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1 Section 2  Tender Proposal 

1.1  Understanding and policy context 

DECC has policy leadership on measures that will influence biomass as a renewable energy source in the UK.  
Working with other departments and agencies, DECC sets the overall direction for renewable energy policy 
and specific measures that influence the development and operation of biomass power plants (e.g. Section 36 
consents, CfDs, sustainability criteria). Investors have responded, making significant investment at Drax and 
Lynemouth power stations.  

Sustainability of biomass for power generation has attracted significant attention and many studies have been 
conducted on this (for example, Ricardo-AEA reviewed these studies for Defra in 2014

1
). This particular issue 

is complex, as many supply chain options are involved and the evidence is not always robust. This complexity, 
and the established position of some observers, has created an atmosphere in which developing a consensus 
is particularly hard. To inform the consideration of this key issue, DECC commissioned the development of 
scenarios using the Biomass Emissions and Counterfactual Model (BEAC Model) to characterise a wide 
range of supply chains for pellets for import to the UK in North America. This project will build on this work, 
collecting evidence and assessing the likelihood of the scenarios.   

This work therefore needs to provide robust and unbiased conclusions.  We have included in our proposal: 

 A team of experts in the USA and Canada - with close contacts in the forestry sector 

 A stakeholder survey and literature review - to gather established and up to date evidence from 
academic and commercial sources 

 A methodology to assess the strength of the evidence gathered 

 Development of a likelihood assessment, using models of forestry supply and demand that have 
already been validated 

 A team experienced in gathering evidence  and developing policy tools for DECC and other UK policy 
makers 

This approach will demonstrate the robustness of the evidence and by extension provide potential investors 
the confidence they need and inform the implementation of efficient policy measures.  

1.1.1 Context of the project 

This project follows up the DECC ‘BEAC
2
’ report, which looked at the GHG emissions intensity & energy input 

requirements of a series of scenarios for North American woody biomass supply for electricity generation in 
the UK. In particular, BEAC aimed to account for the impacts omitted by the EU RED methodology, including 
emissions or sequestration from carbon stock changes on the land, foregone carbon sequestration and 
indirect impacts.  

Scenarios were constructed to represent current wood feedstocks used for pellet production and feedstocks 
that could be draw into the market if demand rises. These included some scenarios that the authors 
themselves admit may not necessarily be likely: the intention of the analysis was to shed light on what 
potentially would be satisfactory in terms of GHG intensity and energy input requirements and what would not, 
in order to guide and justify future policy decisions. This proposal is aimed at providing an evidence base to 
help understand the likelihood of the scenarios that BEAC defined as “not likely to be satisfactory”. These 
were: 

 Scenarios 10-13: Increased harvest of naturally regenerated forests 

 Scenarios 19-21: Displacement of non-bioenergy wood uses i.e. US pulpwood going to the UK 
instead of the US paper industry 

 Scenario 14: Change in the use of wood grown in intensively managed pine plantations from non-
bioenergy to bioenergy uses 

 Scenarios 4-7: Forest residues that would otherwise have been left in the forest being used in pellet 
production 

                                                      
1
 Ricardo-AEA (2014) Review and synthesis of bioenergy and biofuels research, 

http://sciencesearch.defra.gov.uk/Default.aspx?Menu=Menu&Module=More&Location=None&Completed=0&ProjectID=19177 
2
 Mackay D J C and Stephenson A L (2014) Life cycle impacts of biomass electricity in 2020: Scenarios for Assessing the Greenhouse Gas 

Impacts and Energy Input Requirements of Using North American Woody Biomass for Electricity Generation in the UK 
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 Scenario 26: New plantations on abandoned agricultural land; additional wood from the conversion of 
abandoned agricultural land that was previously ploughed to a short rotation coppice (SRC) hardwood 
plantation 

These scenarios are based on assumptions on the way in which biomass could be supplied for pellets, i.e. 
through increases in harvest of naturally-regenerated forests, changes in the management of intensively 
managed plantations (and in the use of the product), the use of forest residues otherwise left in the forest and 
the development of new plantations on naturally re-generated forest land or abandoned agricultural land. 

