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OBJECTS AS TEMPORAL ENTITIES: THE

One of the key points of tension in building a more sustainable
institution is that between the duty of care museums have towards
artworks, artefacts, and belongings in their collections, and
the energy and materials required to preserve those collections.
Building on the work of groups such as Ki Culture, Gallery Climate
Coalition, and STiCH to encourage more passive environmental
controls and the use of sustainable, non-toxic materials in museum
storage, this project understands art objects (in the words of
curator and historian Marina Valle Noronha), as “temporal entities”
that will inevitably degrade and decay over time.

Objects as Temporal Entities comprises a series of documents,
quides, art objects, and a solar-powered archive designed to
investigate, trouble, and provide guidance on the storage and

FICTION OF PERMANENCE

visually and metaphorically throughout the
project to explore time, materials, and human/
more-than-human interaction. Developed by the
Centre for Sustainable Curating with members of
the Synthetic Collective at LUMA Arles as a part
of the Sustainable Institution (TSI) residency,
Objects as Temporal Entities is intended to be
both useful and thought-provoking. Grounded
in deep research and creative engagement, the
project aims to help artists and collectors
factor in the long and short lives and afterlives
of artworks and objects through the 1lens of
health and climate impacts.

breakdown of materials in collection. A set of acquisitions contract
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We are on a Zoom call with the Conservation
Department at the Smithsonian Cooper Hewitt Museum
as they hold up a yellow jug to the camera. Light
glistens off its exterior, which has a glossy
sheen redolent of pearlescent nail polish. The
colour is also, as it happens, reminiscent of
the so-called “apple juice effect,” a change
in colour associated with degrading plastics
as plasticizers move to the surface, leaving
discolouration in their wake. But in this case,
the colouring is intentional, meant to evoke the
algae base of the bioplastic material used to
make the jug.

These are the Atelier LUMA Algae Vessels,
created in 2017 by designers Maartje Dros and
Erik Klarenbeek when they were in residence at
Atelier LUMA. The series of jugs and bowls,
with designs based on Ancient Roman artefacts
found in the Camargue region of France and
housed in the collection of the Arles Museum of
Antiquities, are made from a bioplastic invented
on site, created from dried and powdered algae
mixed with sugar-based bioplastic (PLA). When
pressed through an extruder, the mixture creates
a filament that can be used in a Fused Deposition
Modeling (FDM) 3D printed form.

Of surprise to nearly everyone on the Zoom call
is that in the seven years since the jugs were
made there has been virtually no optical change
at all. The vessels in the study collection are
faring as well as those that have been stored in
climate-controlled museum storage conditions.

The longevity is a conundrum. On the one hand,
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the undamaged look of the jugs suggests that
bioplastics, including some DIY polymers, may
be a stable and durable material for artists. On
the other hand, the artists and the conservators
all expected these algae-based bioplastics to
deteriorate and decompose. The return of the
Vessels to their bio-based components was, in
fact, an important conceptual element of the
project. The pristine appearance of the Alqgae
Vessels in the study collection suggests that
the bioplastics used may in fact have more
extended lifespans than anticipated. Because the
jugs were accorded a ten-year lifespan, their
unaltered presence in 2024 presents something
of a quandary and raises a number of questions,
key among them:

What are bioplastics and how do the
different categories of bioplastics inform
decision-making processes for artists and
designers?

Are Dbioplastics a viable option for
artists and designers hoping to become
more environmentally attuned in their
practices?

What happens to bioplastics in museum
collections over time?

We’®ll return to the Algae Vessels, but first, an
overview is necessary.

Figure 1. Algae Vessels, Klarenbeek & Dros,
photocredit Antoine Raab, courtesy Luma, 2017



Figure 2. Algae Vessels in the study collection at the
Cooper Hewitt, photo by Kirsty Robertson, 2024
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Bioplastics

As with petrochemical plastics, there is not one singular bioplastic
but many.! Of crucial importance is how the bioplastic is made, how
long it lasts in a usable state, to what extent it is biodegradable
and/or compostable, and what the artist’s intent is with regards
to change over time in the work. Bioplastics® are a continuum,
ranging from naturally occurring biopolymers that are industrially
manufactured to very closely mimic petrochemical plastics to DIY
“kitchen sink” biomaterials made from food waste that have elements
of plasticity but degrade extremely quickly. Prototype research
on marketable, scalable, fast biodegrading, and home composting
materials is extensive, and the field of bioplastics is changing
rapidly.

