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Path to Net Zero
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Scotland CO2 pathway
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For Net Zero
Hard to change is 
balanced by NET   
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NET 2045

Climate action projections show a 
policy gap of 10-20% original hard to 
abate .  This requires NET Negative 

Emissions Technologies to fill



Direct Capture – early development
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DAC 2022 is huge 
energy use 1500 kWhr
= 1t CO2 = 1.5 houses

10MtCO2/yr
= 15 TWhr

Ie annual real output 
of 4 GW offshore 
wind, about 1/3 
Scottish generationDAC will be vital for 

planet – 10,000 
plants globally



Peat
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National Peatland Plan identifies 600,000 hectares 
of restorable peatland by 2030, ie 10x too slow

Target of 20,000 ha/yr only around 
6,000 ha of peatland have been 
restored annually from 2018 - 2020.

Scottish Government (2021) Update to the 
Climate Change Plan 2018-2032

UK Peatland code registers just 68 projects 
covering 10,300 ha, only 11 are validated 
storing extra 304,239 tonnes CO2e
www.iucn-uk-peatlandprogramme.org
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Scotland captures 
11Mt/yrCO2 forest 
and releases 6 
Mt/yr into crops

Net 5 Mt/yr CO2 
captured Scotland
(ONS 2020)

Forest and agriculture

- ve

+ ve

Forestry
Standing trees capture 
carbon. But do not store 
carbon longer than 100yr 

Forest area, Scotland



Top 20 emitters; biogenic component  
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Ton CO2/yr
Ton CO2/yr

TOTAL  1.9 Mt CO2/yr
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Biogenic emissions
• Biomass combustion
• Fermentation 
• Landfill
• Energy from Waste
• Anaerobic Digestion (biogas)
• Water and sewage

20 - 430 kton CO2e /yr
TOTAL 2.0 Mt CO2e /yr

Biogenic emissions 
(not captured)

Brownsort https://www.sccs.org.uk/images/expertise/reports/working-
papers/WP_SCCS_2018_08_Negative_Emission_Technology_in_Scotland.pdf



Energy from Waste (not captured)
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• 6 municipal Energy from Waste plant operational, combined emissions 
of 414,080 tCO2/yr (2019 data), at least 4 in planning (1 large plant in 
2015 data).   How many connected to CHP and/ or CCS

• Probable that Energy from Waste will be 1 Mt/yr CO2 – biomass for NET

• UK Committee on Climate Change advice 
to Government is that “new [waste-to-
energy] plants should only be constructed 
in areas confirmed to soon have CO2

infrastructure available, and should be 
built ‘CCS ready’ or with CCS” © Copyright James T M Towill and licensed for reuse 

under creativecommons.org/licenses/by-sa/2.0



Paris agreement Future accounting; 
Article 6 Corresponding adjustments
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To be considered as Bankable Removals.
CO2 storage needs to be demonstrable 
and verifiable and permanent.

And also a removal has to be 
underwritten by Government as a 
Corresponding Adjustment, to avoid 
double counting, and ensure UK-ETS 
Certificate can be cancelled

• Land/forest owner can self-certify to 
voluntary market, but has no 
Government  support or business cover



Summary
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• Scotland to NetZero has unclear pathway. DACCS elegant but expensive

• Nature Based Solutions small and developing 

• Biogenic emission tonnages are comparable to forestry – possibly a lower 
cost option to capture and store pure fermentation CO2, or combustion? 

• Biogenic considered carbon-neutral, so reporting not always required. 
Data difficult to obtain, not a requirement currently to record and report

• Fermentation emissions not reported in SPRI (SEPA emissions inventory) 
but are increasing with gin. Same with Anaerobic Digestion. EfW is big.

• Offsetting and Removals  – permanent reliable storage required.  NOT 
Avoided emissions, which are hard to verify counterfactuals

Millerhill EfW, Dalkeith

Whittakers Gin – micro fermentation


