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Boundary overshoot
4 The Anthropocene Review 

Figure 1. Trends from 1750 to 2010 in globally aggregated indicators for socio-economic development. 
(1) Global population data according to the HYDE (History Database of the Global Environment, 2013) 
database. Data before 1950 are modelled. Data are plotted as decadal points. (2) Global real GDP (Gross 
Domestic Product) in year 2010 US dollars. Data are a combination of Maddison for the years 1750 to 
2003 and Shane for 1969–2010. Overlapping years from Shane data are used to adjust Maddison data 
to 2010 US dollars. (3) Global foreign direct investment in current (accessed 2013) US dollars based on 
two data sets: IMF (International Monetary Fund) from 1948 to 1969 and UNCTAD (United Nations 
Conference on Trade and Development) from 1970 to 2010. (4) Global urban population data according 
to the HYDE database. Data before 1950 are modelled. Data are plotted as decadal points. (5) World 
primary energy use. 1850 to present based on Grubler et al. (2012), 1750–1849 data are based on global 

 (Continued)

Steffen et al. 7

Figure 3. Trends from 1750 to 2010 in indicators for the structure and functioning of the Earth System. 
(1) Carbon dioxide from firn and ice core records (Law Dome, Antarctica) and Cape Grim, Australia 
(deseasonalised flask and instrumental records); spline fit. (2) Nitrous oxide from firn and ice core records 
(Law Dome, Antarctica) and Cape Grim, Australia (deseasonalised flask and instrumental records); 
spline fit. (3) Methane from firn and ice core records (Law Dome, Antarctica) and Cape Grim, Australia 
(deseasonalised flask and instrumental records); spline fit. (4) Maximum percentage total column ozone 
decline (2-year moving average) over Halley, Antarctica during October, using 305 DU, the average 
October total column ozone for the first decade of measurements, as a baseline. (5) Global surface 
temperature anomaly (HadCRUT4: combined land and ocean observations, relative to 1961–1990, 20 
yr Gaussian smoothed). (6) Ocean acidification expressed as global mean surface ocean hydrogen ion 
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Source: Steffen et al., 2015
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Boundary overshoot

Source: Caesar et al. 2024
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Endless green growth in NL?

Sources: Data based on CBS, 2024a, 2024b, 2024d, 2021; UNEP IRP, 2024: Philips et al., 2021; Trends estimated based on Bruyninckx et al., 2024; CBS, 2024c; Centraal Planbureau, 2024
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Sources: Data based on CBS, 2024a, 2024b, 2024d, 2021; UNEP IRP, 2024: Philips et al., 2021; Trends estimated based on Bruyninckx et al., 2024; CBS, 2024c; Centraal Planbureau, 2024
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Endless green growth in NL?

Sources: Data based on CBS, 2024a, 2024b, 2024d, 2021; UNEP IRP, 2024: Philips et al., 2021; Trends estimated based on Bruyninckx et al., 2024; CBS, 2024c; Centraal Planbureau, 2024



8 / 69

The PACE of growth is too high

If everyone consumed as many resources 
as the Dutch, the biocapacity of the planet 

would be exceeded on ...

May 5

Source: own work, based on: Global Footprint Network, 2025
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Endless green growth in NL?

Sources: Data based on CBS, 2024a, 2024b, 2024d, 2021; UNEP IRP, 2024: Philips et al., 2021; Trends estimated based on Bruyninckx et al., 2024; CBS, 2024c; Centraal Planbureau, 2024
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How successful is green growth?

Sources: Data based on CBS, 2024a, 2024b, 2024d, 2021; UNEP IRP, 2024: Philips et al., 2021; Trends estimated based on Bruyninckx et al., 2024; CBS, 2024c; Centraal Planbureau, 2024
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The PRICE of growth is too high

Source: EZK, 2024, after ABF, 2024

Housing shortage
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Economic growth in the built environment
MRA

Systemic section of the economic system in the Randstad (own work, based on EZK, 2024)
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The Randstad grows in an unsuitable place

Ground subsidence by 2050 (own work based on Deltares et al., 2021)Flood probability in 2050 (> 0 cm) (own work based on LIWO, 2023)

Legend

High chance (>1/30 times/year)

Medium high chance (1/30-1/300 times/year)

