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4. RE-THINK

1. REDUCE

2. RECYCLABLE

3. RECYCLED

Ensuring all packaging materials that we 
put on the market are fully recyclable

4 Sustainability Pillars

Generating less waste
(reduce packaging and leftovers)

Use recycled materials instead 
of virgin ones (such as Post 
Consumed Recycled plastics)

Drastically re-think 
business models to 
make the system 
circular

Towards a circular economy
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Metabolic is a consulting and venture building company that uses 
systems thinking to tackle global sustainability challenges.

We work towards our mission in three main ways:

INSIGHTS
We provide influential 

organisations and individuals 
with the knowledge and tools 

to understand the global 
metabolism and support 

improved decision-making.

IMPLEMENTATION
We develop transformative 
ventures and technologies, 

and support existing 
networks that can address 
sustainability challenges at 

scale.

ACTIVATION
We are inspiring a new 

generation of changemakers 
by breaking down complex 

information and by providing 
actionable resources.

About Metabolic
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O C E A N I A

E U R O P E

M I D .  E A S T

A F R I C A

S .  A M E R I C A

N .  A M E R I C A

A S I A

GRAPHIC
PRODUCED BY

REUSE
(8 %)

TO AFRICA

TO EASTERN
EUROPE

C&A RETAIL
(408.083.750 kg)

SHIRTS
(18.763.798 kg)

TROUSERS &
LEGWEAR

(57.128.780 kg)

FLATKNIT
(38.958.745 kg)

BABY
(16.331.646 kg)

SKIRTS
(4.454.953 kg)

JEANS
(37.839.959 kg)

45-65 YEAR OLDS
(XX%)

30-45 YEAR OLDS
(XX%)

20-30 YEAR OLDS
(XX%)

OUTERWEAR
(41.264.667 kg)

UNDERWEAR
(29.619.235 kg)

ACCESSORIES
(20.528.042 kg)

BLOUSES
(26.729.055 kg)

SEPARATE
COLLECTION

(20% (EU))

MUNICIPAL
WASTE

(80% (EU))

RECYCLING
(10%)

LANDFILL
(57,1%)

INCINERATION
(25%)

u s e a g e
2 - 5  y e a r s

S a l e s  t i m e
1 2 - 2 5  w e e k s

TAILORED
(18.561.894 kg)

NIGHTWEAR
(11.945.519 kg)

CIRCULAR KNIT
(76.643.725 kg)

BIO COTTON
(49.214.900 kg)

COTTON
(224.201.212 kg)

POLYESTER
(69.374.237 kg)

VISCOSE
(28.565.862 kg)

POLYAMIDE
(28.565.862 kg)

ELASTANE
(8.161.675 kg)

POLYACRYL

MODAL

LYOCELL

WOOL

CASHMERE

SILK

LINEN

100% COTTON
(XX%)

>95% COTTON
+ OTHER

(XX%)

COTTON +
POLYESTER

(XX%)

>80% VISCOSE + 
OTHER

(XX%)

POLYESTER + 
NYLON

(XX%)

POLYESTER +
OTHER

(XX%)

>3 FIBRE
BLENDS

(XX%)

100% POLYESTER
(XX%)

100% VISCOSE
(XX%)

100% POLYACRYL
(XX%)

IN-STORE
COLLECTION

(60.000 kg)

Insights

We help businesses, governments, and non-profits thrive in the circular economy through 
our knowledge and tools. 
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THE SOLAR
TRANSFORMER
Portable Integrated Solar Power

Implementation

We develop transformative innovations and ventures to shift the way we live and work to 
a sustainable state. 



We inspire through education and actionable ideas, and our Foundation helps us 
reach underserved communities. 

Activation



WHY I CHOSE THIS PATH
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Fatal feedback loops

E.coli Growth Curve

Time (hrs)

N
o.

 V
ia

bl
e 

ce
lls



UNLOCKING VALUE IN A CIRCULAR ECONOMY

Exponential times

Foreign Direct Investment
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Sustainability challenges
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Beyond zone of uncertainty (high risk)
In zone of uncertainty (increasing risk)

Boundary not yet quantified
Below boundary (safe)

PLANETARY BOUNDARIES
A safe operating space for humanity

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015.
Design: Globaia
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SO HOW ARE WE DOING?
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Ecolabel proliferation
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High levels of investment
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The theory: Eco-economic decoupling
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But... Not quite working
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SO WHAT’S 
THE PROBLEM?
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 Efficiency rather than Effectiveness

 Burden Shifting 

 Rebound Effects

 Short-Term Perspectives

 Relative Rather Than Absolute Impact

Pitfalls of not using systems thinking

01

02

03

04

05
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Efficiency rather than effectiveness

•	 Start from “Why?”

