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Key points 
1. The Danish Parliament should adopt a target for reducing Denmark’s 

consumption-based emissions towards 2035 as part of the revision of the 
Climate Act.  

2. To align with the Paris Agreement and the objectives of the Climate Act, 
Danish consumption-based emissions must be drastically reduced towards 
2035.  

3. Under an equal distribution of emission rights among all people in the world, 
Danish consumption-based emissions must reach net zero before 2035 to be 
consistent with the Paris Agreement’s goal of limiting global warming to 
1.5°C.  

4. A Danish climate target for consumption-based emissions consistent with 
keeping global warming “well below 2°C” requires at least an 83% reduction 
by 2035 compared to 1990, given an equal distribution of emission rights.   

5. If Denmark is to adhere to its moral and historical responsibility, as 
highlighted in the Climate Act, an 83% reduction by 2035 should be 
considered an absolute minimum.  

 

About the Climate and Transition Council (KOR) 

KOR is a voluntary communication initiative consisting of researchers from various 
fields – society, history, culture, everyday life, and technology. Its purpose is to provide 
interdisciplinary assessments of current climate and environmental issues to contribute 
to the public debate on sustainable transition. 

KOR is not primarily an advisory body to Danish policymakers; rather, its aim is to foster 
informed public discussion on the true scale of climate challenges and realistic 
scenarios for societal transformation, including questioning current ideas about growth, 
consumption, and well-being. 

For further information, refer to KOR’s website: www.klimaogomstillingsraadet.dk 

 

http://www.klimaogomstillingsraadet.dk/
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The report Consumption-Based Climate Targets for Denmark in 2035, 
published by the Climate and Transition Council (KOR) in March 2025, 
examines how Denmark can set fair and scientifically grounded goals for 
reducing its consumption-based greenhouse gas (GHG) emissions by 2035. 
Consumption-based emissions measure the climate impact of all goods and 
services consumed within Denmark, regardless of their country of 
production, and therefore capture the nation’s total contribution to global 
warming more comprehensively than territorial accounting alone. 

This work is set against the backdrop of the upcoming revision of Denmark’s 
Climate Act, which will define national climate targets for 2035. KOR argues 
that the revised Act should include explicit goals for consumption-based 
emissions in addition to territorial ones. Such an approach would address 
Denmark’s global climate impact more directly, align with the Act’s 
ambition for Denmark to act as an international climate leader, and respond 
to the country’s historical and moral responsibility for contributing 
disproportionately to global emissions. Without such targets, a significant 
portion of Denmark’s climate footprint- particularly emissions embodied in 
imports and outsourced production- remains unaccounted for in national 
policy. 

The study bases its target-setting approach on the concept of the remaining 
global carbon budget: the maximum amount of greenhouse gases that can 
be emitted worldwide if temperature rise is to be limited to a chosen 
threshold, such as 1.5°C or 2°C, with a given level of certainty. These global 
budgets are converted from CO₂-only figures to total GHG budgets (in CO₂ 
equivalent), with the starting point set in 2020, the first year after the Climate 
Act came into effect. Denmark’s share of the global budget is then 
calculated using three allocation principles widely discussed in climate 
justice literature. The equal per capita principle divides the budget equally 
among the global population. The historical responsibilityprinciple adjusts 
allocations to reflect a country’s cumulative emissions since 1990, when 
climate change entered the global policy agenda, thereby assigning smaller 
or  negative budgets to historical high emitters. The grandfatheringprinciple 
allocates shares based on current emissions, effectively maintaining the 
status quo and benefiting countries with higher present-day emissions. 

To determine the remaining Danish budget under each principle, the 
analysis subtracts Denmark’s actual consumption-based emissions from 
2020 to 2023 from the allocated share. Linear reduction pathways are then 
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modelled from 2024 to the year when net zero must be achieved, with 
emission levels in 2035 extracted from these trajectories. The results reveal 
sharp contrasts between principles and ambition levels. For a 1.5°C limit with 
a 66% probability of success, Denmark’s budget is so small that net zero 
must be reached before 2035 in all cases. Under the equal per capita 
allocation aligned with keeping global warming “well below 2°C” with 83% 
certainty, Denmark must reduce consumption-based emissions by at least 
83% by 2035 compared to 1990 levels. The historical responsibility principle 
produces a negative budget under all scenarios, implying that Denmark 
would already need to operate with net-negative emissions to repay its 
accumulated “climate debt.” Grandfathering allows higher 2035 emissions 
but still requires substantial cuts-an 88% reduction for a 1.5°C limit with a 
50% probability and a 48% reduction for a 2°C limit with 83% certainty. 