Understanding these scenarios and the variables that create them is of key importance to assess the 
evidence and the likelihood that they will occur. Variables likely to be crucial to this include quantitative 
variables e.g. price, costs, market economics (i.e. the impact of non-bioenergy demand and non-UK bioenergy 
demand), and qualitative factors e.g. what is technically and logistically feasible as well as policy constraints 
(particularly important in the case of Canada). This understanding needs to go beyond the variables to the 
‘levers’ that are pushed and pulled as a result of pellet demand and the market reaction to these, including 
non-bioenergy demand. For example, if pellet demand pushes prices up sufficiently to enable more pellet 
production, it is important to understand where the feedstock is likely to come from, whether other wood 
products are displaced by the use of this feedstock, and what the short and long term reactions to these 
changes are (these could be greater harvest or residue removal in the short term; a shift in the demand for 
other products to other areas and more planting in the long term). To understand these changes it is important 
to have a good understanding of the North American forestry and non-bioenergy wood products sectors. 

1.1.2 Understanding of the sector 

As highlighted earlier, the project needs to be based on robust evidence and insights into the North American 
forestry sector, as well as a deep understanding of the conversion to pellets and the economics for use in 
power generation in the UK.  Hence our team includes leading experts in the USA and Canada 
complementing Ricardo-AEA’s expertise in evidencing and analysing biomass policy. 

Our experts have previously reviewed the literature on North American forestry and its potential to produce 
biomass for a series of clients on a number of projects over the past decade. We have looked at the costs of 
pellet production and the most competitive areas for pellet production in North American for an international 
company interested in investing in bioenergy in the UK; we have done analysis for UK electricity generators, 
including Drax; and have worked on the sustainability of international supply for Defra and on global biomass 
resources for DECC. In addition we participate in the International Energy Agency’s Bioenergy Agreement that 
includes a number of key North American experts, with whose work we are familiar. As part of the preparation 
for this proposal we revisited some of the key sources of data on woody biomass production in North America 
and reviewed models used to investigate the impact of European pellet demand. Some of this information is 
included in Annex C, together with a summary highlighting important differences between Canada and the 
USA forestry. Our team has considerable experience of North American forestry: two of the experts 
(Professors Tat Smith and Bob Abt) have over 25 years’ experience of US and Canadian forestry; the third 
key member of this team (Dr Jen Jenkins) has over a decade of experience. Our conclusions to this 
background shows: 

1. That the literature resources are good, but are not aimed at the scenarios developed by BEAC and 
therefore there are important evidence gaps. In addition the literature does not provide a clear vision 
of whether or not a scenario is likely, just that it could be possible (or for some, probably not possible). 
There is little sense of ‘likelihood’: the literature is more focused on resources, where resources may 
arise; and how prices would impact the level of resources or costs. This may be linked to sustainability 
and indirect impacts, which is useful for this study, but there is often a sense that it would be useful to 
discuss the results with the authors or other forestry experts, because: 

a. The literature indicates uncertainty and controversy relating to the data on feedstock used for 
pellet production. Whilst there are data about the feedstocks used by pellet mills, these can 
be disputed; and the definitions of some sources (e.g. wood ‘residues’) are unclear  

b. There is a lack of empirical data (e.g. a historic data set) on the impact of demand for pellets 
and the price range at which it is viable to supply wood to pellet mills  

c. Some of the data required is confidential, so achieving certainty is not always possible, 
particularly regarding prices at the mill and power station gate.  

d. Other factors influence the production of wood pellets in North America, such as the increase 
in conversion of previous agricultural land to new forests and increasingly efficient wood 
processing (both noted in the BEAC report). In addition support for building mills is available 
from some US State administrations. The profitability of these mills will be dependent on 
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many factors, including the value of European incentives for biomass power, currency 
exchange rates, the impact of sustainability requirements on feedstock costs and the cost of 
transport. 