Nonetheless, the most important takeaway from this material quide
is that when it comes to bioplastics, much is unknown. Any easy
answers should be treated with caution.

Bioplastics in the form of biopolymers have been around for
centuries, and in fact pre-date petrochemical plastics. Naturally
occurring biopolymers, such as natural rubbers and latex, as well
as bioplastics derived from renewable biomass, including shellac,
cellulose, casein (milk), and bois durci (a patented mixture of
blood and wood dust), all predate the refinement of crude oil and
natural gas into the petrochemical plastics common today.

The European Bioplastics Association defines bioplastics as
material that “is either biobased, biodegradable, or features
both properties.”® Biobased plastics “fully or partially made
from biological resources, rather than fossil raw materials” are
also considered to be bioplastics but are not always compostable
or biodegradable.* In short, the umbrella term bioplastic is used

Figure 3. A drawer of experimental bioplastic
filaments, Atelier LUMA, photo by Kirsty Robertson,
2024
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to describe an array of materials ranging from polyethylene (PE)
manufactured from corn-derived ethanol and demonstrating similar
chemical composition and physical properties to traditional PE, to
petroleum-derived plastics with additives to catalyze degradation,
to algae-based polymers that dissolve in water.® Currently, 95%
of the world’s plastic is derived from fossil fuels, but the
field of bioplastics has expanded rapidly since the early 2000s,
simultaneously offering potential solutions to the generational
waste of traditional plastics while becoming increasingly complex
and difficult to navigate.®

In this material guide, we provide an overview of the bioplastics
most easily accessible to artists, but the suggestions made here
do not apply to all bioplastics. As Bianca Gongalves et al. write:

The conservation and heritage industry faces an
increasing conundrum surrounding consumer choices
in the realm of sustainable materials, particularly
concerning biodegradable plastics, bioplastics,
biobased plastics, and compostable products. The
confusion arises from the overlapping and ambiguous
terminology used to describe these materials and
the intricate balance that conservators must strike
between preserving cultural artifacts and adopting
environmentally friendly practices.”’

Industrial PLA (Polylactic acid)

Polylactic acid (PLA) is a thermoplastic aliphatic polyester and
one of the most common biobased plastics commercially available,
with a range of applications in 3D printing, textiles, single-
use packaging, and medical implants. PLA was first synthesized
in the 1920s by Wallace Carruthers, the DuPont scientist who
famously would later develop the process for making and marketing
nylon, thus launching the age of plastics.® As with many polymer
inventions, however, PLA was not scalable on a commercial level

until the 2010s.° Now marketed as a sustainable
and eco-friendly alternative to traditional
petrochemical plastics, the manufacturing of
PLA entails processing fermented plant starch
with acids and the addition of heat. The use
of renewable raw materials (feedstocks) such
as corn, potato, cassava, sugarcane, and sugar
beet, contributes to PLA’s green image, as does
its billing as recyclable, biodegradable, and
compostable at the end of its working 1life.
Certainly, some of PLA’s sustainability metrics
appear to be less detrimental to the environment
than petrochemical plastics, but the cultivation
of food crops as raw materials, the varied impacts
of manufacturing, and questionable claims of
circular disposal all need to be examined.

PLA composition: is it a more sustainable
material?

The mechanical properties of PLA can vary depending
on the composition and manufacturing process, but
it most closely resembles polypropylene (PP),
polyethylene (PE), and polyethylene terephthalate
(PET), and is often indiscernible from these
petrochemical plastics. PLA is frequently used
in applications that require flexibility and
transparency - properties that since the 1950s
have drawn artists to work with plastics. It is
reqularly found in the artworld as a replacement
for fossil-fuel-based plastics, and it shows up
frequently as filament for 3D printing. But how
eco-friendly is it?

