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“[Black] means totality. It wasn’t a 
negation of color. It was an acceptance. Because 
black encompasses all colors” 
—Louise Nevelson
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Amazon Inc. Infrastructure

Internet infrastructure

Domestic infrastructure

Network engineers 
Network technicians

Setup
Maintenance
Management Devices 

Tools
Cables
Buildings
Ships

Mostly immaterial Labour

Voice command

AVS: Intent 
Text to Action

Skils
Native

Right to repair
Open schematics
Diagnostic tools
Planned obsolescence
Proprietary software
Privacy
Digital Security

Input Output

Neural Network

Knowledge and Experience

Reception of results

Internet Platforms & Services
Servers and Infrastructure

Time 
Knowledge
Experience

(eg. Bing, Wikipedia, Weather.com ..)
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Infrastructure

Elements

Mines

Smelters Ore

Metal

Geological process

Smelters & Refiners

Trader

Component 
manufacturers

Labour Resource

Component

Assemblers 

Product

Distributors

Resource

Ore
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Occupations

Submarine cable
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(1) Polyethylene, 
(2) Mylar tape, 
(3) Stranded steel wires, 
(4) Aluminium water barrier, 
(5) Polycarbonate, 
(6) Copper or aluminium 
tube, 
(7) Petroleum jelly
(8) Optical fibres

900.000 Km

Aprox.

300
Submarine 

communication cables 

Aprox.

Total lenght

Optical fiber

10

9 11(9) Polymer of Metal 
Coating
(10) Pure Fused Silica 
Cladding
(11) Germanium Doped 
Silica Core

Coatings :
Acrylate
Polyimide
Aluminum
Gold

Internet Service Provider (ISP) Submarine Cable Infrastructure

NVIDIA GRID K520 GPU

80
GPUs

640
vCPUs

8 x Intel Xeon E5-2670

x80
g2.2xlarge 

Each of 80 nodes communicate updates to the model to all other nodes every second

12

3

4

5

6

(1) Texas Instruments DM3725 Digital Media Processor
(2) Micron MT46H64M32LFBQ 256 MB (16 Meg x 32 x 4 Banks) LPDDR SDRAM
(3) Samsung KLM4G1FEPD 4GB High Performance eMMC NAND Flash Memory

(4) Qualcomm Atheros QCA6234 Integrated Dual-Band 2x2 802.11n + Bluetooth 4.0 SiP
(5) Texas Instruments TPS65910A1 Integrated Power Management IC

(6) Texas Instruments DAC

(1) National Semiconductor LP55231 Programmable 9-Output LED Driver (x4)
(2) Texas Instruments TLV320ADC3101 92dB SNR Low-Power Stereo ADC (x4)
(3) Texas Instruments SN74LVC74A Dual Positive-Edge-Triggered D-Type Flip-Flops
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Amazon Echo Dot

Unpaid immaterial labour
Object of analysis and targeting
Unpaid trainer of AIs
Free care and maintainance
Creating new content for training datasets

Visible Infrastructure

Invisible Infrastructure

Internet  Exchange Points (IXP)

Internet  Router Internet Swich  

wordword

+20000
Hours of tagged content 

Alexa Voice Service

Public

Skils
3rd Party

AVS: Text to Speech

AVS: Speech to Text

AWS

Amazon Data Center

Alexa Voice Service performs speech to text and text to speech, 
Natural language processing ( NLP ) and other functions. 

Collection if self-service APIs, tools, 
documentation and code used for 
making of 3rd party Alexa Skills

AVS

Alexa Skill Kit

ASK

Households

Street Collectors

E Waste Traders

Companies

Formal Collection

Public Bodies

Auctions

Formal Recycling Enterprises

E Waste Traders

Collecting

Recovering

2nd Hand Resellers

Informal sector Formal sector

Disposing

Plastic 
Recycling

Smelters 
and Refiners

Landfill or
Incineration

Dismantlers
Remanufacturers

Components traders
Device separators

Manual recycling shops
Leaching facilities

Sec. material traders

Assembly
 line workers

Components

Product

Product

Distributor

Optical submarine cable repeater

element

00.000

Waste

Waste

Waste

Accidents

Cave-ins
Flood
Gas explosions
Chemical leakage
Electrocution
Fires

Low-level radiation
Airborne metal and silica particles
Contact with corrosive chemicals
Dangerous gases, vapors, fumes and dusts
Heavy lifting, high-force pushing or pulling, 
Repetitive motion during use of hand tools
Contact with molten metal
Hot working conditions
Slips, trips and falls
Moving parts on machinery and equipment 
that can cut, crush, impale, or strike 
individuals
Noise and vibration due to machinery and 
equipment

