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Who am I?

• MSc in environmental engineering (Technical University of Denmark).

• PhD in environmental life cycle assessment (Technical University of 

Denmark).

• Postdoctoral fellow at Polytechnique Montréal (CIRAIG): Life cycle 

assessment method development.

• Postdoctoral fellow at Concordia University (JMSB + Department of 
Geography): Study of companies’ use of methods.

• Now: assistant professor at DTU Sustain (QSA section) on absolute 

environmental sustainability assessment.

• This presentation: draft of scientific paper under development 

with colleagues at DTU.
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The origins of sustainability

• Sustainable Development: “Development that meets the needs of the present without 
compromising the ability of future generations to meet their own needs.” (Brundtland report, 
1987).

• What are the implications for environmental protection?:
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Environmental sustainability

• Herman Daly´s rules (1995): 

– Output Rule: waste outputs are within the natural absorptive capacities of the environment.

– Input Rules: (a) For renewable inputs, harvest rates should not exceed regeneration rates. (b) 
For nonrenewable inputs the rate of depletion should be equal to the rate at which renewable 
substitutes can be developed.
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Current operationalization: Planetary boundaries
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Richardson et al. (2023)
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Better ≠ good: the need for absolute assessments
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Many products/ 

technologies are in 

this zone.

Refrigirants (no longer 

depleting ozone), but 

few other examples.
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Net zero targets: will they bring sustainable 

development? 
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Rogelj, J., Geden, O., Cowie, A. and Reisinger, A., 2021. Three ways to 

improve net-zero emissions targets. Nature, 591(7850), pp.365-368.
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Net zero targets: 1) the challenge of burden-shifting

9

Wood Hansen, O. and Van Den Bergh, J., 2024. Environmental problem shifting from climate change 

mitigation: A mapping review. PNAS nexus, 3(1), p.pgad448.
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Net zero targets: 2) insufficient attention to justice

• ”Net zero by 2050”, etc., ignores differences between actors in 

historical responsibility and capability to reduce emissions.

• Tension with the Paris Agreement´s Article 4(1) stating that net 
zero is to be achieved “on the basis of equity” and in the context 

of “sustainable development and efforts to eradicate poverty”.
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Net zero targets: 3) Gap between high-level 

commitments and ground-level action
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https://essd.copernicus.org/preprints/essd-2024-519/

https://zerotracker.net/ 
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→Need for mature absolute environmental 

sustainability assessment methods
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The steps The principles

Tentative visualization
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Note: three academic fields inspiring absolute 

environmental sustainability assessments
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A closer look at the principles for mature methods
1. Comprehensive:

– Must cover all environmental problems that are relevant for sustainable development.

2. Consistent → address trade-offs between options and scenarios:

– Impact indicators must be mutually exclusive and collectively exhaustive.

– Equal level of precaution across carrying capacity estimates.

3. Justice-attentive:

– i) Offer range of options covering the perspectives of different stakeholders and ii) 

transparently document justice implications.

– Allow users to apply multiple allocation principles in parallel, to understand sensitivity 

of results and conclusions to choice of principle. 

4. Granular:

– Detailed representation of technologies and products, prioritizing primary data.

– For other problems than climate change: Impacts and allocated carrying capacities 

must be quantified for each location and time steps (at least, for “hotspots”).  
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Example: Comparing SBTN with the principles
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1. Comprehensive: Yes (at least, aiming to be).

4. Granular: Yes (focusing on value chain hotspots and local 
context).

2. Consistent: Not fully: 

– “Patchwork” of existing reporting schemes risks that impact 

indicators are not mutually exclusive and collectively exhaustive.

– Locally negotiated “threshold” values could lead to (or reinforce) 

more pollution in poor regions.  

3. Justice-attentive: No: currently, Grandfathering is suggested as 

only allocation principle, i.e., all actors must reduce pressure by 

same percentage (e.g., 50%) as what is required in total.

– Ignores different historical responsibility.

– Ignores different capabilities for reducing pressures.
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Conclusion and outlook

• Ongoing movement to go beyond incremental improvements towards an understanding of 

what is quantitatively required by individual actors for sustainable development (SBTs, net 

zero targets, emerging SBTN, etc.

• Important limitations of net zero targets can be addressed by mature methods for absolute 

environmental sustainability assessment (AESA).

• My presentation has focused on technical aspects of methods → important questions 

remain around:

– Governance: for example, voluntary or policy-mandated? 

– Power relations: for example, should big companies decide allocation principles?

– Risks of greenwashing: for example, using AESA to make bold reduction commitments, 

but continuing BAU?
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