•	 Does this product need to exist?

•	 Doing the right things vs. Doing 
things right

01
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Burden shifting: lighting technology02
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Rebound effects: bioplastics03
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Design for multiple life cycles of value

Short term perspectives04
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Relative rather than absolute impact05

Beyond zone of uncertainty (high risk)
In zone of uncertainty (increasing risk)

Boundary not yet quantified
Below boundary (safe)

PLANETARY BOUNDARIES
A safe operating space for humanity

Source: Steffen et al. Planetary Boundaries: Guiding human development on a changing planet, Science, 16 January 2015.
Design: Globaia
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There is no such thing 
as a sustainable product. 

There can only be sustainable 
product-service systems. 
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Exponential solutions

•	 40 years ahead of expected 
forecasts  in many countries, 
like the United States.

•	 Over half of new power 
capacity installed in 2015 was 
renewable

•	 Already in 2017, renewables 
hit 25% percent of global 
power supply

Global Renewable Energy Consumption
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THE CIRCULAR ECONOMY
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BUILDING A CIRCULAR ECONOMY

BA
NK

Waste (8%)

Furniture

Textile

ENERGY
52.103 TJ

CO2

7.333.000 ton

930.000 ton

WASTE
1.070.000 ton

PRODUCTS

AGRO-PRODUCTS
960.000 ton

WATER
95 million m3

Milk cows (85%)

Pigs

ANIMAL FEED
5,2 million ton

Food

Feed

Materials

Consumer products

Sludge (62.500 ton)

Purified waste water
to surface water

Plastics (30%)
Minerals (39%)

Other animals (15%)

Drinks (33%)

Surface (0,02%)

Ground (0,1%)

Rain (46,6%)

Drinking water (53,3%)

Oil (28%)

GREY WASTE

Renewables (7%)
Nuclear (1%)

Coal (3,9%)

Gas (60%)

Non-drinks (66%)

Imported          80.000 ton

Rest flows     320.000 ton

Imported          87.000 ton

Rest flows     880.000 ton

FOOD
646.445 ton

INDUSTRIAL 
RESOURCES

152.000 ton

BUILDING MATERIAL
NEW CONSTRUCTION

CONSUMER
PRODUCTS

Resources

BUILT ENVIRONMENT

LIVESTOCK PRODUCTION

AGRICULTURE

AGRICULTURE

 211.000 ton

Potato (35%)

Feed (29%)

Sugarbeet (21%)

Other (15%)

Milk (2 million)

Meat (16.000 ton)

Eggs (14 million eggs, 980 ton)

Manure (9 million ton)

WASTE WATER
95 million m3

8.000 ton N surplus

 140.000 tonSeperately collected SMW

Construction & demolition waste

210.000 ton

590.000 ton

Office waste

Industry waste

Grass feed (66%)

Concentrated 
feed (11%)

Mixed feed (22%)

Landfill (80.000 ton)

Incineration (96.000 ton) 

Organic (76.000 ton)
Paper (43.000 ton)

Roadside grass (37.000 ton)
Landscape green waste (62.000 ton)
Restflow agriculture (160.000 ton)

Nitrogen (3.096 ton)
Fosfate (423 ton)
Heavy metals (20 ton)

OMRIN RECYCLING

MOBILITY 
AND PUBLIC SPACE

OFFICES

Appliances

INDUSTRY 

INFOGRAPHIC: 

DRACHTEN

SNEEK

LEEUWARDEN

HEERENVEEN

INFOGRAPHIC: 

POTENTIAL MAP CIRCULAR FRYSLÂN

BA
NK

BA
NK

BA
NK

SHOP

BA
NK

MANURE CONSUMER

PHA PRODUCTION

WASTE WATER

   
   

  B

IO
GAS

        POTATO PEELS

FLOUR HUSKS

          DIETARY SUPPLEM
EN

TS

AGRICULTURAL PLASTICS

MUNICIPAL WASTE RECYCLED PAPER

R
ECYCLED PLASTIC

PAPER
PLASTIC

ORGANIC

BLACK WATER

GREY W
ASTEW

ATE
R

ORGANIC WASTE

20%

INSULATION & BUILDING MATERIAL

     SNIJAFVAL   G
RASS FEED

NIEUWE LANDBOUW PRODUCTIE: 

                  B
V HENNEP OF VLAS      R

EST

     GRASSAP

     GRASSES

    WOOD

    SLUDGE

   ONF

     EIW
IT

FIBRES

THICKFEED

THIN

FL
O

RI

CULTURE ETC.