2. Modelling of the economic situation in the USA is important because of the ability of the US private 
forestry and pellet production sectors to react quickly to market conditions 

3. Modelling of the Canadian economic situation is not so important because the major players 
influencing changes in Canadian forestry are the Provincial Governments (>90% of Canadian forest is 
owned by the Crown and regulated by the Provinces). Each has its own legislation, regulations, 
standards and programmes through which it allocates logging rights and management responsibilities 
under a “tenure” system, which places strict controls on harvest of timber and forest management. 
Forest Licenses allow the right to harvest an allowable annual cut. Tenure and licences require 
management plans to be adhered to. This means that the body pulling the levers and controls in 
Canada is the Province Forest Administration and reaction to market conditions can be a lot slower 
than in the USA 

4. To understand how the US and Canadian Forestry and pellet production sector will react to increased 
pellet demand it is important to talk to these sectors rather than just rely on literature. In addition it is 
important to balance their views by talking to other key stakeholders such as the paper and pulp 
sector, panel board sector and NGOs who understand local forestry and to support this with 
information from the literature and modelling. We understand through our US and Canadian contacts 
that this study is already known to a number of key stakeholders, who are eager to participate.  

Furthermore, in order to understand the likelihood of the BEAC scenarios it is important to understand the 
variables that will influence them and the likelihood of these coming together in a way that promotes the 
scenario assumptions.  

1.1.3 Understanding the approach 

We have discussed these scenarios with experts in the US and Canada. From these discussions it seems that 
some scenarios are highly unlikely to happen. Considering all of this has led us to develop an approach that: 

1. Is pragmatic, cost and time effective for the budget and timescale proposed 

2. Involves key US and Canadian experts. We have included two sub-contractors who provide contact 
with key stakeholders and are themselves internationally acknowledge experts:  

a. Professor Tat Smith of Toronto University, a highly respected expert in the Canadian and 
international community, who brings with him an extensive network of contacts in the 
Canadian forestry and forest products sectors. Tat is assistant leader of IEA Bioenergy Task 
43. He will use his considerable Canadian contacts to develop workshops for expert comment 
on the preliminary results to this work at no additional cost to the project 

b. US experts Professor Bob Abt and Dr Jen Jenkins. Bob is a highly respected US forestry 
economist who has developed an economic model of the US South forestry inventory for 
modelling the impact of additional demand. Jen is a US forestry climate change expert who 
has contacts across the industry and is very familiar with the way that US forestry works 

3. Gathers evidence from a number of sources in order to provide the necessary cross checks against 
bias and lobbying. This includes a literature search, a survey of key experts from different sectors, 
modelling using Bob Abt’s forestry economics model and expert comment on the results  

4. Provides an evidence base and tool,  allowing DECC to use the outcomes to understand if the 
scenarios are likely to happen and which policy options may be used to address this.    

We have incorporated all of these points in the methodology. We offer a particularly powerful combination of 
expertise. As well as the North American forestry knowledge and modelling capability, Ricardo-AEA offers 
over two decades of bioenergy experience, statistical and economics support, a proven track record of multi-
criteria analysis and development of policy tools that have been used in the development of Government 
renewables and biomass policy and a flexible, experienced team with considerable experience of international 
work.  

1.2 Methodology 

We will bring together an understanding of US and Canadian forestry practice through forestry experts and 
other stakeholders in forestry in North America and a US forestry economics model. We will gather 
information through literature review to gain an indication of the variables of importance in the development of 
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the BEAC high GHG intensity scenarios, their relative importance and how likely they are to occur. This data 
will provide our evidence database. We will use a multi-criteria methodology to develop a Tool to analyse this 
evidence and provide an overall likelihood that each scenario will occur. This Tool will be provided to DECC to 
allow it to analyse future policy options.  