Working Erosion
Formation of sinkholes
Loss of biodiversity
Devastation of surrounding vegetation
Contamination of soil
Acid rock drainage 
Contamination of ground and surface water 
High concentrations of arsenic, sulfuric acid, and mercury
Affecting health of the local population
Noise dust and visual pollution
Deforestation

Environmental 
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Transportation

Cargo ships
Trucks
Trains
Cargo containers

Transportation

Sailors / Drivers
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GPU

Processors

Servers

Routers

Home Wifi Routers

Amazon Echo Dot

WiFi Router

Cables

Repeaters

Profit

Miners

Privacy
Surveillance
Data Retention
Security
Network Neutrality
Energy Consumption
Internet Governance
Sharks

AI ‘black box’
Bias in language models
Unverified and unaudited

AI Black Box
Bias

Energy Consumption

User voice recordings

Content Platforms & Services

Training datasets

Quantification of nature
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0
E-Waste and Landfil Worker (India)
Underground Miner (Congo)

FB Content moderation for TaskUs (Philippines)
Call center agents (Philippines)

Unpaid User Labour (Int)

Software developer at Fortech (Romania)

Senior Software Engineer at SoftServe (Ukraine)

Software Engineer at InfoSys (India)

Cargo vessel Cadet (Int)

Cargo vessel Messman (Int)

Repair Services (China)

Mining Industry Avr. (China)
Manufacturing Industry Avr. (China)

Software and IT Industry Avr. (China)

Amazon Warehouse Worker (US)

Foxconn Assembly line Worker (China)

Underground Miner (China)

Assembly Line Worker (US)

Intel Service Technician (US)

Component Manufacturer (US)
Garbage collector (US)

Cargo vessel 3rd Engineer (Int)

Amazon Data Center Technician (US)

Intel Manufacturing Technician (US)
AT&T Network Technician (US)

AT&T Cable Technician (US)

Amazon Delivery Driver (US)

Component Design Engineer at Intel (US)

Cargo vessel 2nd Engineer (Int)

Cargo vessel Ch. Officer (Int)

Mining and Geological Engineers (US)

Landfill workers (US)

Intel Manufacturing Supervisor (US)

Underground Miner (US)

Underground miner (Canada)

Intel Cloud Engineer (US)

Sales Managers (US)

Senior Data Scientist (US)

Semiconductor Processors (US)

Machine Learning Engineer (US)

Geoscientists (US)

Chief Executives (US)

Management Occupations (US)

Driver/Sales Workers and Truck Drivers (US)
Tank Car, Truck, and Ship Loaders (US)

Hazardous Materials Removal Workers (US)

Mining Machine Operators (US)

Radio and Telecommunications Equipment Installers and Repairers (US)
Explosives Workers, Ordnance Handling Experts, and Blasters (US)

Rail Transportation Workers (US)

Web Developers (US)

Network and Computer Systems Administrators (US)

Database Administrators (US)

Computer Systems Analysts (US)

Air Transportation Workers (US)

Information Security Analysts (US)

Data Scientist (US) 

Computer Hardware Engineers (US)

Software Developers, Applications (US)
Computer Network Architects (US)

Software Developers, Systems Software (US)

Transportation, Storage, and Distribution Managers (US)

Aproximate average
salary per month in USDUS Dollars

Income distribution

Anatomy of an AI system

AI Training
Closed

Earth

Hard labour
Forced labour
Child labour
Low paid labour
Conflict minerals
Environmental and working hazards

Hazards!

Health risks

Dust
Radon
Welding fumes
Mercury
Noise
Heavy loads

Working 

Large proportion of the harmful waste products
toxic waste disposal

Environmental 

After refining one ton of rare earth elements, 
approximately 75 cubic meters of acidic waste 
water and about one ton of radioactive waste 
residue are produced. 

Refining rare earth elements

!

Use of toxic materials such as arsine, phos-
phine and others potentially expose workers 
to health hazards which include cancer, 
miscarriages and birth defects.

Irritation of skin and respiratory organs

Neurotoxins

Low-frequency electronic magnetic and 
radiofrequency radiation

Ergonomic hazards : body positions, repetitive 
work, shift work, and job stress

Working 

Use of hazardous chemicals including 
hydrochloric acid, toxic metals and gases, 
and volatile solvents.