Raw materials and environmental impact
* Renewable natural resources such as corn,



potato, cassava, sugarcane, and sugar beet are typically used
as the feedstock for PLA.

According to Reddy et al., if we imagine a scenario where the
250-300 million tons of plastics annually produced were to
be replaced by biobased polymers with the same land use per
kilogram of PLA, 5% of global arable agricultural land would be
required to meet feedstock demands (this does not account for
growth in PLA markets).®®

Crops not intended for human consumption are often treated
more intensely with pesticides and fungicides, increasing
ecotoxicity, marine eutrophication, and acidification.

The use of agricultural land and fresh water in the cultivation
of viable food crops for the manufacturing of products is
highly controversial and not in line with the United Nations’
Sustainable Development Goals (SDGs).!2

Conclusion: increased production of PLA could result in monocrop
planting that infringes on biodiversity, disrupts ecosystems, and
spurs deforestation

Supply chain

As one illustrative example, Thailand produces extensive sugarcane
crops for processing into foodstuffs and PLA. In Thailand,
sugarcane covers about 8% of the total arable agricultural
land. It is processed in Thailand to yield cane sugar, which is
then further processed into lactic acid through fermentation.
The lactic acid is polymerized (processed chemically with acids
and heat) in Thailand into PLA, and PLA is shipped to global
distributors.?®

PLA is produced in such a manner all over the world, creating
extensive supply chains that are seldom included in calculations
of environmental impact.

Manufacturing process

The multi-step process of turning plant starch into PLA polymer
is an energy-intensive industrial process, yielding a significant
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carbon footprint that is often “offset” in
carbon reporting by the carbon sequestering
potential of the agricultural feedstock.?®*

Toxicity

PLA is considered Generally Recognized as
Safe (GRAS) when in contact with food.

A recent study by Zimmerman et al. revealed,
however, that some PLA has toxicity 1levels
equivalent to polyvinyl (PVC) and polyurethane
(PU), casting doubt on its continued use as a
non-toxic alternative to plastics.?!®

Heated PLA (3D printing filament) releases
small amounts of volatile organic compounds
(VOCs), which are known to irritate eyes,
nose, and throat, cause headaches and nausea,
and damage the 1liver, kidneys, or central
nervous system. Some VOCs are carcinogens.'®

Disposal

PLA is not home compostable.?”

PLA is compostable in industrial facilities,
but because it does not add nutrients to
compost, it is typically sorted from biowaste
and either incinerated or sent to landfill.?s
Life cycle assessments (LCA) show that in
some scenarios (PLA film disposed in landfill),
there are reductions in carbon footprint over
traditional plastics, but this does not hold
for waste disposal through incineration or
for blended bioplastics which can have larger
LCA carbon footprints than fossil-fuel based
plastics.?®

Many biobased and biodegradable polymers are
treated with chemical modifications to add
flexibility, stability, or durability, which
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can significantly decrease their biodegradability.?®

* PLA will biodegrade eventually into CO02, water, and biomass,
but the timeframe is extensive and is estimated in some studies
as equivalent to traditional petrochemical plastics.?

* Furthermore, as PLA degrades slowly in the anaerobic environment
of the landfill, it releases methane (methane gas has a much
higher impact on greenhouse effect than does carbon dioxide).2

* PLA is theoretically recyclable, but recycling facilities don’t
exist in most locations. PLA products have a polymer resin
category 7 stamp, a category reserved for plastics that are
difficult to recycle.?

* In short, many bioplastics labeled as compostable and recyclable
can NOT be recycled or composted in existing facilities.

The main takeaway from current research on PLA is that its
environmental claims should be treated with caution. While many of
the assertions, such as that it is not derived from fossil fuels,
are correct, others are less demonstrable, notably those linked
with its recyclability and compostability.