CONSUMER GOODS

MATERIAL PROCESSING
FACILITY

CONSTRUCTION WASTE

COMPOUNDING
PLASTICPRODUCTION

BIOBASED
BUILDING MATERIALS

BIOPOLYMER
PRODUCTION

GREENBIOREFINERY

LIGNOCELLULOSE
BIOREFINERY

LANDSCAPE 
GREENWASTE

PAPER INDUSTRY

PACKAGINGOTHER

STARCH & SUGARS

CELLULOSE

CELLULOSE

ASPHALT &
ROAD CONSTRUCTION

RENOVATION

NEWBUILD

GREENHOUSE

BEETS, GRAINS
& POTATOES

DRINKINGWATER
PRODUCTION

HUMIC ACID

SALTY AGRICULTURE

CONCENTRATEDFEED

DEMOLITION

DIGESTER

RETAILTRADE

DECENTRAL WWTP

STRUVITE

STRUVITE

MEAT
MILK

LIVESTOCK

CALCIUMFOSFATE

FOODPROCESSING

WWTP

AQUACULTUREFISH/SHELLFOOD

ALGAEWORMS

AGRICULTURE

HORTICULTURE

POTATO/SEAWEED

Since 2012, Metabolic has completed over 350 projects for companies, cities, 
and governments, with a large focus on the Circular Economy.
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THE LINEAR ECONOMY

TAKE MAKE DISPOSE



UNLOCKING VALUE IN A CIRCULAR ECONOMY

THE CIRCULAR ECONOMY
“Based on detailed 
product level modelling, 
the report estimates 
that the circular 
economy represents a 
net material cost saving 
opportunity of USD 340 
to 380 billion p.a. at EU 
level for a ‘transition 
scenario’ and USD 520 
to 630 billion p.a. for an 
‘advanced scenario’”  

Source: Ellen MacArthur Foundation and McKinsey, 2011
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CIRCULAR ECONOMY BUSINESS MODELS
Power of the 
inner circle: 

The power of 
circling longer: 

•	 Pay per use and leasing
•	 Repair
•	 Waste reduction
•	 Sharing platforms 

•	 Performance based 
contracting

•	 Takeback guarantees
•	 Through-sales
•	 Refurbishment

Power of 
cascaded use: 

The power of 
pure inputs:

•	 Upcycling
•	 Recycling
•	 Supply chain collaboration 

•	 Monomaterials
•	 Certified materials
•	 Circular procurement and 

sourcing

Finished products are worth much more than the raw materials inside them.

JOB CREATION POTENTIAL
per 10,000 tonnes of used goods

PRODUCT

£8,940

£599

£27,000

INCINERATION

1
LANDFILL

6
RECYCLING

36

RE-USE

296

MATERIAL

£1,300

£1.50

£1,000

PARTS

£3,000

£5,900

£188

Source: US EPA (2002) and the Institute for Local Self Reliance

Finished products are worth much more than the raw materials inside them.

JOB CREATION POTENTIAL
per 10,000 tonnes of used goods
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£8,940

£599

£27,000

INCINERATION

1
LANDFILL

6
RECYCLING
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RE-USE

296

MATERIAL

£1,300

£1.50

£1,000

PARTS

£3,000

£5,900

£188

Source: US EPA (2002) and the Institute for Local Self Reliance
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THE VALUE OF MATERIALS
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IS THIS CIRCULAR?
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7 PILLARS
OF THE CIRCULAR 

ECONOMY

Human society and culture 
are preserved.

Biodiversity is structurally 
supported and enhanced. 

All energy is based on 
renewable sources.

Materials in the economy 
are cycled at continuous 

high value.

Water is extracted at a 
sustainable rate and resource 

recovery is maximized.

Human activities generate 
value in measures beyond 

just financial.