Groundwater pollution
Air pollution 
Toxic waste

Environmental 

Acidic and Radioactive waste
Health and environmental hazards

Toxic waste
Health hazards

Low paid labour
Illegal working hours, 
Unfair compensation for unscheduled overtime
Health and Safety issues
Internship system exploitation
Migrant workers rights
Working conditions
Crowded dorms for workers
Workers health care programs Air and water pollution

Toxic waste
Health hazards

Hazardous working conditions
Explosions
Hazardous chemical exposure 
Exposure to dust and toxic substances 
Inconsistent health and safety policies, procedures and practices
Major depression and the risk of attempted suicide
Ergonomic hazards : body positions, repetitive work, shift work, and job stress

Working 

Air pollution (conventional pollutants and greenhouse gases)
Acoustic pollution
Devastating effects of oil spills 
Sewage, wastewater from toilets and medical facilities,
Bilge water leaks from engine and machinery spaces 
Impact of ballast water discharges on the marine environment.
Collisions with marine mammals, 

Environmental 

Cargo Shift
Cargo falling from height
Dust from working cargo
Turbulent Seas
Maintenance related injuries
Mooring Hazards
Fire 

Working

Owner

$

Mining tools

Tools

Tools

Tools

Tools

Human operator

Ra

Privacy
Digital security
Unpaid immaterial labour

Skils

Network engineers 
Network technicians
Management
Security

Setup
Maintenance
Management

Devices 
Tools
Cables
Buildings

Alexa skills store

Time 
Knowledge
Experience

Owners and investors

Management and administration

Web developers 

Programmers

Designers ( Web, UI, UX .. )

Network administrators 

Content producers ( users, editors, journalists )

PR & Marketing 

Free Labour (user labour, volunteers ,,)

...

Home border

Corporate border Corporate border Corporate border

Resource

Network engineers 
Network technicians
Management
Security

Setup
Maintenance
Management

Data Preparation and Labeling

Training 
datasets Facilities ( Offices, homes, edu.institutions ..)

Methods
Technology ( Software, hardware, infrastructure ..)

Unrecognized labour
Immaterial labour ( eg. user labour )
Unpaid crowdsourcing ( eg. ReCaptcha )

Unpaid or Low paid labour
Students, Volunteers, Interns (eg. TED talks translation volunteers )
Crowdworkers (eg. Amazon Mechanical Turk workers)
Outsourced services in developing countries

Professionals Science and engineering professionals (eg. research scientist )
Information and communications technology professionals (eg. developers )

Non-Human Labour Algorithms or other machine learning systems

Corporate border

Resource

Quantified nature - data

Labour

Quantification tools

Labour

Data as commodity

Data as means of control

Data in Science and Culture

Databanks

Databanks

Waste

E-Waste 

Waste

Waste collectors

Waste Bins

Waste 

Labour

Waste

E-Waste 

Shipping

Waste

E-Waste 

Cargo ships
Trucks
Trains
Cargo containers

Sailors / Drivers

Component2nd Hand
Product

Polyethene

PE

Polycarbonate

PC

PET

 Polyethylene 
terephthalate

Geological process

E-waste separation

Low-level radiation
Airborne metal and silica particles
Contact with corrosive chemicals
Dangerous gases, vapors, fumes and dusts
Heavy lifting, high-force pushing or pulling, 
Repetitive motion during use of hand tools
Contact with molten metal
Hot working conditions
Slips, trips and falls
Moving parts on machinery and equipment that 
can cut, crush, impale, or strike individuals
Noise and vibration due to machinery and 
equipment

Working 

Harmful waste products
toxic waste disposal

Environmental 

Ra

Acidic and Radioactive waste
Health and environmental hazards

Informal Workers
Waste pickers

Use of toxic materials such as arsine, 
phosphine and others potentially 
expose workers to health hazards 
which include cancer, miscarriages and 
birth defects.

Irritation of skin and respiratory organs

Neurotoxins

Low-frequency electronic magnetic and 
radiofrequency radiation

Ergonomic hazards : body positions, 
repetitive work, shift work, and job 
stress

Working 

Use of hazardous chemicals includ-
ing hydrochloric acid, toxic metals 
and gases, and volatile solvents.

Groundwater pollution
Air pollution 
Toxic waste

Environmental 

Toxic waste
Health hazards

Ra

Abandoned devices

ISP 4

ISP 3

ISP 2ISP 1

ISP 5

GPU

Processors

Servers

Routers

Home Wifi Routers

Amazon Echo Dot

Cables

Repeaters

Nature

Data exploitation

Quantification 
of nature

From Nature to Databanks

Smelters

Waste

E-Waste 

Tools
Machines
Facilities

Metal

Labour

Tools
Machines
Facilities

Plastic

Waste

Tools
Machines
Facilities

Waste

Component2nd Hand
Product

Metals

PVC

Plastic

Reuse

Informal  dismantlers

Waste

ComponentsMetals

PVC

Plastic
The hazardous substances found in the e-waste include 
substantial quantities of lead, cadmium, chromium and 
flame-retardant plastics. Cathode ray tubes and compo-
nents with high lead content are considered dangerous to 
health. Inhaling or handling such substances and being in 
contact with them on a regular basis can damage the 
brain, nervous system, lungs, kidneys and the reproductive 
system Working in poorly-ventilated enclosed areas with-
out masks and technical expertise results in exposure to 
dangerous and slow-poisoning chemicals. Due to lack of 
awareness, workers are risking their health and environ-
ment as well.