Denmark’s consumption-based emissions in 2022 were approximately 64 
million tonnes of CO₂ equivalent, around 25% below 1990 levels. In the 
strictest scenarios, these emissions must fall to zero or below by 2035. Even 
in the most lenient fair-share scenario examined-grandfathering with a 2°C 
limit and an 83% probability-emissions in 2035 would need to be around 41 
million tonnes, representing a 48% reduction from 1990. 

The report stresses the importance of using five-year cumulative budgets 
rather than relying solely on single-year targets. Since climate impact is 
determined by the total volume of emissions over time, a budget approach 
ensures that delays in early reductions are offset by deeper cuts later. This 
approach also reflects the reality that “hockeystick” reduction pathways, 
with slow initial action followed by rapid cuts, are both risky and difficult to 
achieve in practice. KOR explicitly rejects “overshoot” pathways-where 
warming temporarily exceeds the chosen target before being reduced 
through large-scale carbon removal-due to the high risks and technological 
uncertainties involved. 

The study concludes that the choice of temperature limit, probability level, 
and allocation principle is not a purely technical matter but an inherently 
political and ethical decision about fairness, equity, and responsibility. While 
grandfathering is easier for Denmark to meet, it conflicts with the principle 
of human equality. Equal per capita and historical responsibility approaches 
are more ethically robust but demand far deeper and earlier reductions. 

KOR’s overall assessment is that if Denmark is to credibly present itself as a 
green frontrunner, it must adopt ambitious consumption-based targets 
alongside its territorial ones. An 83% reduction in consumption-based 
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emissions by 2035 compared to 1990 levels should be seen as an absolute 
minimum, with net zero before 2035 necessary for a truly fair contribution to 
the 1.5°C target. Incorporating such goals into the Climate Act revision, 
supported by budget-based planning, would make Denmark’s climate 
leadership more comprehensive, equitable, and aligned with the objectives 
of the Paris Agreement. 
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Appendix  
Calculation of a range of potential 2035 GHG reduction targets for Denmark´s 
consumption-based emissions based on different variants of the global 
remaining cumulative carbon budget and allocation principles 

 

1. Select range of global remaining cumulative carbon budget from existing 
literature 

We extracted a selection of global remaining cumulative carbon budgets (BCO2) 
quantified in Lamboll et al., (2023), which, as far as we know, are the most broadly 
recognized recent quantifications. To represent the variation in BCO2 caused by 
temperature limit and climate science uncertainty, we choose the following four 
budgets from Lamboll et al., (2023): 

Temperature limit Percentage chance of 
staying within limit 

BCO2 as of 01.01.2023 (Gton 
CO2) 

1.5 50% 247 
1.5 66% 60 
2.0 83% 655 
2.0 90% 504 

 

2. Convert to global remaining cumulative greenhouse gas budget and 
adjust start year 

The BCO2 values presented above are for CO2 emissions only and a start date of 
01.01.2023. For the purpose of this study, we need estimates of the global remaining 
cumulative greenhouse gas budget (BGHG) with a start date of 01.01.2020, since this 
corresponds to the first year following the Danish Climate Law. We therefore Click 
or tap here to enter text.add actual global CO2 emissions during the years 2020-
2022 (117.2 Gton CO2) according to Jones et al. (2024), followed by the use of the 
empirical approach of Tilsted & Bjørn (2023) to convert from BCO2 to BGHG (BGHG = 
1.1614* BCO2 + 157.27). This results in the following estimates: 

Temperature limit Percentage chance of 
staying within limit 

BGHG as of 01.01.2020 (Gton 
CO2e) 

1.5 50% 580 
1.5 66% 363 
2.0 83% 1054 
2.0 90% 879 

 

3. Use allocation principles to estimate Denmark´s remaining cumulative 
greenhouse gas budget 

We now apply three different allocation principles to translate the BGHG estimates 
to corresponding budgets for Denmark (bGHG). We apply the principles of 
Grandfathering, Equal per capita and Responsibility, as they are often used in the 
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literature on national burden sharing of climate change mitigation (Tilsted & Bjørn, 
2023; van den Berg et al., 2020) and since they are all compatible with the 
consumption-based emission accounting approach (on the other hand, the 
relevance of the Capability and Need principles in the context of consumption-
based accounting is less clear). The allocation equations presented below are based 
on van den Berg et al., (2020), with a few adjustments, and data on global GHG 
emissions and Denmark´s consumption-based GHG emissions are from Jones et 
al. (2024) and Energistyrelsen (2024), respectively, unless otherwise noted1. 