The health and wellbeing of 
humans and other species is 

structurally supported. 
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THE GLOBAL MATERIAL FLOW: 2010

NORTH AMERICA

SOUTH AMERICA

EUROPE

AFRICA

MIDDLE EAST

ASIA
OCEANIA

CENTRAL AMERICA

IRRIGATION (1,47 billion m3)

INDUSTRY (0,399 billion m3)

DOMESTIC (0,23 billion m3)

11 %

18 %

12 %

7 %

25 %

13 %

20 %

6 %

15 %

1 %
4 %
1  %
5  %

2 %

16 %

11 %

1 %

39 %

29 %
32 %

60 %

67 %

13 %

6 %

6 %

6 %

6 %

2 %
2 %

1 %

16 %

4 %

26 %

3 %

8 %

FOOD (12 BT)

INDUSTRIAL MINERALS (2,5 BT)

CONSTRUCTION MINERALS (30,5 BT)

FEED (10,3 BT)

NON-FOOD CROPS (0,02 BT)

WASTE WATER
(1.500 km3)

CHEMICALS (1,03 BT)
MEDIUM-TERM STOCK

(2,36 billion tons)

LONG-TERM STOCK
(32,1 billion tons)

INDUSTRIAL PRODUCTS (5,02 BT)

FIBER (0,02 BT)

TRANSPORT (1,85 BT)

OTHER (6,51 BT)

ANIMALS (0,15 BT)

15 %

MINERALS
(33 billion tons)

FRESH WATER
(2.1 billion m3)

ORES
(15,6 billion tons)

BIOMASS
(24,8 billion tons)

FOOD WASTE (2,19 BT)

METAL (0,218 BT)

PLASTIC (0,226 BT)

OTHER (0,365 BT) DUMPED (0,71 BT)

LANDFILLED (1,275 BT)

COMPOSTED (0,21 BT)

RECYCLED (0,41 BT)

INCINERATED (0,35 BT)

OTHER (0,365 BT)

PAPER (0,407 BT)

ORGANIC (0,88 BT)

NON-HAZARDOUS INDUSTRIAL (1,2 BT)

HAZARDOUS INDUSTRIAL (0,4 BT)

CONSTRUCTION WASTE (1,4 BT)

AUTOMOTIVE WASTE (0,083 BT)

WOOD (1,1 BT)

METALS (7,38 BT)

DISPERSED 
(28,7 billion tons)

SHORT TERM STOCK)
(1,01 billion tons) MUNICIPAL SOLID WASTE

(3,4 billion tons)

NON MSW WASTE
(7,8 billion tons)

FORESTRY (2,35 BT)

OIL (4,37 BT)

GAS (2,84 BT)

COAL (36,89 BT)

FOSSIL FUELS
(44,1 billion tons)

ORE RESIDUES (4,7 BT)

THIS IS HOW LINEAR THE GLOBAL ECONOMY ACTUALLY IS: 

The Global Metabolism Flow that was conducted by 
Metabolic in 2010 shows that we have extracted an 
estimated 71,8 billion tonnes of material from the Earth 
to fuel the global economy. These include: biomass 
(food, feed, forestry, and other), fossil fuels (coal, gas, oil, 
and other), ores, minerals (industrial and construction). 
Out of these: 
•  Almost 11% is wasted prior to use (food and industrial 
waste). 
•  An estimated 18% of approximately 3,4 billion tonnes 
of global Municipal Solid Waste is recycled or 
composted. An additional 10% is incinerated. The 
remainder is lost.  

LEGEND:
Biomass (food, feed, forestry, and other) 

Fossil fuels (coal, gas, oil, and other) 

Ores 

Minerals (industrial and construction) 

Fresh water 

www.metabolic.nl
@METABOLIC HQ

TOTAL GLOBAL MATERIAL FLOWS, 2010
• Out of the total annual solid waste collection of 11,2 
billion tonnes per year, only an estimated 6,2% is 
recovered in a form that has high utility for future use 
(recycling or composting). An additional 33% is 
recovered in a  form that has low-medium utility for 
future use (downcycling or incineration).
• Aside from these solid materials, the other largest 
“lost” flow is untreated wastewater: 80% of domestic and 
70% of industrial wastewater streams remain untreated 
(184,4 km3 and 279,3 km3 respectively).

This immense material throughput and the inefficiencies 
of each stage of materials’ and products’ lifespans and 
the overall speed at which they are extracted are 
obviously too large and call for a radical rethinking of 
how the current system is designed. The linear “take, 
make, waste” model of production-consumption systems 
is self-evidently unsustainable, with the operation of 
some key industries being primarily responsible for the 
major biospheric and human wellbeing issues. 