Working Hazards 

Toxic waste
Health hazards

Informal  dismantling

Informal  waste collection

Formal  collection and transportation

An anatomical case study of the Amazon echo as a artificial intelligence system made of human labor
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Energy Consumption

Water Consumption

Energy Consumption

Water Consumption

Databanks

Databanks

Waste

Privatization and exploitation of common resource (Earth)

Rare Earth elements Other used elemets

1950             1960                 1970                 1980                  1990                 2000

100

50

0
Others

United States

China

Rare Earth Elements (REE) exploitation 

‘Since 1980, mining companies have produced four times the amount of 
many, if not all, rare metals compared to the amount they produced from 
the beginning of time until 1980.’ 

On average, a 21st century citizen uses ten times 
more minerals than one of the 20th century.

In a single Iphone there is about 75 
elements : two-thirds of the periodic table.

20 21th st
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Amazon storage systems
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Diseases Databases

Autopsy

Forensic anthropology tools and methods

Archaeological tools and methods

Profile information 

Standardized tests and surveys 

Interviews and psychological profiling tools
Online behaviour tracking toolsDigital footprint exploitation tools

Data retention infrastructure

Traveling logs (metro cards, airplane tickets systems .. )

Activity and Location tracking tools

School grade records

Social security records

Individual credit history

Affinity data collection

Sport and recreation related tracking tools

Identification documents

Surveillance system
s 

Law enforcem
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Birth and death certificates

Border control infrastructure
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Income and assets value
Debt

Credit score and historyPayment history
MortgageCredit and debit cards records

Household consumption

Savings

Online payments records

Consumer data collection and profiling

Profit

Accounting

Company stocks

Ownership structure

Market share

Contracts

Surveillance and activity monitoring tools

Identification systems (Punch cards, RFID tags ..)

W
orker behaviour analytics 

M
anagem

ent tools

Contracts, wages

CVs, HR records, reports

Em
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ance indicators

Productivity and collaboration tools
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tate budgets
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ISDN Numbers

Library card catalogs

E-books and digitized books collections ( Amazon, LibGen .. )

Database of indexed content (eg. Google Books project)

Audio books (eg. Audible )

News portals and databases

News Archives (eg. NY Times Article Archive, Google News Archive )Text based digital media ( Online media, Blogs, Personal websites )
Movies Online database (eg. IMDB)

Film and video archives ( eg. BBC Archives )

Video-sharing websites (eg. Youtube, Vimeo.. )

Streaming media and video-on-demand services ( eg. Netflix )

Consumer-level video recording collections ( VHS, 8mm.. )

Television Program and News Archives ( eg. Vanderbilt )

Internet live streaming services (eg. Livestream, Facebook Live, Periscope )

AM, FM and Online radio streams

Game scores and behavioral tracking

Ingame purchase records

Trading of goods and virtual currencies

Tracking human physical behaviour (W
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Recordings, transcripts, publications
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Earth

Living Humans

Animals

Plants

Air and water pollution
Toxic waste
Health hazards

! Issues

Means of production 
(Object)

Product of labor
(Subject-object)

Waste

Labour power
(Subject)

Marx’s dialectic of subject and object in economy Fractal chains of production and exploitation

Hazards!

Hazards!

Hazards!

Hazards!

Hazards!

Hazards!

Hazards!

Profit

Profit

Profit

Profit

Vladan Joler andKate Crawford (2018)

Paradox 
Paralysis

Fourth Industrial
Revolution

Climate
Emergency
2023 Climate Change report 
from the UN concludes
insufficient action taken to 
limit global temperature rise 
to 1.5°C and meet the goals 
of the Paris Agreement.

Rapid innovation of AI, hu-
man optimization through 
nanobiotech and space travel 
promise solutions to contem-
porary environmental, eco-
nomic and social issues.

Anatomy of an AI System, Kate Crawford and Vladan Joler (2018)
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A Greener Future?

In an APAC survey of 16,000 consumers, 15% said 
that they don’t purchase sustainable goods due to 
lack of clarity and trust around claims.