1.2.1 Overview of methodology 

The aim of the research is to deliver a qualitative and quantitative assessment of the likelihood of the selected 
BEAC biomass sourcing scenarios associated with the highest greenhouse gas emissions, occurring at any 
point between now and 2030, as a result of increased demand from the UK biomass electricity sector. The 
scope of this work is the use of biomass by the UK biomass electricity sector. However, we will consider the 
development of heat and transport fuel from biomass in North America when modelling future demand, and 
the price of North American feedstock and how this might impact on future management practices. 

Whether or not the BEAC high GHG emissions scenarios happen results not just from an interaction between 
supply and demand, but will also be determined by other factors that influence the forestry sector in North 
America such as increased demand for pellets and the price that can be afforded by UK generators. The 
reaction of the forestry sector will depend on number of drivers or constraints. For example, increased price 
will make the production of feedstock for pellets more attractive, but constraints such as lack of appropriate 
equipment may make the production of feedstock less likely. The interactions between price and affordability 
of equipment will also be important, because affordability is increased as price increases. However, pressures 
on price will also be important: in the UK the price the biomass electricity generators are willing to pay is 
limited by the level of incentives. In addition there may be interaction between the scenarios, which may be 
mutually dependent or exclusive or impact on each other in different ways.  

In the early stages of the work we will identify the variables that influence each scenario. We will define the 
probable ranges for each variables and the links/dependencies between them using expert opinion, literature 
and modelling. We will then will analyse the chain of variables and links that result in the scenario and whether 
or not these are likely to happen. The results will be exposed to expert opinion and revised if necessary. We 
have divided the work into three Tasks, related to the Phases as described below:  

Task 1 will finalise the methodology and prepare the ground for Phase 2 by defining the fundamental 
questions required for the evidence gathering, and agree with DECC the stakeholders to be consulted. This 
Task will provide the deliverables requested in Phase 0 on page 17 of the invitation to tender (ITT).  

Task 2 is the data gathering phase. Data will be gathered from key stakeholders in North America and 
Europe, from literature and up to three runs of a US model of supply/demand in the Southeast USA. This Task 
will deliver an evidence database presenting the results of the data gathering exercise, including the variables 
defined, the probable ranges for each variable and links between them. This Task will provide part of the 
deliverables required for Phase 1 and Phase 2 of the ITT.  

Task 3 is the data analysis stage. We will use a multi criteria methodology to analyse the likelihood of the 
scenarios happening. This Task will provide part of the deliverables for Phase 1 and 2 of the ITT.  

Task 4 is the results presentation phase. The results will be presented in two phases as requested in the ITT. 
Each phase will include a publishable report assessing the likelihood of the relevant BEAC scenarios. We will 
also provide an Excel Tool, a completed QA log and a publishable, cleaned and de-attributed dataset for 
Phase 1 and 2. 

1.2.2 Task 1 Finalisation of methodology and approach to the research questions  

This Task finalises the methodology including the approach to modelling, the QA plan and the research 
questions. It comprises three sub-tasks: 

 Task 1.1:  A detailed methodology plan will be presented to DECC at the inception meeting for discussion 
and comment. A revised methodology plan will be submitted to DECC within one working week 

 Task 1.2 will define the questions required in Task 2 by: 

 Defining the key issues for each scenario, including changes in assumptions or definitions required 
(e.g. whether or not the length of rotation may be increased; whether or not harvest would be 
increased) to ensure that the questions in the consultation address the core assumptions that result in 
the scenarios. This will need an understanding of: 

i) Key quantitative and qualitative variables influencing decisions for all actors in the bioenergy-
pellet-power station supply chain 
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ii) Those variables that will constrain or enable biomass supply (e.g. price and distance)  

iii) The decision chain that results in scenario happening.  

 Examining the questions listed in the table on page 12 of the ITT to ensure that any secondary 
questions arising from the primary questions are also included. 

 Ensuring that the questions will provide an unbiased evidence base, both by capturing the views of a 
range of experts from all sectors concerned with forestry and by ensuring that the questions are 
carefully phrased to reduce the potential for bias. 

This list of questions will be discussed with DECC at the kick off meeting and will be updated at the start 
of Task 2.   