Reducing material throughput, increasing efficiency 
gains, and extending the useful lifespan of materials and 
products (both within a single product's life cycle and 
across product cascades), and closing resource loops is 
essential for fixing the global metabolism and changing 
the way the current economic system is functioning. 

•	117 billion tonnes extracted

•	71,8 billion tonnes “used” 
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KEY INTERVENTION AREAS FOR ACHIEVING A 
CIRCULAR ECONOMY

agriculture

cities & the built environment

wastewater

mobility & transport

electronics

chemicals

construction & demolition waste
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A SYSTEMATIC AND DATA-
DRIVEN APPROACH 

TO FINDING CIRCULAR 
OPPORTUNITIES
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CURRENT STATE ANALYSIS

VISIONING & GOALSETTING

INTERVENTION ANALYSIS

€
!

!

!

!

€

01
DEFINE THE 

SYSTEM

02
MAP &  ORGANIZE 

IMPACTS

03
IDENTIFY KEY 
BEHAVIOURS 

DRIVING IMPACTS

04
ROOT CAUSE 

ANALYSIS

06
SET KEY 

PERFORMANCE 
INDICATORS

05
DEFINE

SYSTEM LEVEL 
GOALS

07
IDENTIFY AREAS 

FOR
INTERVENTION

08
SELECT POSSIBLE

INTERVENTION 
POINTS

09
EVALUATE 
LEVERAGE

10
FORMULATE 
PROJECTS

Systems approach to finding circular opportunities



UNLOCKING VALUE IN A CIRCULAR ECONOMY



UNLOCKING VALUE IN A CIRCULAR ECONOMY

CURRENT STATE ANALYSIS
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VERBRANDING ZONDER
ENERGIETERUGWINNING
(300 TON)

VERBRANDING MET
ENERGIETERUGWINNING
(173.600 TON)

STORTEN
(17.800 TON)

GERECYCLED
(90.600 TON)

GELOOSD
(749.937.000)

Dranken (95.200 ton)

Water (3.748.600 m3)

Dierlijke producten (117.000 ton)

Gewassen (150.200 ton)

ZIEKENHUIZEN

Metalen (9.200 ton)

Kunststoffen (1.085 ton)

BOUW

Keramiek (27.300 ton)

Andere mineralen (530 ton)
Glas (1.400 ton)

Bakstenen (81.900 ton)

Beton (225.000 ton)

CONSUMPTIEGOEDEREN

Kunststof verpakkingen (11.300 ton)
Metalen (8.000 ton)

Brandstoffen (11.160 TJ)

Verpakkingsglas (18.300 ton)

Water (74.200 m3)

Energie (60 TJ)

Water (986.500 m3)

Energie (1.370 TJ)

Textiel (5.950 ton)

Textiel (02 ton)

Chemicaliën (1.030 ton)

Papier/karton (47.200 ton)

Textiel (9.510 ton)
Karton/papier (37.750 ton)

Hout (25.980 ton)

WATER

Grondwater (366.122.000 ton)

Rioolwater (383.815.000 ton)

ORGANISCH AFVAL
(165.080 TON)

OVERIGE MATERIALEN

GEMENGD AFVAL

MINERALEN

BIOGAS (1.040 TON)

COMPOST
(4.540 TON)

NUTTIGE TOEPASSING 
(79.400 TON)

Overig gemengd afval (51.500 ton)
Groft huishoudelijk afval (19.830 ton)

Glas (23.600 ton)

Kunststof verpakkingen (25.020 ton)

Drankkarton (3.190 ton)

Metalen (25.720 ton)

Andere kunststoffen (13.230 ton)
Luiers (8.100 ton)

AGRIFOOD

LEGENDA:
            onder 3.000 ton/
450 MJ/ 10.000.000  m3

*geschaald naar .5%

Overige mineralen (35.580 ton)

Steenachtig puin (338.150 ton)
DOWNCYCLEN
(334.800 TON)

Textiel
(2.390 ton)

Dranken
(95.200 ton)

Dierlijke producten
(117.000 ton)

Gewassen
(150.200 ton)

Karton/papier
(45.200 ton)

WATER

Regenwater
(691.860.000  m3)

Drinkwater
(58.082.000 m3)

MINERALEN

Keramiek
(27.300 ton)

Andere mineralen 
(530 ton)

Glas
(19.700 ton)

Bakstenen
(81.900 ton)