3.1. Grandfathering 
This principle holds that a country´s share (bGHG) of the global remaining 
cumulative greenhouse gas budget (BGHG) should be equal to its actual share of 
global emissions (E) in a reference year. Here, we use 2019 as reference year, since 
it was the year the Danish Climate Law was developed: 

bGHG,Denmark =  
EDenmark,2019

Eglobal,2019
∙ BGHG =  

0.0625Gton

52.4Gton
∙ BGHG = 0.12% ∙ BGHG.  

Hence, according to the Grandfathering principle. Denmark is allocated 0.12% of 
BGHG, corresponding to the following allocations: 

Temperature limit 
Percentage chance of 
staying within limit 

bGHG,Denmark as of 01.01.2020 
(Mton CO2e) 

1.5 50% 692 
1.5 66% 423 
2.0 83% 1299 
2.0 90% 1064 

 

3.2. Equal per capita 
The principle holds that a country´s share (bGHG) of the global remaining cumulative 
greenhouse gas budget (BGHG) should be equal to its average share of the global 
population (P) over a reference period. Here, we consider the reference period 
starting in the year 2020 (the first year following the Danish Climate Law) and 
ending in the year where global GHG emissions should hit net zero:  

𝑏𝐺𝐻𝐺,𝐷𝑒𝑛𝑚𝑎𝑟𝑘 =  
∑ 𝑃𝐷𝑒𝑛𝑚𝑎𝑟𝑘,𝑦

𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜
𝑦=2020

∑ 𝑃𝐺𝑙𝑜𝑏𝑎𝑙,𝑦
𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜
𝑦=2020

  ∙ 𝐵𝐺𝐻𝐺 

 
1 We converted the emissions of individual GHGs from Jones et al. (2024) to CO2e by multiplying with the 
GWP100 factors of the 5th Assessment Report of IPCC: 1 for CO2, 28 for CH4 and 265 for N2O. We used these 
GWP100 factors, even though more recent estimates exists, to be compatible with the approach to quantifying 
Denmark´s consumption-based emissions of the Danish Energy Agency (Energistyrelsen, 2024). Note that a 
minor inconsistency between the Jones et al. (2024) data for global emissions and the Danish Energy Agency 
data for Denmark´s consumption-based emissions is that the latter covers all GHGs covered by the Kyoto 
Protocol, while the former only covers CO2, CH4 and N2O, hence excluding fluorinated gasses (SF6, PFCs and 
HFCs). This inconsistency is likely to be negligible, since IPCC has estimated that fluorinated gasses merely 
accounted for 2% of global CO2e emissions in the period 2000-2019 (IPCC, 2022). However, it does mean that our 
emission allocations to Denmark (bGHG,Denmark) are somewhat overestimated for the Grandfathering principle and 
somewhat underestimated for the Responsibility principle, while the allocations for the Equal per capita are not 
affected by the inconsistency. 
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We calculate the year of net zero based on BGHG and an assumed linear emission 
pathway (see Section 4 for details). We further rely on UN data for historical 
population numbers and UN´s medium variants for the projection of future 
populations (UN, 2024). This gives the following emission shares and allocations for 
the different BGHG estimates: 

Temperature 
limit 

Percentage 
chance of 
staying within 
limit 

Year of 
global 
net zero 

∑ 𝑃𝐷𝑒𝑛𝑚𝑎𝑟𝑘,𝑦
𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜
𝑦=2020

∑ 𝑃𝐺𝑙𝑜𝑏𝑎𝑙,𝑦
𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜
𝑦=2020

 
bGHG,Denmark as of 
01.01.2020 
(Mton CO2e) 

1.5 50% 2042 0.070% 408 
1.5 66% 2033 0.072% 262 
2.0 83% 2061 0.067% 703 
2.0 90% 2054 0.068% 597 