 Task 1.3 will identify the stakeholders for Task 2. The box below provides an indication of the sort of 
stakeholders we will approach in the USA and Canada. A list of Stakeholders will be presented to DECC 
for discussion at the kick off meeting. We will also set up a web site to provide background detail on the 
project.  

Box 1: Examples of potential stakeholders in the USA and Canada 

USA Canada 

Examples of stakeholders in the USA are listed below. 
Many of these are members of Bob Abt’s SOFAC group

3
:  

Forest owners, e.g. though the National Alliance of Forest 
Owners and individual owners key to US pellet production 
(e.g. Hancock Timber, Plum Creek timber, Rayonier, 
Resource Management Associates).  

US Pellet industry e.g. Industrial Pellet Association, and 
pellet plant operators such as Enviva, Enova, Georgia 
Biomass. Non-bioenergy users: Georgia Pacific, 
International Paper. 

US non bioenergy users: e.g. through the American Forest 
and Paper Association 

US NGOS e.g.: Dogwood Alliance, NRDC, Environmental 
Defence Fund, Southern Environmental Law Centre, Clean 
Air Task Force, National Wildlife Federation 

Relevant US Academics 

Provincial Forestry Experts. We already have agreement to 
participate from the following provincial experts: 

 Director of Competitiveness and Innovation at Ministry 
of Forests, Land and Natural Resource operations, 
British Columbia. 

 Director of Forests Branch, Policy Division, Ontario 
Ministry of Natural Resources and Forestry 

 Director of Allocation of Wood and Industrial 
development, Bureau du sous-ministre et secrétariat – 
Direction executive, Quebec 

Other stakeholders include: 

Natural Resources Canada; Forest Products Association of 
Canada; Wood Pellet Association of Canada; National 
Council for Air and Stream Improvement (NCASI); On 
Forest Research Institute (OFRI); FPInnovations; Canadian 
Council of Forestry Ministers 

Companies such as: Weyerhauser, Rentech, Pacific 
Bioenergy, Biomass Secure Power, Tembec, Resolute 

Canadian NGOs: e.g., FSC Canada, FSI Canada, 
Canadian Standards Association (CSA) 

Relevant Canadian Academics 

 

UK Stakeholders 

UK generators using or planning to use North American 
pellets: e.g. rax, RWE (Lynemouth and Aberthaw), E.ON, 
GDF Suez 

1.2.3 Task 2 Data collection methodology and data required  

There are two aims to data collection: to provide DECC with an evidence base that answers the questions 
listed for each scenarios, and to ensure that it enables the development of a Tool for DECC on the likelihood 
of the scenarios happening. We will obtain information for these purposes through a number of sources. 

Background 

Our knowledge of North American literature on the impact of increased demand for wood pellets indicates that 
collection of data to address the likelihood of the BEAC high GHG intensity scenarios will be complicated by a 
number of factors. The first of these is confidentiality (particularly with regards to price and, to a certain extent, 
information on the destination of harvested logs). Other complexities include: preconceived notions or a lack 
of impartiality for some stakeholders; a lack of universally accepted definitions for terms such as ‘residues’; 
and the difficulty in identifying the origin of some of the sources of wood for pellet production.  

A number of models have been used to understand the impact of pellet demand. A recent paper by Abt et al 
(2014)

4
 reported on the use of the Sub-Regional Timber Supply (SRTS) model to examine the impact in the 

                                                      
3
 SOFAC: Southern Forest Resource Assessment Consortium, http://research.cnr.ncsu.edu/sofac/  

http://research.cnr.ncsu.edu/sofac/
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US South. This paper showed net short term and longer term responses, including increases in forest 
inventory, conversion of marginal agricultural land for forestry and shifts in harvest at sub-regional level and in 
production from traditional wood products to pellet production.  The figure below shows sample results from 
this study.  