PLA and Bioregional Circular Economies

Many of the issues with PLA’s claims to sustainability are directly
linked with industrially produced products with extensive global
supply chains. Can the local production of the Algae Vessels offer
an alternative? The Algae Vessels demonstrate how challenging it
is to divest from the norms of production and globalized trade
that replicate the extractive processes used in the manufacture of
petroleum-based plastics, but they also demonstrate that it can
be done. The Algae vessel project focused not just on creating
the vessels but on prototyping a bio-regional economy - the
Algae Platform - based on a regionally-specific model of circular
production.?* As Klarenbeek and Dros noted, “By making, using and
breaking down an object at the same location, transport costs
are eliminated, and emissions are lowered. If the cultivation of
the material also reduces the excess of C02 in the atmosphere,
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Figure 4. A Maartje Dros and Erik Klarenbeek, Algae
Vessels along with bioplastic tiles coloured with natural

dyes, and biofilament, on site at Atelier LUMA, photo by
Kirsty Robertson, 2024



then large-scale consumption suddenly becomes an environmentally
friendly act.”®

The Camargue region in France, where Atelier LUMA is located, is
a coastal one, where fast replicating micro-algae and macro-algae
(seaweed) are both common. Algae are essential to life on earth.
Through photosynthesis, algae provide oxygen, helping to balance
the earth’s gases and creating a habitable atmosphere for the
planet; microscopic phytoplankton in the oceans produce between
50% and 70% of the oxygen in the atmosphere.? They also perform an
important role in carbon sequestration.®” Despite this, as Algae
Platform project leader Johanna Weggelaar noted when the project
began: “There was limited knowledge around micro-algae. Algae is
not considered a resource, so people are not amassing knowledge
on it.”28

Originally, the idea of the Algae Platform was to create a polymer
derived solely from algae, but the need for the material to last
beyond a few days made this goal impossible (see below for the
section on “kitchen sink” bioplastics). Nonetheless, the study of
Camarque microalgae proved fruitful: experimentation showed that
different kinds of algae could produce a spectrum of colours, and
the material was relatively easy to work with, while the feedstock
algae was fast replicating. Grappling with the ethics of using
a living material, Weggelaar surmised that the fact that algae
was a living entity that had to be killed to make the biomaterial
had to be weighed against the ecological destruction wrought by
extractivism and the fact that growing algae required a kind of
attention more akin to maintenance and care work than mining.?®
Through the project, algae became a “good ambassador” for promoting
biodesign, making the connection between a local raw resource and
the final product visible;%® a process that was extended through
the Roman-inspired form of the vessels: “The first objects we
produced were inspired by Roman objects that had been found in
mint condition in the Rhéne. This also made a nice connection to
the water - they were found in water, which is where the algae is
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also coming from. ”st

Excitement around the project grew and vessels
were acquired by a number of collections,
including LUMA, MoMA, Cooper Hewitt, and Centre
Pompidou. Klarenbeek and Dros continued to
refine the work, and in 2020 collaborated with
Museum Boijmans in Rotterdam, Netherlands +to
create a seaweed-based polymer that they used
to create *weed-ware,” a series of vessels that
were displayed in an oaquarium and, over the
course of the exhibition, used to demonstrate
the circularity of the work as the process of
degradation began as the works were acted upon
by the water, the micro-organisms, and snails in
the tanks.?®

Unlike the Algoe Vessels, the weed-ware showed
visible signs of degradation, perhaps as a result
of their exposure to water. But as noted at the
outset, the lack of any visible change in the
Algae Vessels was a surprise. It was expected
that they would only 1last ten years, before
fading, embrittling, and eventually breaking
down into their constituent parts. This raises
intriquing questions for the future of the work.

As Cooper Hewitt states on its website pertaining
to the vessels:

“Unlike traditional media that have been well
studied, such as glass or ceramics, bioplastics
often present wunknown aging properties and
questionable longevity. These materials can then
raise questions about embracing material aging
and change within the collection in a field that
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is often concerned with maintaining stasis.” At Cooper Hewitt,
two sets of vessels were acquired. A study collection was held
by the conservation department, while a second group was formally
accessioned and entered the museum’s collection, where it was
stored in carefully controlled temperature, light, and humidity
conditions. Would the degradation rates of the two collections
differ?ss

The Algae Platform project was certainly imagined with the
degradation of the objects in mind; their return to the earth was
a key component of the project. While this would have been in line
with the sustainable practices of the project, it also rendered the
Algae Vessels as unruly objects for museum collections. As these
guides have shown, temporary, ephemeral, rotting, and degrading
objects present all kinds of challenges for collections. But our
inquiries about the vessels presented a new challenge: what if an
object that was meant to be unruly, actually wasn’t?