Greenwashing Accountability Consumer Trust

Humanity is now faced with a stark 
choice...If the structures of the human 
mind remain unchanged, we will always 
end up re-creating the same world, the 
same evils, the same dysfunction.”

—Eckhart Tolle

Amazon (Proxy), Danielle Dean
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A Complex 
World Needs a 
Complex Color

AlchemyRitual

Black

Belief

Magic

Truth

Science

Value Energy

Society

Spirituality

Material Environment

Black is not going anywhere. It has survived the 
passage of time, vilified as evil, then exalted into 
puritan ideology during the European Middle 
Ages. It is eternalized in sacred scripture, dis-
solved and consumed by cultures in Western Afri-
ca, it is the coal tar that unlocked a whole spec-
trum of color in fashion, and the mythological 
power that has inspired humans to explore space. 
Its symbolic significance is vast and contradic-
tory, but as a commodity, the abundance of black 
dye has made it a mainstay in our contemporary 
commodity chain.
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1.5 tons of fossil fuel raw materials are used to 
produce 1 ton of carbon black with 2.5-3 tons of 
CO2 emissions released per ton (Recovered 
 Carbon Black). 

The increasing demand for sustainability is 
driving the renewable pigment markets, consumer 
behavior and business accountability.

Market  
Precedence

Make My Money Matter

Renewable 
Pigments

Emissions
Reduction

Demand for
Sustainability
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Synthetic

Historic

Natural Dyes 
and Mining

Aniline Dyes
and Carbon Black 

Bio-material

Recovered 
Carbon Black

Future

Grown
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Trend 1
Waste Not,
Want Not

microbial colonization. 
Selected projects imagine how 
waste can be utilized to 
generate new streams of use 
such as product, architectural 
materials and to improve soil 
quality.

Biochar is produced by 
heating biomass in an 
environment with very little 
oxygen (pyrolysis), resulting 
in a highly porous product 
capable of absorbing water, 
nutrients, and promoting 

Biochar, as the black earth is 
commonly known, is a car-
bon-rich soil created when 
organic materials 
decompose via heat in an 
oxygen-deprived environ-
ment.

Part 3: Ambergris

Post Carbon Future, Carla Alcalà Badias Pig waste,  Clemence Grouin-Rigaux Made of Air
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Trend 2
Carbon 
Capture

obscures visibility and is the 
main cause of air pollution. 
Architect Iris de Kievith and 
designer Annemarie Piscaer 
found a way to harvest fine 
particulate matter and use it 
as a glaze for ceramics. With 

‘Carbon black’ is the main 
component of fine Particu-
late Matter (PM), 
produced by the incomplete 
combustion of fossil fuels 
across homes, industry and 
transport. As smog, it 

Part 3: Ambergris

Activated Carbon,  Marie Melcore Air pollution, Smogware Carbon Black, Tino Seubert

the colour that the particu-
late matter gives, the poor air 
quality is made visible and 
tangible
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As we shift towards climate oriented solutions, might the 
color black bridge deeper connection to sustainability at the 

intersection of environment and spirituality?

Collin Hughes
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New Romantics

These digital natives are turning away 
from industry to reconnect with great-
er meaning through novelty, heritage, 
and the supernatural. 

Highly aware of greenwashing tactics 
having previously fallen from them, 
they resonate with radical honesty and 
upliftment of undervalued voices. 

Eco-Spiritual Awakening 
Confronting the Unknown 
Connection through Magic

Eco-Fatigue
Distrust 
Ambivalence 

Gen Z and 
Millenials

Novelty and 
Heritage

Eco-spiritual 
Imagination
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Meaning Market

Shifts

American Gen Zers experience sacred moments more in 
nature (69%) rather than in a place of worship (55%) (Spring-
tide Research Institute).

At the intersection of spirituality, intimacy and tech, this 
shift is driven by Genz and Millenials  who are skeptical 
of  traditional religious institutions, but prioritizes holistic 
health and wellness. As digital natives, they facilitate these 
existential journeys through tech to stay connected and in 
control. 

Eco-Spirituality Holistic Tech Control in Polycrises



Vivyan Zhang 14

Radical Indigeneity

Shifts

Mario Pereda

Indigenous communities safeguard 80% of the world’s re-
maining biodiversity (World Bank). Integration of indigenous 
knowledge and mythologies in present day provide critical 
framework for climate resilience.  

Case Study - Lo-TEK
(Lo)cal + (T)raditional (E)cological (K)nowledge is an interdis-
ciplinary land-based educational initiative to reframe tech-
nology and progress.

Lo-TEK Mythology Climate Resilience
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Post Human Design

Shifts

This approach challenges human centric approaches to 
non-hierarchical relationships with all living forms. This in-
volved catering technology to and inspiring technology from 
ecology.