Figure 1: South Coast projections taken from the SRTS forestry economic model with and without bioenergy 
removal 

The modelling showed that 
if pellet demand continues, 
prices would remain high; 
but it also showed that 
“there would be shifts in 
harvest among sub-regions 
and shifts in production 
from traditional wood 
products to pellet 
production” and that 
timberland increase as 
more plantations are 
established on marginal 
agricultural land (assuming 
that land rents rise with 
increases in non-sawmill 
timber prices). The authors 
say “if we extrapolate these 
simulation results to a 
demand scenario where 
pellet demand continues to 
increase beyond 2020, we 
would expect the 
simulations to show prices 
remaining high or 
continuing to increase, and 
would show timberland 
area, harvest, and logging 
residue use for pellets 
continuing to increase”. 

However the model also showed other short term impacts on price inelastic demand for feedstock, which 
result in a higher percentage change in price than the associated percentage change in quantity harvested 
when pellet feedstock demand increases.  

Other models examine price effects
5
 or the feasibility of meeting North American targets only, with results 

being influenced by the assumptions and scenarios used. There are studies that examine the practical ways in 
which biomass can be recovered from the forest

6
, but these are often related to US or Canadian policy 

objectives and the impact from recent high levels of demand in the regions impacted by European demand is 
not often covered

7
.  

An alternate source of information is grey literature produced by NGOs, such as Dog Wood Alliance, that 
include evidence such as photographs and unconfirmed reports

8
. All of these studies show that there is 

evidence of the impact of the effects of increased demand for pellets, but the evidence is often based on 
assumptions that are difficult to verify. Results can be contradictory or hampered by the lack of empirical data, 
                                                                                                                                                                                  
4
 Abt K L, Abt R C, Galik C S and Skog K E (2014) Effect of policies on pellet production and forests in the US South. A report for the USDA Forest Service. 

General Technical Report SRS-202 
5
 For example Johnston C M T and van Kooten G C Global impacts of increasing Europe’s bioenergy demand, in publication. 

6
 For example, Evans A M (2008) Synthesis of knowledge from woody biomass removal case studies for the US Forest service say “getting woody biomass 

from the forest to the consumer presents economic and logistical challenges. Woody biomass is the lowest-value material removed from the forest, usually 
logging slash, small-diameter trees, tops, limbs or trees that cannot be sold as timber.” And that “biomass removal projects tend to combine multiple 
objectives, such as ecological restoration, wildfire hazard reduction, forest-stand improvement, rural community stability, employment and habitat 
improvement.”  
7
 An exception is the recent work of Evans et al on the implications for wildlife habitat and biodiversity (cited in the BEAC report),which examines the type of 

forest local to pellet plants and the impacts of increased biomass extraction from these forests. 
8
 Dogwood Alliance (2012) The use of whole trees in wood pellet manufacturing. Evidence of the use of whole trees by top wood pellet exporters from the US 

South to Europe. http://www.dogwoodalliance.org/wp-content/uploads/2012/11/Whole-Tree-Wood-Pellet-Production-Report.pdf  

http://www.dogwoodalliance.org/wp-content/uploads/2012/11/Whole-Tree-Wood-Pellet-Production-Report.pdf
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by the complexities of economic and environmental pressures on forestry in North America and by a lack of 
extrapolation of impacts in from one area to another. This means that evidence drawn from modelling and 
literature surveys is dependent on assumptions, contradictory data and high uncertainty. It will not be possible 
to draw out likelihood on from this information alone. 

Having considered these alternatives, we concluded that the available data from literature and modelling 
needs completing with a survey of stakeholders in the regions most impacted by increases in pellet demand 
and where the BEAC report expressed concern: the US Southeast, the Canadian Pacific West and the 
Eastern regions of Canada (Ontario and Quebec).  

Outline of method  

We will use a survey methodology with a number of linked stages to obtain data from a number of different 
sources, each informing the evidence base and subsequent modelling in Task 3. We will also use this method 
to highlight uncertainties and potential thresholds in the collected evidence, as shown Figure 2.  