Beton
(225.000 ton)

NIET-BIOBASED
MATERIALEN

Metalen
(17.200 ton)

Synthetisch textiel
(3.570 ton)

Chemicaliën
(1.030 ton)

Andere kunststof
(1.085 ton)

K. verpakkingen
(11.300 ton)

EMISSIES1

CO2 uitstoot (4.040.000 ton)*

ENERGIE

Energiegebruik andere sectoren 
(62.900 TJ)

ENERGIE
Elektriciteit
(9.600 TJ)

Gas en Warmte
(25.000 TJ)

Brandstoffen
(28.300 TJ)

Hout (7.600 ton)

BIOBASED
MATERIALEN

1Exclusief industrie en professionele scheepvaart

5% Hernieuwbaar

RO
TT

ER
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GranenGroenten

Bakstenen

Koper

Staal

Glas
Beton

Aluminum

Benzine 
en diesel
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Elektriciteit 
(kolen en gas)

Zuivel
Vlees

Bubble Size:
Total CO2 Emissions (tonnes)

1,5 mln
1 mln

500.000

100.000
50.000
10.000

IMPACT ANALYSIS
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CHARLOTTE’S STRENGTHS
•	Globalized economy: 14% of GMP 

in 2014 provided through export 
(110,000 jobs in Charlotte supported 
by export) and 6.8% employment at 
global firms

•	Well connected: 45 million passenger 
p.a. in Charlotte Douglas International 
Airport, placing it 24th globally

•	Strong connection to rest of North 
America, Europe, and Asia

•	27,000 miles of rail connects Charlotte 
with 23 states
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CHARLOTTE’S WEAKNESSES
•	Prosperity of the city is not accessible  

to everyone

•	Lowest social mobility among the 
50 biggest cities in the US (Deruy & 
Boschma, 2016) 

•	More than 800,000 people living in 
poverty (DATA USA, 2018)

•	Shrinking middle class (Mecklenburg 
County Community, 2018)
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CHARLOTTE ZERO WASTE

RECYCLING
(66,354 TONS)

LANDFILL
(944,171 TONS)

COMPOSTING
(56,620 TONS)

Recycling program only 
costs $7/ton, compared 

to $30/ton for landfill

26.3% content could
be recycled with 

existing programs

294,880 tons
Single-family households

Multi-family households
89,606 tons

3,041 tons

261,810 tons

147,430 tons

60,494 tons

28,024 tons

33,643 tons

21,378 tons

178,153 tons

58,831 tons

11,045 tons

30,816 tons

27,591 tons

56,615 tons

3,879 tons

3,029 tons

434 tons

2,828 tons

250,766 tons

144,403 tons

135,732 tons

1,312 tons

223,718 tons

20,066 tons

42,421 tons

51,598 tons

114 tons
2,867 tons

280,338 tons

403,028 tons

239,595 tons

36,943 tons

LEGEND
Under 500 tons

PUBLIC 

COMMERCIAL

HOUSEHOLDS

CONSTRUCTION SECTOR

Lower recycling rates for 
multi-family households

5,613
companies

55,291
employees

6% Wholesale trade
5% Transportation
& warehousing

12% Healthcare &
social assistance

9% Food services

9% Manufacturing

14% Public administration/
government

36%
Other services

9%
Other jobs

319,816 
households

Roads, events, public,receptacles,
small businesses...

TOTAL WASTE
(1,064,063 TONS)

31% of MSW is organics, which 
creates both a loss of value and 
increased methane emissions

PLASTICS

TEXTILES

METALS

GLASS

ELECTRONICS

CONSTRUCTION &
DEMOLITION WASTE

PAPER

ORGANIC WASTES

OTHER

HAZARDOUS WASTES

HDPE & PET ending up in landfill 
despite regulations

CIRCULAR CHARLOTTE
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Bubbel size: 
Potential job creation (# of jobs)

1,500

1,000

500

250

100
50
0

Other

Electronics

Glass

Organics

C&D

Paper

Metals

Textiles

Plastics

Hazardous waste

CIRCULAR JOB CREATION
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IF ALL PLASTICS LANDFILLED IN CHARLOTTE ARE 
RECYCLED, THIS SAVES 936,329 BARRELS OF OIL PER 

