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Use of North American woody biomass in UK electricity generation: Assessment of high carbon biomass fuel sourcing scenarios


This workbook is Part 3 of four workbooks, which together form an analysis tool for the study ‘Use of North American woody biomass in UK electricity generation: Assessment of high carbon biomass fuel sourcing scenarios’ carried out by Ricardo Energy & Environment for DECC.  The aim of the study was to assess the likelihood of a number of scenarios for the source of fibre for pellets in North America, which the analysis by Stephenson and Mackay (2014) using DECC Biomass emissions and counterfactual model (‘BEAC’) indicated could have high carbon consequences. This analysis tool should be viewed in conjunction with the main Technical Report (available on the DECC web site) that provides a full background to the study, the methodology used, and the results. 
This analysis tool summarises the evidence on the likelihood of the high carbon scenarios in Stephenson and Mackay (2014). The evidence which was collected from a number of different sources as part of the study.  These were:
· a questionnaire sent to representative key stakeholders in Canada and the USA 
· economic modelling of forestry in the US South East using the Sub-regional Timber Supply (SRTS) model
· a literature review 
For each of the scenarios considered in this workbook, there is:
· An ‘overview’ sheet which summarises the evidence from all of the different sources
· A ‘likelihood’ sheet which provides details of the analysis of the response to questions in the questionnaire which directly asked about the likelihood of scenarios
· A ‘survey comments’ sheet, which summarises the additional comments that users made in responding to these direct questions 
· A ‘lit review’ sheet summarising the evidence from the literature review
For scenarios where the SRTS model can provide evidence on the scenario there is also:
· A ‘SRTS model’ sheet’ 
A fuller description and analysis of the evidence from each source, including references which were examined as part of the literature review is given in the following sections of the Technical Report: 	
· Questionnaire comments: Chapter 8 
· Literature review:   for the USA, Chapter 4 and in particular the Summary in Section 4.7; for Canada,  Chapter 5 and in particular the Summary in Section 5.7
· SRTS modelling: Chapter 6
[bookmark: OLE_LINK4]Each scenario analysed is given a number (S4a, S4b etc.) in line with the numbering used in Stephenson and Mackay (2014).  The scenarios analysed, their counterfactuals (i.e. what is assumed to happen in the absence of demand for pellets), their numbers and the part of the workbook which they appear in is given in the table below.  A full description of the scenarios is given in Stephenson and Mackay (2014), which is available at https://www.gov.uk/government/publications/life-cycle-impacts-of-biomass-electricity-in-2020, and a more concise description in Appendix 1 of Technical Report accompanying this tool. 
A full description of the methodology used in the likelihood sheet to analyse the responses from the survey is given in the methodology guide to this analysis tool.
Important notice for all users:
This tool has been prepared by Ricardo Energy & Environment (Ricardo). No representation, warranty or undertaking (expressed or implied) is made in relation to it.   No responsibility is taken or accepted by Ricardo for the adequacy, completeness or accuracy of the tool or the assumptions on which it is based, and all liability therefore is expressly excluded.   Ricardo accepts no liability whatsoever to any third party for any loss or damage arising from any interpretation or use of the information contained in this model, or reliance on any views expressed therein.     
All users of this tool are accordingly advised to undertake their own review of its assumptions, calculations and results before making any decision or entering into any commitment based on the information herein.


           
	Part of analysis tool
	Scenario No.
	Scenario description

	Counterfactual description

	Part 1
	4a
	[bookmark: RANGE!C1]Coarse forest residues, removed from forests in South USA, continuously over the time horizon.
	Leave all residues in the forest

	Part 1
	4b
	[bookmark: RANGE!C2]Coarse forest residues, removed from forests in Pacific Canada, continuously over the time horizon.
	Leave all residues in the forest

	Part 1
	5a
	[bookmark: RANGE!C3]Fine forest residues, removed from forests in South USA, continuously over the time horizon.
	Leave all residues in the forest

	Part 1
	5b
	[bookmark: RANGE!C4]Fine forest residues, removed from forests in Pacific Canada, continuously over the time horizon.
	Leave all residues in the forest

