12
Number of choices
mDoesn't know mPatent mOpen access
21/03/11 Base: Total sample (n=45) 20

Q36: Will you patent some ideas or keep them with open access?



Results: General characterization

An emerging phenomenon (5)

58% say

paludiculture no or 16%
only marginal 2o
source of income.
— 27%
299

B The main source of income [ One of several major sources of income  [J A marginal source of income

B Mot a source of income

Base: Total sample (n=45)
21/03/11 Q27: For the land user, the harvested biomass is the main source of income, one of several major 21
sources of income, a marginal source of income, or not a source of income?



Results: General characterization

An emerging phenomenon (6)

78% of initiatives
depend on external
funding

26%

749

Bves Pno

Base: Total sample (n=39)
Q69 - Is the economic viability of your paludiculture dependant on a subsidy or other external payment in addition to the
21/03/11 22
actual products produced?



Results: General characterization

An emerging phenomenon (7). government funded

Government

Finance
o]
Q.
2 Private sector
n
©
)
©  Civil society
>
o
(9]
science | 14%
/A [ 10%
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
% of respondents
21/03/11 Base: ‘Yes’ only (Q69) (n=29) 23

Q70: Who is supplying the financial support? Please select all that apply.



Results: General characterization

A collaborative phenomenon (1)

* Reponses did not identify specific legal entities with the exception of 3
cooperatives, 3 companies and 1 limited liability company.

* Rather they characterized who is organizing the project: Research-private industry
collaboration; research-public authority collaboration; public authority-civil society
collaboration; Private enterprise; Research Project; Public project (municipality,
local government).

21/03/11 Base: Total sample (n=43) »
Q39: What legal structure (company, cooperative, etc.) do you use to run the paludiculture?



Results: General characterization

A collaborative phenomenon (2): Land ownership

Private sector 43%

Govermnment 43%

Indigenous commuwnity -
| ! ! ' ! !

11%
[
0% 10% 20% 30% 40% 0% 60% T0%

Base: Total sample (n=46)

21/03/11 Q9: Who owns the land on which the paludiculture is carried out?

80%

[
S0%

[
100%
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Results: Barriers and Path Dependency

Nature conservation
&5 8 prioeity over
any use

30
J
Other
please
spedify

Perorived lack of
SCONCIMIC 'AEDI'.T)‘ of
the paludiculture

23
I
2
Local
communi
ty

32
j
Science

Melioration and land
drainage as an
mportant achisvemnent
and tradition

24

J
5
A\

Aesthetic-cultural
apprecistion of
drained landscape

0
&
]
Mature
ConNSen
o

Reasons for Stasis

- - 2=
@ =
-ack of knowledge and -
education about - =
" »
paludiculture o D
32

10—
5
']

Other (please
specify)

o

Cognitive frames

. Social networks

1 1
W A lot of support i e i ot
B Some support o 5 5 8 :
W No support & - . . i : .
i Institutions
Base: Total sample (n=41)
21/03/11 Q64: To what level does your paludiculture face the following

obstacles?
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Results: Opportunity — Socio-Economic Dynamic

Ecosystem senees
pravided by peatland
snd wetland

Communal and

raditional B
conceptions of B -
peatlands, wetlands

24

and their 17 f A
contribution

.

‘:ﬁ £
=1 55 %
Reasons for Change - =3
Environmental r o2
degradation and = 2 S5g
ecological crisis Ly - 5;:" 8
. le 3
| - = g
) . £
Perceted eCconomic - -
opportunities linked a Ll L
1o paludiculture . 5
gy
- - ES
m =
| | | | " | | | - e - re L T T T T e B e B B B
0 : 4 6 & 10 12 14 16 18 20 . @ w N B2 ®m @ w N O @ © v N
| o T 8 B 8 8% 32 N 8
Cognitive frames N - .
g Social networks
| v ! I | !
3§ 51 2y §s
2B 5 =X £
i
i85 - ]
B A lot of support i .

=)

W Some support Institutions
Il Mo support

Base: Total sample (n=38)
21/03/11

Q68: Which of the following support(ed) your paludiculture? 27



Intermediary conclusion (1)

Paludiculture an emerging, science-driven
and collaborative phenomenon facing strong
path-dependency in various global C@Em&ﬁ -

Mt CO, e
<1
1-5

B s- 10 b

B 10-40
— m -~
e ) GREIFSWALD
MIRE

- 100
g CENTRE
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Intermediary conclusion (2):

A cautiously optimistic outlook

* 89% of participants
expect/think it likely 10%
that there will be
more paludiculture
initiatives in their
country five years
from now.

