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Rewetting peatlands is crucial for reducing global 
greenhouse gas emissions, as these ecosystems store 
twice as much carbon compared to forests. In Germany, 
94% of peatlands have been drained for agriculture 
(Tanneberger and Schroeder 2023). Transitioning to 
sustainable wetland regeneration is crucial, and depends 
on farmers being able to develop viable new peatland 
economies, known as paludiculture from the Latin 
palus, meaning swamp (Furtak and Joosten 2024). 
Our research addresses how we can support farmers to 
thrive in these rewetted landscapes, to develop suitable 
new technologies with local resources, and speculate 
on future modes of living in these newly fashioned 
landscapes. Our research site is fenland (Niedermoor) 
near Kremmen, in Brandenburg, in northeastern Germany. 
Here we focus on the potential of peatland grasses, 
specifically reed canary grass (Phalaris arundinacea) 
and sedge (Carex spp.), as materials which could be 
grown in abundance in this area, and explore their 
properties, traditional craftsmanship methods, 
and modern technologies of making. 

At the intersection of design research and materials 
science, our initial research phase has focused on 
understanding the harvesting process of sedges and reed 
canary grass, emphasizing innovative techniques for 
processing these materials while preserving their structure, 
analyzed through microcomputed tomography scans.  
To better understand the mechanical properties of these 
plants, and how their geometry shifts between wet and dry 
states, we study their swelling and shrinkage behavior. 

Initial experiments indicate significant differences  
in the properties of the two plant species, influencing 
their potential for architectural applications. 

Our material-driven design approach examines  
how to best utilize these grasses according to their 
mechanical properties. By experimenting with techniques 
like coiled basketry, we create architectural objects that 
encourage a dialogue among diverse stakeholders. 
Coiling, an ancient basketry method, offers versatility 
by allowing various form adjustments based on plant 
density, length, and alignment. Experiments produced 
coils up to 30 meters in length, which were further 
tested as modular building elements and potential 
geotextiles for ecological restoration. At the end of use, 
paludiculture-based structures can decompose naturally 
without environmental toxins, potentially reintegrating 
into wetland ecosystems as feed for local animals 
or through industrial cascading for material reuse. 

These coiled objects serve as “boundary objects”  
(Star and Griesemer 1989) bridging diverse perspectives 
from science, design, agriculture, and traditional crafts. 
As versatile symbols, they resonate differently across 
disciplines, representing sustainable materials in ecology, 
functional design in architecture, and anthropological 
approaches to basketry as a cultural technique.  
This research demonstrates how interdisciplinary 
insights can drive new applications for biomaterials, 
paving the way for sustainable design solutions.
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1. To achieve the EU’s climate neutrality 
goal by 2050, member states need to cut 
greenhouse gas emissions by at least 55%  
by 2030. Peatlands play a vital role in this 
effort, as they hold twice as much carbon 
globally as all forests combined (International 
Union for Conservation of Nature, 2021).

2. In Germany, over 94% of peatlands are 
drained, often for farming (Tanneberger and 
Schroeder 2023). Formed after the last Ice Age, 
they have been used since prehistory and in 
modern times, heavily drained.  
Brandenburg holds 15%, with 75% farmed 
(Dewitz 2023). In Kremmen, some farmers 
restore wetland farming.

3. A major question is how rewetted peatlands 
can generate income for farming communities. 
Transitioning from conventional to wetland 
farming requires not just new machinery,  
but also new knowledge, harvesting cycles,  
and adjustments to cultural identity.

4. Paludiculture refers to cultivating biomass 
on wet peatlands, offering a sustainable 
farming alternative. To make this transition 
viable for farmers, there is a strong need 
to establish new markets for paludiculture 
products. 

5 and 6. Most paludiculture crops serve as  
a raw material to extract fibers or chemicals. 
These processes destroy plant structure 
and limit the reuse in a cascade utilization 
approach. Our method aims to make use of  
the intact plant structure avoiding modification 
that restricts reuse.

8. Historically, paludiculture plants were 
used in various non-industrial ways, such as 
boat-building and thatching with reed straw. 
They were also crafted into baskets, beehives, 
furniture, shoes, and other household items.

9. The initial phase of research focused on 
understanding the harvesting process. Unlike 
conventional methods where plants are cut and 
pressed into hay bales, we experimented by 
cutting plants at their full length.

10. At Moorhofen Kremmen, harvesting 
occurred in late spring and summer. 
Rewetted fields on the Petri family farm 
serve both research and economic purposes. 
In partnership with the Leibniz Institute for 
Agricultural Engineering and Bioeconomy, 
plants were harvested at various times to 
study their properties.