	Part 1
	6a & 7a
	[bookmark: RANGE!C5]Fine and coarse forest residues, removed from forests in South USA, for 15 years only (then residues are left in the forest again). 
	Leave all residues in the forest

	Part 1
	6b & 7b
	[bookmark: RANGE!C6]Fine and coarse forest residues, removed from forests in Pacific Canada, for 15 years only (then residues are left in the forest again).
	Leave all residues in the forest

	Part 2
	10a
	[bookmark: RANGE!C7]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a naturally-regenerated hardwood forest in East Canada from every 100 years to every 50 years
	Continue harvesting the forest every 100 years

	Part 2
	10b
	[bookmark: RANGE!C8]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a naturally-regenerated hardwood forest in East Canada from every 100 years to every 80 years.
	Continue harvesting the forest every 100 years

	Part 2
	11
	[bookmark: RANGE!C9]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a naturally-regenerated conifer forest in Pacific Canada from every 70 years to every 50 years.
	Continue harvesting the forest every 70 years

	Part 2
	12a
	[bookmark: RANGE!C10]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a naturally-regenerated conifer forest in boreal Interior-West Canada from every 100 years to every 50 years
	Continue harvesting the forest every 100 years

	Part 2
	12b
	[bookmark: RANGE!C11]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a naturally-regenerated conifer forest in boreal Interior-West Canada from every 100 years to every 80 years.
	Continue harvesting the forest every 100 years

	Part 2
	13a
	[bookmark: RANGE!C12]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a naturally-regenerated hardwood forest in South USA from every 70 years to every 60 years.
	Continue harvesting the forest every 70 years

	Part 2
	13b
	[bookmark: RANGE!C13]Additional wood (in comparison to the counterfactual) generated by continuing harvesting a naturally-regenerated hardwood forest in South USA every 70 years.
	Reduce the rate of harvest to every 80 years

	Part 2
	10Pa
	[bookmark: RANGE!C14]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a hardwood plantation in East Canada by decreasing the rotation period up to 50%
	Leave plantation in previous management

	Part 2
	10Pb
	[bookmark: RANGE!C15]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a hardwood plantation in East Canada by decreasing the rotation period up to 20%
	Leave plantation in previous management

	Part 2
	11P
	[bookmark: RANGE!C16]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a conifer plantation in Pacific Canada by decreasing the rotation period up to 20%
	Leave plantation in previous management

	Part 2
	12Pa
	[bookmark: RANGE!C17]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a conifer plantation in Boreal Canada by decreasing the rotation period up to 50%
	Leave plantation in previous management

	Part 2
	12Pb
	[bookmark: RANGE!C18]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a conifer plantation in Boreal Canada by decreasing the rotation period up to 20%
	Leave plantation in previous management

	Part 2
	13Pa
	[bookmark: RANGE!C19]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a hardwood plantation in South USA by decreasing the rotation period up to 50%
	Leave plantation in previous management

	Part 2
	13Pb
	[bookmark: RANGE!C20]Additional wood (in comparison to the counterfactual) generated by increasing the rate of harvest of a hardwood plantation in South USA by decreasing the rotation period up to 20%
	Reduced frequency of harvest with low demand for wood

	Part 3
	14a
	[bookmark: RANGE!C21]Additional wood (in comparison to the counterfactual) from intensively-managed pine plantation, in South USA. Continue harvesting every 25 years
	Reducing the frequency of harvest to every 35 years

	Part 3
	14b
	[bookmark: RANGE!C22]Additional wood (in comparison to the counterfactual) from intensively-managed pine plantation, in South USA.  Increased demand for pulpwood results in the rotation length reducing to 20 years.
	Reducing the frequency of harvest to every 35 years

	Part 3
	19
	[bookmark: RANGE!C23]Pulpwood from South USA, causing indirect impact of Eucalyptus plantation replacing Brazilian rainforest.
	Pulpwood produced in South USA used for non-bioenergy purposes