Low chance (1/300-1/3,000 times/year)

Very low chance (1/3,000-1/30,0000 times/year)

Extremely low chance (<1/30,000 times/year)
Legend

Very strong (> 60 cm)

Strong (40 - 60 cm)

Fairly strong (20 - 40 cm)

Moderate (10 - 20 cm)

Limited (3 - 10 cm)
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Urban growth

Source: own work, based on BURA & Crimson, 2024; Durrant et al., 2023; Gemeente Amsterdam, 2017; Savini, 2021; Xue, 2022
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Urban growth

Source: own work, based on BURA & Crimson, 2024; Durrant et al., 2023; Gemeente Amsterdam, 2017; Savini, 2021; Xue, 2022
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Urban growth

Source: own work, based on BURA & Crimson, 2024; Durrant et al., 2023; Gemeente Amsterdam, 2017; Savini, 2021; Xue, 2022
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Urban growth

Source: own work, based on BURA & Crimson, 2024; Durrant et al., 2023; Gemeente Amsterdam, 2017; Savini, 2021; Xue, 2022
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Economic growth = Urban growth

Source: own work, based on BURA & Crimson, 2024; Durrant et al., 2023; Gemeente Amsterdam, 2017; Savini, 2021; Xue, 2022
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An alternative growth paradigm
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An alternative growth paradigm

POST-GROWTH

• economic restructuring
• decoupling of resource use
• regeneration and care
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DEGROWTH

 post-growth approach   •
economic downscaling   •

 sufficiency, reuse, sharing   •
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How to translate degrowth into space?
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Systemic approach

years

months

centimetres2 metres2 hectametres2 kilometres2

decades

centuries

millennia

Source: Romice et al., 2020
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Spatial values for degrowth
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Spatial values for degrowth
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Conceptual framework
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Research question

How could degrowth values inform metropolitan development 
to overcome its growth dependency and 

increase socio-ecological resilience 
in the Metropolitan Region of Amsterdam (MRA)?
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Patterns

Title

Theoretical and/or empirical 
elaboration on the hypothesis

Implications of the pattern:
how it alters space and how it 
relates to other patterns

Relations to other patterns:
Similar goal or detailing another pattern

Precondition for another pattern
Need to balance with another pattern

Need to use with another pattern

Related degrowth values:
          Regionalism
          Sufficiency
          Distributive Justice
          Commons
          Resilience

Degree of leverage after Abson et al. (2017) 
     Parametre
     Feedbacks
     Design
     Intent

schematic visulisation of 
the implications

Related morphological layer:
          Settlement
          Industry
          Infrastructure
          Green-blue
          Social

Hypothesis: 
description and aim of the pattern

Scale:
R - Region

C - City
N - Neighbourhood

P - Plot

Origin:
        Literature
        Analysis
        Research by design

Rg
Su
DJ
Co
Re
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Urban growth

0 0,5 1,5 km1 0 0,5 1,5 km1

1980 TODAY

Urban green (park, graveyard, sports field etc.)Agriculture Main road RailwayIndustrial area WaterSettlement



35 / 69

Urban growth - patterns

0 0,5 1,5 km1

TODAY

Source: own work, based on CBS, 2025

Legend

Urban green (park, grave-
yard, sports field etc.)

Agriculture
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Industrial area

Water

Land under development

Settlement
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Urban growth - patterns

Source: own photograph
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Related material flows - concrete

Source: own work, based on van der Schuit et al., 2023
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Related material flows - concrete

0 5 15 km10

Section: own work, based on van der Schuit et al., 2023; Map: own work, based on Stichting LISA, 2024

PROCESSING COMPANIES
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Related material flows - concrete

0 5 15 km10

Section: own work, based on van der Schuit et al., 2023; Map: own work, based on Stichting LISA, 2024

RETAIL COMPANIES
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Where is the region headed?

