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What are shadow prices?

A key tool for cost-effective climate action

• Cost per ton of CO2e reduced — a common scale (DKK / ton CO2e)

• Lets us rank actions and prioritize the most cost-effective

• Central tool in our 2025–2030 climate action plan
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Calculating shadow prices

The formula and three types of shadow prices

The formula

• Shadow price = discounted costs / discounted CO2e reductions

Three types of shadow prices

• Budget-economic — cost to the municipality

• Time-corrected — favours early reductions

• Societal — broader impact on citizens & businesses



| 5

Theoretical framework

What and why?

What is cost-effectiveness analysis?

• Ranks actions by cost per ton CO2e reduced — most reduction per krone wins

Why does it matter?

• Limited budgets — maximum climate impact per krone

• Transparent, data-driven climate decisions
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Theoretical framework

What and why?
σ𝒕=𝟎
𝑻 : The number of years we are interested in

𝒕 = 𝟎: the starting year of actions

𝑻: the end of our calculations

- maybe a target year? (2030, 2040)

𝒓: the discounting rate

𝑿𝒕: the budget cost of the action in year t

∆𝑪𝑶𝟐𝒆𝒕: the yearly change in CO2e relative to BAU

𝑫𝒊𝒔𝒄𝒐𝒖𝒏𝒕𝒆𝒅 𝒑𝒓𝒊𝒄𝒆 𝒑𝒆𝒓 𝒕𝒐𝒏𝒔 𝒐𝒇 𝑪𝑶𝟐𝒆:

σ𝒕=𝟎
𝑻 𝑿𝒕

𝟏 + 𝒓 𝒕

σ𝒕=𝟎
𝑻 ∆𝑪𝑶𝟐𝒆𝒕

𝟏 + 𝒓 𝒕

𝑺𝒖𝒎 𝒐𝒇 𝒅𝒊𝒔𝒄𝒐𝒖𝒏𝒕𝒆𝒅 𝒄𝒐𝒔𝒕𝒔

𝑺𝒖𝒎 𝒐𝒇 𝒅𝒊𝒔𝒄𝒐𝒖𝒏𝒕𝒆𝒅 𝒓𝒆𝒅𝒖𝒄𝒕𝒊𝒐𝒏𝒔

=
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Discounting rate?

What to use?
The Danish Ministry of Finance has done a lot of 
research into this

Provides recommended discounting rates for 
different time frames

We use 3.5 percentage for the first 35 years
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Scopes and correct calculations

Using the right scope is critical for useful shadow prices

Scope 1-2: Territorial emissions

• Direct emissions in the municipality (transport, energy, agriculture) — target: neutrality by 2030

• Shadow prices for the climate action plan must use scope 1-2 CO2 reductions in denominator

Scope 3: Consumption-based emissions

• Indirect emissions (goods, services, construction) — used for procurement

• Wrong scope choice makes shadow prices misleading
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Usage in Climate action plan
What to use?
Our Climate action plan included cost
effectiveness analysis for (almost) all suggested 
actions

Color codes to distinguish between scopes/aims

Does the action target the emissions as society or 
as a company?
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Usage in CADS tool

Easy overview
The CADS tool presents easy to use
prices per reduction

We are still working on actual time 
discounting
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Shadow price example: afforestation
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Shadow price example: energy-efficient 
municipal buildings
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