YEAR & CREATES REVENUES & JOBS

PLASTICS
LANDFILLED

BARRELS
OF OIL AVOIDED

 
REVENUES
POSSIBLE

JOBS
CREATED

or + +

144,403 TONS 936,329 35 MILLION 1,343
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SHAPING A VISION AND 
DEFINING KPIS
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VISION FOR A CIRCULAR CHARLOTTE

A CIRCULAR CITY

AN INNOVATIVE CITY OF THE FUTURE

A RESILIENT AND HEALTHY CITY

A CITY WITH OPPORTUNITIES FOR ALL
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DEFINING STRATEGY AND 
INTERVENTIONS
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IDENTIFYING INTERVENTIONS
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EXAMPLE: REDUCING FOOD WASTE
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EXAMPLE: PROTIX 
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WASTE OR RESOURCE?
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ZEROWASTE AGRI-FOOD & GROEN AFVAL

MEST
(16.000 TON)

GFT 
(48.900 TON)

VERSPILD 
VOEDSEL
(24.500 TON)

HUISHOUDENS
(18.000 TON)

75%
(36.675 TONNES)

20% (3.600 TON)

20% (3.600 TON)

75 (6.750 TON)

33% (2.250 TON)

HORECA (4.800 TON)

RETAIL (1.700 TON)

BETERE LABELING

DOGGY BAG POLICY

EFFICIENTIE APPS

VOEDSEL EDUCATIE,
KOKEN, BEWAREN, KOPEN

RESTAFVAL

15% (720 TON)
6% (288 TON)

PAY-AS-YOU-THROW

GFT OPHALEN BIJ DE DEUR

PAY-AS-YOU-THROW

GFT OPHALEN BIJ DE DEUR

20% (340 TON)
22% (374 TON)

25%
(12.225 TON)

25% (246 TON)

RESTAFVAL

INZAMELEN VAN
APARTE STROMEN

GESCHEIDEN INZAMELING

A22

A2

A3

A10

A15
A16

10% (1.800 TON) A23

A7

A4

A8

A17
A14

A2 A3

A2 A3

VERBOD OP RETAIL AFVAL
APPS

A2

A3

A3

Banencreatie

75% (740 TON)

90%
(14.400 TON)

79% (3.792 TON)

HOOGWAARDIGE PRODUCTEN: 
LEER VAN FRUIT, 
PADDENSTOELEN KWEKEN

COMPOSTEREN

CHEMICALÏEN

PRODUCTIE VAN BIOGAS

VERBRANDING MER 
ENERGIE-TERUGWINNING

GEBRUIK OP LAND

REDUCTIE OPTIES INZAMELING OPTIES VERWERKINGSOPTIES
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Selection of five promising business 
cases to investigate in detail: 

•	 Closed loop textiles
•	 Upcycling food waste into feed
•	 Materials innovation lab
•	 Tokenized reverse logistics for 

plastics
•	 Concrete recycling chain

CIRCULAR CHARLOTTE: BUSINESS CASES
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•	Textiles are historically important for 
Charlotte and innovation in this sector 
fits the local context

•	Charlotte still ranks 2nd in U.S. for 
employment in textiles sector

•	57,000 tons of textiles ending up in the 
landfill per year

•	Limited closed-loop textiles project 
(uniforms, linens) can be a starting point 
for a fully circular chain

•	Local companies like Unifi and Recover 
Brands show the right pieces are in place 
in Charlotte

CLOSED-LOOP TEXTILES CHAIN

OPPORTUNITY VALUE

Total waste diverted from landfill (lbs/year) 210,000 lbs/year

Potential profits from case ($/year) $201,800

Total jobs created (#) 9

CO2e emissions saved (tons) 1,226

Water use avoided (gallons) 345,341

Land use prevented (acres) 79
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•	150,000 tons of food waste to landfill per 
year in Charlotte

•	Companies like Crown Town and Earth 
Farm collecting organic waste, but still 
on a small scale

•	Cost of collection is high while value of 
compost is low

•	Upcycling this waste into feed can create 
a high-value product at a commercial 
scale and link to local initiatives around 
aquaponics production

•	Legislative barriers still stand in the way

UPCYCLING FOOD WASTE INTO FEED

OPPORTUNITY VALUE

Total waste diverted from landfill (lbs/year) 100 million

Potential profits from case ($/year) 1,200,000 

Total jobs created (#) 233-333

CO2e emissions saved (tons) 97,000

Water use avoided (gallons) 41,000

Land use prevented (acres) 3,200
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•	31% of waste to landfill is organic