Interspecies Design Biomaterials Symbiocene

Tomás SaracenoMario Pereda
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Marshmallow 
Laser Feast

Despite frayed relations between consumer and 
businesses due to greenwashing, Business remains the most 
trusted institution to address societal and environmental problems  
(2024 Edelman Trust Barometer Global). 

Opportunity for long term loyalty is bridged through radical honesty, 
co-creation with undervalued voices, and open education.

Value 
Proposition
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The “blackest black”, Vantablack, is 
expensive, inaccessible and completely two dimen-
sional with carbon nanotubes which absorb all light. 

When viewed in the present of light, blacks generally 
appear dark grey. Texture and finish are crucial to 
the expression of black. 

Anti-Benchmarking
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Artifacts
and Process
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Design Parameters

Material 
Self ground charcoal pigments, mussel powder, 
steel, shellac, beeswax, and salt. 

Texture and Finish
Dripped, oily, lustrous, erotic, sandy, matte, 
sheen, speckled. 

Color Framework - Munsell:
Used internationally for specifying opaque 
colours of dyed or pigmented surfaces. USDA 
choice for soil comparison, making it a 
potential color indicator for climate.
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Artifact Process
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MaterialityWax and Shell

Salt Secretion

Steel

Ink
Shellac Charcoal

Pigment
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Sacred Black

Earth

Planet

Us

Human Centric

Planet

Earth

Us

Present

2035

2050A 2050 Planet focused future recognizes the 
supernatural value of Earth’s resources as 
anthropogenic depletion forces evolution from 
human centricism.
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Planet

Earth

Us

Carbon sequestering and craft as 
pathways for sustainability 
popularizes charcoal matte and oiled 
finishes. Early stage bio-based dyes 
achieve light value blacks and 
remnants of greenwashing informs 
green tinted blacks. 

Carbon capture and storage (CCS) has the poten-
tial to reduce future world emissions from energy 
by 20% (International Energy Agency, Paris, 2008) 

Though Biochar undergoes a similar process as 
rCB, the use of the term “bio” will be associated 
with grown materials such as algae and fungi. 
This interchangeable, albeit innacurate associa-
tion will take on a green tone to push the point.

Targets for reduction in carbon emissions is 
expressed in light hued blacks, or dark dark 
greys. Black shows the tangibility of carbon and 
representation of reduction from air into 
valuables goods.

Present:
Making the 
Invisible Visible

Net Zero
Economy

Carbon
Sequestering

Biofuture

Carbon Captured

Biochar

Decarbon Black

2.5G/1/2

10GY/1/2

5GY/2/2

Biochar

5GY/2/2

10GY/1/2

2.5G/1/2
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1

2

3

Key Materials

Recovered Carbon Black  
(rCB)

+96% carbon content

Process of removing CO₂ from the atmosphere 
and industrial waste processes and converting it 
into an alternative to virg in carbon black.

Black Algae 

Green Tint
Speckled Variance

Vollebak and Living Ink heat treated waste 
spirulina algae from the natural food colouring 
industry to create black dye for clothing. The 
green origins of this material createes a speckled 
variance.

Tire Pyrolysis Oil 

Byproduct of rCB
Represented by beeswax

Tires which account for 70% of carbon black 
market share. A circular process of recycling 
tires creates a byproduct of tire pyrolysis oil 
which can fuel combustion systems. Growing 
field of study for energy alternative. 

Present:
Making the 
Invisible Visible

Planet

Earth

Us
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Present:
Making the 
Invisible Visible

Planet

Earth

Us

7. Altar to Biochar, Bees-
wax and Charcoal pig-
ment dish and egg with 
charcoal fragments.
8. Petrol Drip, Beeswax 
and Charcoal on wood 
plank. 1

2
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Planet

Earth

Us

Resource
Reverence

Primordial 
Form

Oil Slicked
Finish

Shell Slick

Fossil Kin

Primordial Fertility

2.5B/1/2

2.5P/1/2

10PB/1/2

Human depletion of fossil fuels 
sparks reverence for Earth’s once 
abundant resources. Black dyed prod-
ucts are considered high 
luxury to be used sparingly or in rit-
ual. Marine origins of the material 
inspire primordial form language, and 
shell embedded texture.

2035:
Consecrating 
the Primordial

The marine quality of fossil origins elevate shells 
and crustaceans to a level of luxury. Lustrous na-
cre on black provides coincides with the rainbow 
surface of oil slicks.

Fossil Fuels recognized not as passive resources 
to be burned, but our ancestral origins. No longer 
vilified, they are given somber respect for their 
service and sacrifice to human progress.