	Part 3
	20
	[bookmark: RANGE!C24]Pulpwood from South USA, causing indirect impact of Eucalyptus plantation replacing Brazilian abandoned degraded pasture land, which would otherwise revert to tropical savannah.
	Pulpwood produced in South USA used for non-bioenergy purposes

	Part 3
	21
	[bookmark: RANGE!C25]Pulpwood from South USA, causing indirect impact of increasing the harvest rate of naturally-regenerated coniferous forest in Pacific Canada, from every 70 years to every 50 years.
	Pulpwood produced in South USA used for non-bioenergy purposes

	Part 3
	22a
	[bookmark: RANGE!C26]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated coniferous forest in South USA that is harvested every 50 years, to an intensively-managed pine plantation that is harvested every 25 years 
	Continue harvesting the forest every 50 years, and leaving to regenerate naturally

	Part 3
	22b
	[bookmark: RANGE!C27]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated coniferous forest in South USA that is harvested every 50 years, to an intensively-managed pine plantation that is harvested every 20 years.
	Continue harvesting the forest every 50 years, and leaving to regenerate naturally

	Part 3
	23a
	[bookmark: RANGE!C28]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated hardwood forest in South USA that is harvested every 70 years, to an intensively-managed pine plantation that is harvested every 25 years
	Continue harvesting the forest every 70 years, and leaving to regenerate naturally

	Part 3
	23b
	[bookmark: RANGE!C29]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated hardwood forest in South USA that is harvested every 70 years, to an intensively-managed pine plantation that is harvested every 20 years
	Continue harvesting the forest every 70 years, and leaving to regenerate naturally

	Part 3
	24a
	[bookmark: RANGE!C30]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated coniferous forest in South USA that is harvested every 50 years, to an SRC hardwood plantation that is coppiced every 3 years. Conversion takes 3 years
	Continue harvesting the forest every 50 years, and leaving to regenerate naturally

	Part 3
	24b
	[bookmark: RANGE!C31]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated coniferous forest in South USA that is harvested every 50 years, to an SRC hardwood plantation that is coppiced every 3 years Conversion over 50 years 
	Continue harvesting the forest every 50 years, and leaving to regenerate naturally

	Part 3
	25a
	[bookmark: RANGE!C32]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated hardwood forest in South USA that is harvested every 70 years, to an SRC hardwood plantation that is coppiced every 3 years. Conversion takes 3 years 
	Continue harvesting the forest every 70 years, and leaving to regenerate naturally

	Part 3
	25b
	[bookmark: RANGE!C33]Additional wood (in comparison to the counterfactual) from the conversion of a naturally-regenerated hardwood forest in South USA that is harvested every 70 years, to an SRC hardwood plantation that is coppiced every 3 years. Conversion takes 70 years.
	Continue harvesting the forest every 70 years, and leaving to regenerate naturally

	Part 4
	26
	[bookmark: RANGE!C34]Additional wood (in comparison to the counterfactual) from the conversion of abandoned agricultural land in USA that was previously annually ploughed, to an SRC hardwood plantation that is coppiced every 3 years. Assumed exported to UK from South USA. 
	Abandoned agricultural land left to revert to sub-tropical, moist, deciduous forest.

	Part 4
	30a
	[bookmark: RANGE!C35]Additional wood (in comparison to the counterfactual) from the conversion of unmanaged forest into production in South USA
	Forest remains unmanaged

	Part 4
	30b
	[bookmark: RANGE!C36]Additional wood (in comparison to the counterfactual) from the conversion of unmanaged forest into production in East Canada
	Forest remains unmanaged

	Part 4
	30c
	[bookmark: RANGE!C37]Additional wood (in comparison to the counterfactual) from the conversion of unmanaged forest into production in Pacific Canada
	Forest remains unmanaged

	Part 4
	30d
	[bookmark: RANGE!C38]Additional wood (in comparison to the counterfactual) from the conversion of unmanaged forest into production in Boreal Canada
	Forest remains unmanaged



image1.jpeg
B Ricardo
Energy & Environment

RICARDO