33% 5506

B ves @ Fobably [ Probably not [ Mo

Base: Total sample (n=39)

21/03/11 Q72: Five years from now, do you expect further paludiculture projects to develop in your country/region?
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Discussion: Paludiculture and Paludicultures (1)

A global “innovation mission “

evarieties of paludicultures and
need for more specialized
typologies

* Type-specific controversies,
trade offs and conflicts

*|mportance of recognizing
traditional uses

21/03/11 30



Discussion: Paludiculture and Paludicultures (1)

Varieties of paludicultures

With a view to the productive function, we can identify paludiculture contributions to:

Agriculture Sphagnum Ener Materials Recreation

16 Farming and Other
14
12
10
8
6
4
2 | d L
o = (W

Fodder * Food edding Medicine  Restoration Ho Enqrgy  Caqnstruction Packaglng Recreational  Other*

Gram|n0|d Moss Tree

Examples of plant types and their productive uses as identified by respondents (Q20-Q30)



Discussion: Paludiculture and Paludicultures (1)
New project “or” traditional land use

B In continuation with traditional land use (] & new or recent paludiculture project

Base: Total sample (n=47)

21/03/11 Q5: Is the paludiculture in continuation with traditional land use or a new or recent project?

32



Discussion: Paludiculture and Paludicultures (1):

The creativity in tradition

Varieties of « continuity with tradition »

in survey responses (coded):

* Sustaining traditional use

* Expanding traditional use

* Returning to and strengthening traditional use
* Co-existence

<o

21/03/11 Source pictures. Wikipedia and Norfolk Reed Thatching Project 33



Discussion: Paludicultures and Paludi-Culture (2)

How to frame the transformation challenge?

Narrow definition: use of spontaneously grown
or cultivated biomass from wet peatlands under
conditions in which the peat is conserved or
even newly formed

Wide definition: a culture of living sustainably
with peatlands (caring for peat but without

further use as requirement) |

« Culture: “the set of values, conventions, or social practices associated §
with a particular field, activity, or societal characteristic” (dictionary
definition)

» The climate emission reduction reason: Pure restoration and no
productive use of biomass; Carbon « harvesting » and carbon
finance (ex. Moor Futures); exnovation and ending practices

* The climate adaptation reason: Thawing permafrost soils; new ways
of living with the land — sustainably!?

@ © Hans Joosten

21/03/11 34



Discussion: Peat and People (3)

* Paludiculture on (partly) drained land: AN ey Ao ot

26% of responses water level 15-30 cm; _—

10% even deeper below surface (Q43) s 5 | st ..
—Likely continued peat reduction and
climate emission.

Example of agro-silvofishery

* Paludiculture on undrained land?

Source: Budiman et al. 2020
Example of harvesting on nature conservation areas

* Sustainable Development and “compromised paludiculture” (Budiman et al 2020)
Environmental protection “versus” basic needs/local livelihoods. Challenge suggested
by the survey: Top-down tendency in paludiculture initiatives. Needed: Complementary
social policy and long-term innovation policy

21/03/11 35



Discussion: Politics of Peat — rewetting of what?

(4): “Responsible peat” vs “sustainable paludiculture”
- the battle of the mire ecologists

The heart of the controversy: is there a case for continued peat extraction?

* The “responsible” argument: Work with peat extractors and find improved solutions (i.e. for
restoration); alternatives to extraction need to be compared with full life cycle .

* Survey support for argument: alternative is at the very beginning, not an established
commercial model

* The “sustainable” argument: 1) Work with peat innovators — climate neutrality demands no net
loss of sinks and additional sinks (peatlands can be restored but peat cannot be regrown by
human time scales); 2) Responsible peat industry in well regulated country sets precedent for

other countries (extraction without restoration)

* Supported by survey: a) Documented “misunderstandings” of paludiculture; 2) Global
emergence of the topic: affluent countries such as Canada can show the way how a just

transition of the industry is possible

* Shared points: Peat extraction is not sustainable; artificial cultivation (“sphagnum farming”)
and substrate innovation is in principle a desirable alternative that needs more support

21/03/11 36



Thank you, merci und Danke

The full survey responses are available upon request
from rafael.ziegler@hec.ca.

We will have more time for the discussion of survey
responses and their implication for users this afternoon,
16:30, Workshop A « Global network for paludiculture
— needs & options for exchange”


mailto:rafael.ziegler@hec.ca
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