Early life forms draw mystery and inspiration for 
how changed human behavior can coexist with 
Earth’s rebirth. This creation in darkness brings 
hope for a fertile future. 
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1

2

3

Nacre 

Pearlized luminescence
Resilient structure

Protective layers of aragonite and conchiolin that 
line mollusk shells and protects from irritants 
and parasites. The natural luminescence has long 
been valued for its beauty, and will represent the 
purity of fossil fuels without human abuse.

Fossilized Marine History

Representation made from  
beeswax, Biochar, Mussel 
Powder, Salt.

Inspired by the material composition of amber-
gris, a highly valued waste material from the sea 
and used for human ritual. 

Liver of Sulfate on Steel 

Patinaed
Oiled Finish

Steel heated and beaten into template to create 
object holders. Inconsistency of heat and impact 
create uneven, but obvious hand giving a carnal 
feel. 

2035:
Consecrating 
the Primordial

Planet

Earth

Us

Key Materials
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1 2

2

Planet

Earth

Us

2035:
Consecrating 
the Primordial
1. Mother site of fossilized marine history 
Beeswax, Biochar, Mussel Powder, Salt.
2. Unhatched fossilized marine egg, Beeswax, 
Biochar, Mussel Powder, Salt.
3. Ritual observation dish, steel.
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Supernatural
Planet

Otherworldy
Iridescence

Alchemical
Finish

Celestial Element

Alchemical Creation

Energy Immaculate

2.5G/1/2

7.5PB/1/2

2.5RP/1/2

The marine quality of fossil origins elevate shells 
and crustaceans to a level of luxury. Lustrous na-
cre on black provides coincides with the rainbow 
surface of oil slicks.

Fossil Fuels recognized not as passive resources 
to be burned, but our ancestral origins. No longer 
vilified, they are given somber respect for their 
service and sacrifice to human progress.

Early life forms draw mystery and inspiration for 
how changed human behavior can coexist with 
Earth’s rebirth. This creation in darkness brings 
hope for a fertile future. 

Planet

Earth

Us

2050:
Embracing the 
Unknown
Black embodies the supernatural existence 
of the planet outside of our understanding. 
Celestial elements reflect all color 
absorbed by black and have a tar like 
iridescence. Otherwordly material shifts 
color and texture under mysterious 
alchemical conditions that embody 
immaculate energy.
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1

2

3

Key Materials

Celestial Element

Iridescent
Tar-like
Glossy

Protective layers of aragonite and conchiolin that 
line mollusk shells and protects from irritants 
and parasites. The natural luminescence has long 
been valued for its beauty, and will represent the 
purity of fossil fuels without human abuse.

Biochar 

Time Capsule of 
Ancient Matter

Charcoal has a natural luster that is masked 
when the pigment is bound with a binder. This 
less expensive luster to nacre can be utilized as a 
coating on wood and steel. 

Shellac

Lacquered Tactility
Hard Softness

Derived from Lac insects, shellac is soft and 
flows under pressure when heated but becomes 
rigid at room temperature. It has been phased 
out commercially for vinyl resin, but its original 
takes on unpredictable alchemical finishes.

2050:
Embracing the 
Unknown

Planet

Earth

Us
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2050:
Embracing the 
Unknown

Planet

Earth

Us

1. Celestial element reflects all color absorbed by black.
Speculative material uncovered from supernatural power of 
Planet. Shellac and Biochar representation
2. Alchemical creation made manifest. Geiser like spewing 
of Planetary ooze. Power unbound. Beeswax, Biochar, 
Mussel Powder, Salt representation.
3. Divinity dish reflects energies in its surroundings. 
Shellac, Beeswax, Biochar, Mussel Powder, Salt 
representation.

3

2

1
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The color black has the potential to confront the costs of 
our progress at the expense of our environment and 
wellbeing. Within this unknown, represented by black, 
creation comes from chaos. As we move away from human 
centricism to a future where environment and spirituali-
ty are deeply entwined, black will no longer be the end of 
human life, but the beginning of a new one.

Concluding
Remarks



33Vivyan Zhang

Poster
Vivyan Zhang
‘24 CMD MA FINAL PROJECT

Sacred Black
A complex world needs a complex color

Planet

Embracing the Unknown 

Consecrating the Primordial

Making the Invisible Visible

Earth

2050

2035

Present

Us

Global
Crises

Rapid 
Innovation

Our misuse of fossil fuels has generated rapid innovation, but at the cost of global crises. Despite 
being the color of coal and petrol, black also has global associations to the unknown, creation and 
chaos. As we shift towards climate oriented solutions, might the color black bridge deeper 
connection to sustainability at the intersection of environment and spirituality?