 

3.3. Responsibility 
The principle is a variant of the Equal per capita principle, that accounts for a 
country´s higher (or lower) historical per capita emissions than historical global per 
capita emissions since a reference year. This difference in historical per capita 
emissions is considered an “emission debt” that must be subtracted from an Equal 
per capita allocation. Here, we use 1990 as a reference year, commonly done in 
literature (Tilsted & Bjørn, 2023; van den Berg et al., 2020)2, as it was the year that 
the first IPCC report was published, thus bringing the existence of man-made 
climate change on the policy agenda internationally and in individual nations: 

𝑏𝐺𝐻𝐺,𝐷𝑒𝑛𝑚𝑎𝑟𝑘 =  
∑ 𝑃𝐷𝑒𝑛𝑚𝑎𝑟𝑘,𝑦

𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜
𝑦=2020

∑ 𝑃𝐺𝑙𝑜𝑏𝑎𝑙,𝑦
𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜
𝑦=2020

  ∙ 𝐵𝐺𝐻𝐺 − 𝐷𝑒𝑏𝑡𝐺𝐻𝐺,𝐷𝑒𝑛𝑚𝑎𝑟𝑘 

Where,  𝐷𝑒𝑏𝑡𝐺𝐻𝐺,𝐷𝑒𝑛𝑚𝑎𝑟𝑘 = ∑ 𝐸𝐷𝑒𝑛𝑚𝑎𝑟𝑘,𝑦
2019
𝑦=1990 −

𝑃𝐷𝑒𝑛𝑚𝑎𝑟𝑘,𝑦

𝑃𝐺𝑙𝑜𝑏𝑎𝑙,𝑦
∙ 𝐸𝑔𝑙𝑜𝑏𝑎𝑙,𝑦 

 
This gives the following emission debt in the 1990-2019 period: 
 

Year 
EDenmark,y (Mton 
CO2e/year) 

𝑷𝑫𝒆𝒏𝒎𝒂𝒓𝒌,𝒚

𝑷𝑮𝒍𝒐𝒃𝒂𝒍,𝒚
∙ 𝑬𝒈𝒍𝒐𝒃𝒂𝒍,𝒚 

(Mton CO2e/year) 

Debty (Mton 
CO2e/year) 

1990 78 36 42 
1991 85 36 49 
1992 80 35 45 
1993 80 34 45 
1994 85 35 49 
1995 87 35 52 
1996 91 36 55 
1997 89 37 52 
1998 87 35 52 

 
2 Note that we did not apply the discount factor proposed by van den Berg et al. (2020) to account for 
“Technological progress and past emissions out of the atmosphere”, as its underlying rationale and how to 
estimate it is unclear. 
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1999 79 35 44 
2000 77 35 42 
2001 77 34 43 
2002 76 35 41 
2003 81 37 45 
2004 82 37 46 
2005 84 37 47 
2006 88 38 51 
2007 89 38 51 
2008 84 38 46 
2009 77 38 40 
2010 76 39 37 
2011 75 40 35 
2012 69 40 29 
2013 70 40 31 
2014 69 40 29 
2015 64 40 25 
2016 67 39 29 
2017 65 39 26 
2018 66 39 27 
2019 63 39 24 
SUM: 2342 1114 1229 

Hence, since Denmark´s actual consumption-based emissions have been roughly 
twice its Equal per capita allocation of global emissions in the 1990-2019 period, 
Denmark has accrued an emission debt of 1229Mton CO2e. Subtracting this 
emission debt from the above-calculated bGHG,Denmark based on the Equal per capita 
principle (Section 3.2) gives the following: 

Temperature 
limit 

Percentage 
chance of 
staying 
within limit 

bGHG,Denmark for 
Equal per 
capita as of 
01.01.2020 
(Mton CO2e) 

Emission debt 
(Mton CO2e) 

bGHG,Denmark for 
Responsibility 
as of 01.01.2020 
(Mton CO2e) 

1.5 50% 408 1229 -821 
1.5 66% 262 1229 -967 
2.0 83% 703 1229 -525 
2.0 90% 597 1229 -632 

Hence, bGHG for Denmark is negative in all cases, meaning that Denmark´s current 
emissions should already be net negative to “pay off” the country´s emission debt. 
 