- 50%
consumption of new 

raw materials by
2030

“A HOME TO THRIVING PEOPLE 
IN A THRIVING PLACE,

WHILE RESPECTING THE WELLBEING OF ALL PEOPLE
AND THE HEALTH OF THE WHOLE PLANET”

Quote: Raworth et al., 2020; Figure: Gemeente Amsterdam, 2020
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Where is the region headed? SETTLEMENT

Source: own work, based on Gemeente Amsterdam, 2021
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Where is the region headed? SETTLEMENT

Source: own work, based on Gemeente Amsterdam, 2021
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What should the region do differently? SETTLEMENT

+ -
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Where is the region headed? SETTLEMENT & INDUSTRY

+
Source: own work, based on Gemeente Amsterdam, 2021 0 5 15 km10
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What should the region do differently? SETTLEMENT & INDUSTRY

+
0 5 15 km10
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Future building materials

0 5 15 km10

Section: own work, based on van der Schuit et al., 2023 and van der Velde & van Leeuwen, 2019; Map: own work, based on Beheer PDOK, 2024 and Rijksdienst voor ondernemend Nederland, 2022

SOURCING

Grain field

Cultivation of reed/flax/
hemp/silvergrass

Sea/Lake

Logistics centre

Construction site

Urban area



48 / 69

Future building materials

Grain field

Cultivation of reed/flax/
hemp/silvergrass

Sea/Lake

Logistics centre

Construction site

Urban area

SOURCING

0 5 15 km10

Maps: own work, based on Beheer PDOK, 2024, Stichting LISA, 2024, Rijksdienst voor ondernemend Nederland, 2022, CBS, 2022

PROCESSING RETAIL

Timber yield of the forest 
(0-12 m3/ha)

MRA boundary

Shipping canals

Main road
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Where is the region headed? INFRASTRUCTURE

Source: own work, based on Gemeente Amsterdam, 2021 0 5 15 km10
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What should the region do differently? INFRASTRUCTURE

0 5 15 km10
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Where is the region headed? GREEN & BLUE

Source: own work, based on Gemeente Amsterdam, 2021 0 5 15 km10

Waterbody

WetlandUrban ecological corridor

Agriculture

Forest
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What should the region do differently? GREEN & BLUE

0 5 15 km10

New productive landscape 
(agriculture producing 
biobased fibres, new 
forests or mixed forms of 
nature-inclusive cultiva-
tion)

Waterbody

WetlandUrban ecological corridor

Agriculture

Forest
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What should the region do differently? SOCIAL



How would the MRA look?

0 5 15 km100 5 15 km10 54 / 69

Legend
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Mixed-use conversion project: Haven-Stad

Source: Gemeente Amsterdam (n.d.)



Municipal vision for 
Haven-Stad
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Source: Gemeente Amsterdam, 2021



How would Haven-Stad 
look?

0 0,5 1,5 km1 57 / 69
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Strategic action RESERVE SPACE FOR PRODUCTION
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Strategic action RESERVE SPACE FOR PRODUCTION

0 0,5 1,5 km1
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Source and use: 
Area under reconstruction

Productive urban green

Slow mobility
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Legend

Railway
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Source and retail
Material hub

Urban agriculture (fibres)



Strategic action FLEXIBLE SPACES
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How would Haven-Stad 
look?

0 0,5 1,5 km1 61 / 69

Ground ownership actions

Mix of public ownership and 
private ground lease

Integrate community 
ownership into public 
ownership

Do not lease to safeguard 
commons



How would Haven-Stad 
look?
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Pattern field LEVERAGE
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Pattern field DIMENSIONS
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Dimensions of degrowth action
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Conclusion

How could degrowth values inform metropolitan development 
to overcome its growth dependency and 

increase socio-ecological resilience 
in the Metropolitan Region of Amsterdam (MRA)?



Thank you!
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Comparison Haven-Stad plans

0 0,5 1,5 km10 0,5 1,5 km1

Actions required Location of 

Potential densification 
areas for further housing

Timber retail

Construction hub

Keep green area
Transport flow

Create mixed-use area 
instead of industry

Steel processingCreate mixed-use area 
Concrete recycling

Keep industry instead of 
creating mixed use area

Concrete retail

Keep industry and logistics Concrete processing

0 0,5 1,5 km1

Decisions adopted Added infrastructure

Decisions rejected 
Possible location cruise ship 
terminal

Road

Extended metro line Flexible space

Bike network Slow mobility network



72 / 69

Comparison Haven-Stad plans
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Pattern field VALUES
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Conclusion

Sources: own work, based on BURA & Crimson, 2024; Durrant et al., 2023; Gemeente Amsterdam, 2017; Savini, 2021; Xue, 2022
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