Business remains the most
trusted institution to address
societal and environmental
problems (2024 Edelman 
Trust Barometer Global). 

Opportunity for long term loyalty 
is bridged through radical honesty, 
co-creation with undervalued 
voices, and open education.

Anti-Benchmarking Pathway Forward

Value 
Proposition

Sacred Black is a framework for palettes and is 
suggested in Munsell. Texture and finish 
amplify selected color variance with materials 
made predominantly from biochar, mussel 
powder, steel, shellac, beeswax, and salt. 

Eco-Fatigue
Distrust 
Ambivalence 

A New Response
From

To

Eco-Spiritual Awakening 
Confronting the Unknown 
Connection through Magic

Human depletion of fossil fuels sparks 
reverence for Earth’s once abundant 
resources. Black dyed products are 
considered high luxury to be used 
sparingly or in ritual. Compound mixes 
blend red, green and blue black which play 
in concert with oil slicked finishes. Marine 
origins of the material inspire primordial 
form language, and shell embedded texture.

Carbon sequestering and craft as pathways 
for sustainability popularizes charcoal matte 
and oiled finishes. Early stage bio-based dyes 
achieve light value blacks and remnants of 
greenwashing informs green tinted blacks. Key 
use of recaptured carbon from tires which 
account for 70% of carbon black market share. 

Black embodies the supernatural existence of 
the planet outside of our understanding. 
Celestial elements reflect all color absorbed by 
black and have a tar like iridescence. 
Otherwordly material shifts color and texture 
under mysterious alchemical conditions that 
embody immaculate energy.

1

4

7

2

5

8

6

3

1.5 tons of fossil fuel raw 
materials are used to produce 1 
ton of carbon black with 2.5-3 
tons of CO2 emissions released 
per ton (Recovered Carbon 
Black). The increasing demand 
for sustainability is driving the
renewable pigment markets, 
consumer behavior and 
business accountability.

Market  
Precedence

Shifts

The Meaning Market

Science and industry have 
not brought fulfilling truths 
sought from pandemic era 
value shifts (LSN Global).  
Spirituality and mindfulness 
drive purpose driven design 
and investments.

Radical Indigeneity

Indigenous communities 
safeguard 80% of the world’s 
remaining biodiversity (World 
Bank). Indigenous knowledge 
and mythologies in present day 
provide critical framework for 
relationship to sustainability.

Post Human Design

Planet first approach considers 
non-human representation in 
business decisions driving 
interspecies centric versus
human centric vision for 
sustainability (WGSN).

Adeolu Osibodu Mario Pereda Ana Mandieta

Make My 
Money Matter

Marshmallow 
Laser Feast

Trends

Biochar Carbon Capture Bio-Based
Waste in the form of 
biochar generates new 
streams of value while 
sequestering carbon.

Carbon transformed 
into pigments and dyes 
make carbon emissions 
more tangible.

Black algae and fungi 
pose circular alterna-
tives to petrochemicals.

Air pollution
Smogware Vollebak

Pig Waste
Clemence Grouin-Rigaux

Primordial Fertility

Fossil Kin

Shell Slick

The “blackest black”, Vantablack, is 
expensive, inaccessible and completely 
two dimensional with carbon nanotubes 
which absorb all light. When viewed in 
the present of light, blacks generally
appear dark grey. Texture and finish are 
crucial to the expression of black. 

Anish Kapoor

Energy Immaculate 2.5RP/1/2

10PB/1/2

Alchemical Creation 7.5PB/1/2

2.5P/1/2

Celestial Element 2.5G/1/2

2.5B/1/2

Decarbon Black

Biochar

Carbon Captured

5GY/2/2

10GY/1/2

2.5G/1/2

1. Celestial element reflects all color absorbed by black.
2. Alchemical creation made manifest,
3. Divinity dish reflects energies in its surroundings.

4. Mother site of fossilized marine history.
5. Unhatched fossilized marine egg. 
6. Ritual observation dish.

Key Materials:
Celestial Element (iridescent, tar-like, glossy)
Biochar (time capsule of ancient matter)
Shellac (lacquered tactility, hard softeness)

Key Materials:
Nacre (pearlized luminescence, resilient structure)
Biochar of fossils (granular tactility)
Liver of Sulfate Patinaed Steel (oiled finish)

7. Altar to Biochar
8. Petrol Drip

Key Materials:
Recaptured Carbon Black (rCB, +96% carbon content)
Black Algae Biochar (green tint, speckled variance)
Beeswax (represents tire pyrolysis oil, byproduct of rCB)
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Tray
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Thank you
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