At the time of writing, the case of the Algae Vessels remains
something of a mystery. It was assumed that the bioplastic used
in their construction would, at the very least, be susceptible to
light damage and colour changes that may or may not be perceptible
to the human eye. Working with this assumption, Cooper Hewitt and
the Conservation Science department at the Museum of Modern Art
attempted to perform a microfading analysis on the vessels, which
can expose a tiny section of an object to chosen levels of light,
documenting change over time. However, the translucency of the
vessels resisted the tests, rendering data collected unusable.3®

The biopolymer created at Atelier LUMA refuses to reveal its
secrets. However, we can conclude that while the Algae platform was
effective in resisting the carbon footprint created by industrial
PLA, it nonetheless does not easily return to its earthly roots.
And while the Algae Platform offers a model for a circular economy
it is one that is not yet accessible to most artists who tend to
use industrial PLA. Thus, we conclude this section by returning to
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industrial PLA.
The Lifespan of PLA in Collections

As with any nascent material, conclusive
information about PLA’s degradation process,
durability, and susceptibility to an array of
environmental conditions is limited. Although
studies on PLA degradation clue us into general
aging properties, varying material compositions,
manufacturing processes, and applications of PLA
contribute to an uncertainty of the behavior of
the material over time. Importantly, however,
PLA was primarily developed and manufactured
for short-term applications. Artists using it
in their work should be aware that it was never
intended to have a long lifespan.

Stability and durability
* PLA’s durability is heavily influenced by

humidity, temperature, and UV exposure;
maintaining cool and dry storage and display
environments with minimal exposure to natural
light ensures the greatest durability.

* As with their petrochemical counterparts, PLA
production involves diverse compositions,
resulting in varied lifespans - not all PLAs
degrade under the same conditions and at the
same rate.

+ Because of its sensitivity to moisture and
tendency to decompose and embrittle, PLA is
generally used for short-term applications.®®

*  Many PLA products, such as 3D printing filament,
are advertised as having a “service-1life” of
1-2 years.*® As the PLA ages, it potentially
loses flexibility, becomes brittle, and



discolours.

+ PLA does not pass the 0ddy test (a conservation test to determine
whether materials are safe to use in the storage and long-term
display of tangible cultural heritage) as archival storage
material, meaning it releases contaminants as it ages. This
means that an artwork made from or incorporating PLA components
could potentially off-gas as it ages and damage susceptible
artworks in the vicinity.¥

UV/light

« PLA is not resistant to UV and will undergo photochemical
degradation with prolonged exposure, resulting in reduced
mechanical strength (brittleness) and discoloration.®

Moisture/humidity

*+ Exposure to high humidity will cause the PLA polymer chain to
undergo hydrolysis, which expedites its degradation.s®

Swelling/Shrinking/Warpin

+ The mechanical properties of PLA have been known to change,
such as swelling, shrinking, and warping over time, especially
if it is exposed to humid conditions.%®

Mould growth
« PLA Composites made with wood products support mould growth in
lab conditions.*

Pest infestation (insect. rodent, etc.
« PLA does not attract pests.

DIY Bioplastics and biomaterials
What if degradation is the point? Between 2019 and 2021, artist
Gwenyth Chao created (and re-created) Plasticity, a glistening

and translucent gathering of more than 500 sculptures made from
tapioca starch, water, glycerin, and vinegar. Each vessel in the
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Figure 5. Potato 3D printed using algae-based PLA,
Atelier LUMA, part of Potatotemporal, 2024, photo
credit Kelly Jazvac



installation is a carapace, a DIY plastic applied to the outside
of a common plastic household object - bottle, bin, bucket.
When the sculptures are first removed from their moulds they are
recognizable and linked to their plastic originators, but these
“kitchen sink” bioplastics begin to degrade almost immediately,
changing colour, warping, and crumpling. Chao creates the objects
over the course of the exhibition, and the process of decay
becomes apparent as the earlier sculptures change and morph. The
work does not outlast its showing and at the end of the exhibition
the vessels are composted. Plasticity specifically draws attention
to the timescales of traditional plastics, their earthly origins,
their resource-gobbling manufacture, and the extensive length of
their degradation.