•	Currently there is a lot of interest 
in innovation in biobased products 
made from specific waste streams

•	Many interesting new innovations in 
waste-based products exist

•	Supporting a materials innovation 
lab can encourage local innovation 
and entrepreneurship

•	Provides an invaluable experience 
for local students and entrepreneurs 
that adds additional value to 

MATERIALS INNOVATION LAB

OPPORTUNITY VALUE

Total waste diverted from landfill (lbs/year) 2.57 million lbs/year

Potential profits from case ($/year) N/A 

Total jobs created (#) 14-21 jobs/year

CO2e emissions saved (tons) 23,000 tons over ten-year period

Water use avoided (gallons) Dependent on products produced

Land use prevented (acres) Dependent on products produced
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•	One of the largest barriers is getting 
people to recycle 

•	Tokenized system gamifies recycling and 
provides incentives to households

•	Clean and source-separated recyclables 
--> Vouchers for local business (also 
encourage shopping locally)

•	Once critical mass is reached, case can 
be very profitable

•	Break-even point is around 10% 
participation with a 10% rate of recycling 
of materials by those households

TOKENIZED REVERSE LOGISTICS SYSTEM

OPPORTUNITY VALUE *

Total waste diverted from landfill (lbs/year) ST: 3.6 mln lbs, LT: 88.2 mln lbs

Potential profits from case ($/year) ST: N/A, LT: min. 3 mln per year

Total jobs created (#) ST: 35, LT: 130

CO2e emissions saved (tons) ST: 10,310, LT: 237,003

Water use avoided (gallons) ST: 675 mln gallons, LT: 18 bln gallons

Land use prevented (acres) ST: 1,317 acres, LT: 34,404 acres

*ST is short-term, LT is long term
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•	Charlotte is a fast-growing city with 
12,000 new apartments being built

•	50,000 tons of concrete ends up in 
the landfill per year, ~6% of total

•	Up to 20% of aggregate and 20% of 
cement can be replaced by recycled 
aggregate and glass in new cement

•	In total, all of Charlotte’s concrete 
could become 16% recycled

•	Local concrete recyclers already 
have the equipment for recycling 
aggregate, but this is currently being 

CONCRETE RECYCLING CHAIN

OPPORTUNITY VALUE 

Total waste diverted from landfill (lbs/year) 100 million lbs

Potential profits from case ($/year) $2 million after first year

Total jobs created (#) 5

CO2e emissions saved (tons) 41,186

Water use avoided (gallons) 183 million

Land use prevented (acres) Unknown
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•	In total, ~100,000 - 150,000 tons of 
waste to landfill can be prevented with 
the five business cases

•	An estimated 290-492 jobs can be 
created with these cases

•	CO2 emissions can be reduced by 
379,000 tons/year

•	Each business case improves 13-19 
of the 29 Key Performance Indicators 
(KPIs)

•	$22 - $34 million USD per year in revenue

BUSINESS CASES: KEY TAKEAWAYS

2.9-2.2%

3.8%

CURRENT 
UNEMPLOYMENT RATE

POTENTIAL 
UNEMPLOYMENT RATE

-10.9-15.4%
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PART 

3

The breakout groups are meant to facilitate creative thinking and problem solving in 
identifying promising and concrete strategies for a Circular Charlotte and working 
out the steps required to move these towards implementation. The worksession is 
broken into three parts, which are described in this booklet:

PART 

2
PART 

1
REFINING STRATEGIES

AND SELECTING 
BUSINESS CASES

ROADMAPPING
THE IMPLEMENTATION

OF STRATEGIES

CREATING A HOLISTIC
ROADMAP AND

IDENTIFYING SYNERGIES

BREAKOUT GROUP
INSTRUCTIONS

This booklet is meant as a reference to guide the breakout groups in their 
discussion process towards a few concrete outputs. However, this structure 
is also relatively flexible. If your group finds it valuable to discuss a certain 
issue further, skip or add a step, etc, please feel free! Eva and Erin will walk 
around to facilitate the groups and address any issues that may arise.



UNLOCKING VALUE IN A CIRCULAR ECONOMY

CLOSING THOUGHTS
•	We need a holistic vision of a 

sustainable, circular, regenerative 
future - not one based on single issues 
like climate change (even though they 
are also important). 

•	A systems approach can help us 
find the pathways towards the most 
profitable and circular solutions. 



Eva Gladek
CEO Metabolic

eva@metabolic.nl // @MetabolicHQ