4. Develop corresponding emission pathways for Denmark 
To explore different options for Denmark´s 2035 GHG reduction target, the bGHG 
calculated in the previous section must be translated into emission reduction 
pathways starting with historical and current consumption-based emissions and 
ending in the year that Danish emissions must hit net zero. However, while the bGHG 
were calculated for a start date of 01.01.2020, emission pathways must, for the 
purpose of this study, be based on bGHG with a start date of 01.01.2024. Hence, we 
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adjust all the bGHG calculated above downwards by subtracting Denmark´s actual 
consumption-based emissions in the period 2020-2023, according to 
Energistyrelsen (2024), which was 251 Mton CO2e3. 

While different pathways are possible, we here develop linear pathways between 
Denmark´s actual emissions in 2024 and the year of net zero. First, we derive an 
equation to calculate the net zero year as a function of bGHG, actual emissions in 
2024 (E) and geometry4: 

𝑏𝐺𝐻𝐺,𝐷𝑒𝑛𝑚𝑎𝑟𝑘 =
(𝐸𝐷𝑒𝑛𝑚𝑎𝑟𝑘,2024 − 0) ∙ (𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜 − 2024 + 1)

2
 

Hence, 

𝑦𝑛𝑒𝑡 𝑧𝑒𝑟𝑜 =  
2 ∙ 𝑏𝐺𝐻𝐺,𝐷𝑒𝑛𝑚𝑎𝑟𝑘

𝐸𝐷𝑒𝑛𝑚𝑎𝑟𝑘,2024
+ 2024 − 1 

 
This gives the following net zero years for each bGHG: 
 

Temperature 
limit 

Percentage 
chance of 
staying 
within limit 

Allocation 
principle 

bGHG,Denmark 
as of 
01.01.2020 
(Mton 
CO2e) 

bGHG,Denmark 
as of 
01.01.2024 
(Mton 
CO2e) 

Year of net 
zero for 
Denmark 

1.5 50% Grandfathering 692 442 2037 
1.5 66% Grandfathering 423 173 2029 
2.0 83% Grandfathering 1299 1048 2057 
2.0 90% Grandfathering 1064 814 2049 
1.5 50% Equal per 

capita 408 157 2028 
1.5 66% Equal per 

capita 262 11 Before 2025 
2.0 83% Equal per 

capita 703 453 2038 
2.0 90% Equal per 

capita 597 346 2034 
1.5 50% Responsibility -821 -1072 Before 2025 
1.5 66% Responsibility -967 -1217 Before 2025 
2.0 83% Responsibility -525 -776 Before 2025 
2.0 90% Responsibility -632 -882 Before 2025 

 

5. Calculate corresponding 2035 emission reduction targets relative to 1990 
Finally, we extracted the emissions for 2035 in the emission pathways developed 
above (i.e., straight lines between 2024 emissions and net zero emissions in varying 

 
3 Note that the latest historical emission data from the Danish Energy Agency is for 2022. We use the agency´s 
“Current policy” projections as proxies of emissions for 2023 and 2024.  

4 The area of a right triangle is the product of its two sides meeting in a 90-degree corner divided by 2. 
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years) and calculated the emission reduction relative to Denmark´s consumption-
based emissions in 1990 (78 Mton CO2e/year, according to Energistyrelsen (2024)): 

Temperature 
limit 

Percentage 
chance of 
staying 
within limit 

Allocation principle 
𝑬𝑫𝒆𝒏𝒎𝒂𝒓𝒌,𝟐𝟎𝟑𝟓 
(Mton 
CO2e/year) 

Percentage 
reduction 
relative to  

𝑬𝑫𝒆𝒏𝒎𝒂𝒓𝒌,𝟏𝟗𝟗𝟎 

1.5 50% Grandfathering 9 88% 
1.5 66% Grandfathering 0* 100%* 
2.0 83% Grandfathering 41 48% 
2.0 90% Grandfathering 35 57% 
1.5 50% Equal per capita 0* 100%* 
1.5 66% Equal per capita 0* 100%* 
2.0 83% Equal per capita 13 83% 
2.0 90% Equal per capita 0* 100% 
1.5 50% Responsibility 0* 100%* 
1.5 66% Responsibility 0* 100%* 
2.0 83% Responsibility 0* 100%* 
2.0 90% Responsibility 0* 100%* 

*Indicates cases where Denmark´s emissions should be net negative in 2035. 
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