For artists hoping to work with bioplastics in an environmentally-
aware manner, “kitchen sink” and DIY bioplastics offer opportunity
for experimentation. However, these materials must be understood
as unstable and prone to quick decomposition. Works like Plasticity
hew a line between installation art and performance art, as the
material objects bear a resemblance to traditional plastics
and PLA, but unlike those materials, their biodegradation and
compostability is intrinsic to their materiality.

Raw materials and environmental impact
« DIY bioplastics and biomaterials have been made from gelatin,

algae, seaweed, blood, food waste, and plant starch, typically
with glycerin (glycerol) as plasticizer. Agar agar is also often
used as a plasticizer. Composites are made with the addition of
cellulose materials (paper, wood) and animal products (shells,
bones, etc.)

* While the raw materials for DIY bioplastics are natural in
origin, some chemical processing is necessary to produce
commercially available powders, such as carrageen and alginate
as well as glycerin.

+ Glycerin is non-toxic and produced from the hydrolysis of fats
and oils (both vegetable and animal in origin, food waste,
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cooking oils, etc.).

Supply chain

* Supply chains are entirely dependent on the
materials wused, but the most sustainable
practices choose local food waste.

Manufacturing process
* The production of most DIY bioplastics and

biomaterials is low-impact in terms of
toxicity and enerqy expenditure.

Toxicity

* Generally non-toxic. Organic materials can
support mould and fungal growth, which can be
damaging to the respiratory system.

Disposal
* Most DIY bioplastics and materials are fully

biodegradable and compostable in either water
or soil or both.

Stability and durability
+ DIY bioplastics and biomaterials are often
very unstable materials in terms of longevity.

UV/light

* Organic materials, including biomaterials,
undergo photochemical degradation when
exposed to UV radiation and artificial
lighting, reducing flexibility and mechanical
strength.

+ Synthetic and natural dyes used Tfor the
coloration of organic materials are often
highly light-sensitive and will fade
significantly with prolonged light exposure.
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Figure 6. Gwenyth Chao, Plasticity 5,6,7 bioplastic
sculptures made from tapioca starch, water, glycerin
and vinegar, courtesy of the artist, photo by LF
Documentation, 2021

Figure 7. Gwenyth Chao, Plasticity 5,6,7 bioplastic
sculptures made from tapioca starch, water, glycerin

and vinegar, courtesy of the artist, photo by Scott Lee,

2021
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Moisture/humidity

* Humidity that is too high encourages mould
growth and can cause degradation, while lower
humidity can dry out materials, causing them
to warp and shrink.

Shrinkage/warping

* If a DIY bioplastic or biomaterial contains
too much water when it is produced, it will
gradually lose water content over time and
shrink, warp, or crack.

Discolouration

* Organic materials may darken, discolour or
fade over time as they age. Exposure to UV
light, heat, and humidity will expedite the
degradation of bioplastics.

Mould growth

+ Because DIY bioplastics and materials are
made with organic materials that are often
hygroscopic (attract moisture), mould growth
is a possibility. Mould spores are present in
the air until they find suitable conditions
for growth. If the spores land on an organic
material supported by high relative humidity,
the mould digests the organic material causing
staining and deterioration.

Pest infestation (insect. rodent, etc.
* Organic materials on display necessitate a
routine integrated pest management.

As with Chao’s Plasticity, artworks made from

DIY and “kitchen sink” biomaterials are not
suitable for long-term storage in collections,
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thus prompting questions about different methods of collecting (for
example, including surrogate documentation, video, instructions,
recipes and so on). Most kitchen sink bioplastics do have low
environmental and social burdens, making them a possibly interesting
choice for some artists.