11. This research primarily focuses on two 
types of plants: sedges (Carex spp.) and reed 
canary grass (Phalaris arundinacea).

12. These native plants grow in mixed cultures 
on the wet meadows and are farmed as fodder. 
This research compared their structure and 
mechanical properties and how these change 
with low-impact fabrication. Tests under 
identical conditions showed suitability for 
crafts such as coiling.

13. To understand the 3D structure of sedges 
and reed canary grass, microcomputed 
tomography scans are used. Here, sedges 
appear triangular and leaves run around each 
other in a helical pattern.

14. Reed canary grass has hollow, jointed,  
round stems.

15. Water saturated sedge possess a similar 
leave geometry as in the dry state as shown in 
the CT Scan.

16. Similar to sedge, reed canary grass 
possesses a similar leave and stem geometry 
as in the dry state as shown in the CT scan.

17. By combining knowledge of plant structure 
and properties with traditional craft techniques 
and exploring future technologies, new design 
and architectural applications can be developed. 
One key technique being explored in this 
research is coiling.

18. Coiling is one of the oldest basketry 
techniques, where a continuous fiber is wound 
around a core of fibers, here whole plants. This 
is only one form of coiling, which can also mean 
bundling fibers and holding them together with 
a continuous fiber.

19. In initial experiments, whole plants were 
formed into coils. Unlike traditional basketry, 
the technique focuses on creating a separate 
coil, allowing more freedom in form creation 
rather than building a fixed three-dimensional 
shape.

20. The plants were sorted by species and fed 
through funnels made of plywood. A custom 
tool was used to wrap a hemp rope around the 
plants. The coil’s diameter, the tightness of 
the hemp rope, and the wrapping angle can be 
adjusted to achieve different results.

21. Creating the coil before forming the 
final shape allows for increased flexibility in 
designing and improvising different forms. 
This process simplifies upscaling compared to 
traditional basketry where both the final shape 
and the length of the coil must be known from 
the beginning.

22. During the making process, further insights 
emerge on how the properties of the coils 
can be modified. For example, the density 
or amount of plant material inside the coil 
determines flexibility and rigidity.

23 and 24. Another important factor is the 
length of the plants, which varies depending on 
the harvest time, and how parallel the plants 
are aligned. Using shorter, less aligned plants 
results in a more flexible coil, but with lower 
resistance to tension and twisting.

25. The creation of a 30-meter-long coil allowed 
for experimenting with various forms. One of 
the first shapes created was a platform, or 
«island.» The method was inspired by traditional 
coiled baskets, where the beginning and end of 
the coil are secured to form a closed object.

26. Initial tests on form, connection, and 
stability showed that a firmer coil is needed 
to withstand pressure; otherwise, the coil 
shifts when stepped on. This prototype offers 
insights into fabrication and design while 
raising new questions.

28. Another approach uses the material in 
urban spaces. Grass coils were clamped and 
cut into segments, creating building blocks 
that retain their shape but can shift internally 
based on packing density. This approach allows 
for stacking and connecting the blocks without 
additional material.

29. The mechanical stability of the coil exceeds 
that of the individual plants by far. While 
individual plants may not be stable enough 
for architectural use, when combined in large 
quantities as coils, they become more stable 
and can be shaped into forms.

30. As a biomaterial, grasses have a shorter 
lifespan than most synthetic materials. 
Working with biomaterials naturally requires 
managing their decay and impermanence. This 
can involve ongoing maintenance or accepting 
the material’s eventual breakdown.

31. Once coiled structures have fulfilled their 
purpose, they can be returned to natural 
material cycles. Since no toxins or long living 
substances are used in their production, 
objects made from paludiculture plants can 
decompose naturally or even be consumed by 
local wetland animals, such as water buffalos.

32. Our design aims to research the properties 
of the full-length plants and their potential 
at architectural scales. Afterwards, materials 
can be industrially processed in a cascading 
use approach, where plant structures 
are disassembled for further lower-value 
applications.

33. A central goal of this research project is to 
explore how boundary objects can foster new 
connections across various research fields.  
The coiled objects produced in this study serve 
as boundary objects (Star and Griesemer 1989). 

34. Our research objects embody an 
interdisciplinary blend of science, traditional 
craftsmanship, and design disciplines, aligning 
with the concept of boundary objects.  
They exist at the intersection of multiple fields, 
allowing each discipline to interpret and use 
them in unique ways.

36. The research objects have flexible 
meanings: as biological resources, sustainable 
materials, functional forms, and mediators 
between craft, design, and digital fabrication. 
Their versatility demonstrates how boundary 
objects foster dialogue across diverse 
perspectives.
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