Display/Presentation Considerations in Collections

While repeating the caveat that much is still unknown about all
bioplastics, we offer the following general suggestions for working
with these materials.

PLA

* When machining PLA, make sure to wear a mask to prevent the
inhalation of small particulates of the material.

* Heated PLA emits VOCs, which can cause a variety of health
issues. If heating large quantities of PLA, do so in a well-
ventilated space and wear appropriate respiratory protection
with an activated carbon filter.

DIY Bioplastic and Biomaterial

*+ Always work with sterile equipment when producing biomaterials.

+ Higher water content in a bioplastic or biomaterial increases
the likelihood of mould growth, shrinkage and warping as it
ages. Try to reduce the water content in your bioplastic or
material by allowing the water to evaporate and drying out any
additional composite materials with the addition of vinegar to
prevent mould growth.

Climate Parameters

*+ Sudden drops in temperature, coupled with a humid climate, can
result in condensation on the materials, which promotes the
growth of mould.

+ If the relative humidity levels exceed 60%, take measures to
remove the moisture from the air surrounding the bioplastic
using natural desiccants such as rice.
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Fluctuating temperatures additionally cause
strain in materials as they swell and contract
with the rapidly changing temperature and
relative humidity.

Mould and fungal spores are unlikely +to
settle on surfaces in spaces where the air
is circulating. If effectively controlling
relative humidity becomes difficult to manage,
air circulation also prevents moisture from
settling on surfaces.

Display

Light degradation in materials is cumulative,
meaning the effects of light damage can occur
slowly over time, even at low UV and lux.
Rotating light-sensitive materials between
display and storage can reduce the cumulative
exposure to light and impede the effects of
light degradation in the long term.

Archival shadow box displays are an effective
means to reduce the amount of light (natural
and artificial) that reaches an object, while
also protecting the materials from dust,
humidity, and mould spores.

Consider displaying especially susceptible
bioplastics in their own glass vitrines or
tabletop display cases. Reqularly ventilate
the vitrine as off-gassing can accumulate
in the enclosure and catalyze Tfurther
degradation.

Vitrines should not be made from woods with
unknown varnishes or coatings or untreated
hardwoods .

Individual glass bell jars could be an option
to prevent the accumulation of dust and mould
spores on susceptible bioplastics.
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Storage
* Do not store PLA in close proximity to artworks

made from or incorporating metals.

+ Store bioplastic materials in individual boxes
made Tfrom unbuffered, acid-free archival
cardboard and cover with unbuffered, acid-
free tissue paper or wrapped in untreated
organic cotton. Avoid buffered tissue paper
and cardboard, as the buffering agents can
potentially degrade animal products (egqg
shells, leather, silk, wool, feathers, etc.)
used in bioplastic composites.

* Do not overcrowd materials into storage
containers or on the display. Adequate
spacing allows for better air circulation and
reduces the risk of cross-contamination from
different materials.

Conclusion

When it comes to bioplastics, and particularly
industrially manufactured bioplastics, we
advocate proceeding with caution, especially
regarding claims of sustainability. As our
knowledge of PLA and other bioplastics grows,
we may find that the promises cannot keep up with
the realities. Given bioplastics’® potential for
shorter 1lifespans, changes to their physical
properties over time, and possible impact on
nearby artworks in display or storage, it is
best to consider the application of bioplastics
in the context of an artwork or design object’s
intended duration.

Figure 8. Sienna Murdoch, Geline on glass, courtesy
of the artist, 2026



Nonetheless, we point also to artist/innovators 1like Jessie
French (Australia) and Sienna Murdoch (UK), whose work with
bioplastics with excellent compostability and extensive stability
offers potential models for (among other things) replacing vinyl
lettering on window displays, creating reusable vinyl-like products
for art world applications, and simultaneously addressing the
need for local supply chains, circular economies, and flexible
bioplastics. In the work of these designers and artist-inventors,
the bioplastics offer the capacity for sectoral change and moves
towards more sustainable outcomes. Caution can thus be juxtaposed
with potential: some bioplastics might repeat the mistakes of the
past, while others open the door to infinite possibility.
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