Figure 2:  Schematic of data collection methodology 

 

The methodology for data collection is outlined as follows: 

1. We will use the SRTS model of the US South to understand the variables that influence the likelihood 
of the BEAC scenarios. The Canadian response to new market signals may be different to that of the 
US South, but the variables of importance are likely to be similar, assuming that policy measures are 
also considered. We will use this information to further iterate the questions defined in Task 1.2, to 
ensure that we can use these questions to develop an empirical understanding of the importance of 
these variables and the probability of scenarios occurring. The variables identified will be used in the 
modelling in Task 3 
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2. We will review the literature, including peer reviewed data, Government reports and grey literature. 
Literature will be identified by our partners in the USA and Canada. We will use a rapid evidence 
methodology to identify further sources of peer reviewed literature if necessary

9
 

3. We will survey stakeholders in the US and Canadian pellet supply chain and UK pellet users to obtain 
answers to the questions outlined in Task 1.2 (and further iterated in 1 above). In addition to recording 
answers to these questions we will also capture the certainties and uncertainties in the evidence base 
and any controversy. The survey will also allow key stakeholders to comment on their management 
responses to increases in demand and on the whether they consider the management responses 
assumed in the BEAC scenarios to be practical or realistic. We will aim to capture non-quantifiable 
data (particularly policy constraints) and the degree of importance attributed to them 

4. We will amalgamate the evidence (modelling, literature review and direct survey) into a series of key 
findings that are then tested/validated using forestry experts. We will examine whether this evidence 
points to additional potential high impact scenarios and summarise these for DECC 

5. The results of this data collection will be amalgamated into a database of anonymised evidence for 
DECC.  

Detailed methodology 

The Sub-Regional Timber Supply (SRTS) model 

The SRTS model is a forestry economics model, developed by Bob Abt of North Carolina State University, 
who is one of the team members and who will use it to perform analysis. The model is a simulation tool that 
provides detailed forest resource projections in response to defined demands. It is based on a routinely 
updated forestry inventory for the US South

10
. Demand is exogenous to the model; supply is modelled by 

inventory change by product, which is endogenous to the model. The advantage is that it provides a tried and 
tested forestry economics model based on the inventory of the US South, one of the regions key to this study. 
The model was also used in the BEAC analysis.  

SRTS models the interaction between forest markets and forest inventory using empirical relationships from 
the literature

11
. It provides resource and market insight at the local (individual pellet plant) and regional 

(southern coastal plain) level. The impact of increases in pellet demand vary by feedstock type (hardwood, 
pine, residues), the age class and harvest distribution in the forest, and local wood-consuming competitors. 
This means that there is not one simple response to pellet demand, and scenarios have to consider each of 
this factors spatially and over time to assess potential impacts. 

The model can be used to make future projections of forestry inventory (encompassing management 
responses to demand). The first 15 years of this extrapolates existing inventory data (i.e. to 2028); after that 
the projections reflects how the model harvests and replants the original inventory. The model works such that 
economic responses tend to ameliorate structural shifts in harvesting/management patterns.  

We will use this model to examine the responses to additional demand for pellets as described in the BEAC 
report and in particular to see which variables are important in revealing the responses predicted by BEAC. 
This will allow us to understand which variables the model predicts are important in the management 
response and to question the stakeholders in the survey about these variables. It must be noted that market 
models are the appropriate method for looking at competition and how U.S. firms respond to additional 
demand, but the carbon consequences of pellet demands are also influenced by the market adjustments in 
SRTS. Using market based probabilities applied to non-market based carbon consequences could bias 
conclusions.  

The literature review 

The US, Canadian and UK experts involved in this work will identify key sources of relevant information on 
supply, price and forest management in the US and Canada and in the UK current and future demand for 
biomass pellets from North America. Literature will be supplemented, if necessary, using a rapid evidence 

                                                      
9
 One study of note is the US 1 billion ton study, used to identify the potential US biomass resources. This may be useful in identifying the potential for 

Scenario 26 http://www1.eere.energy.gov/bioenergy/pdfs/billion_ton_update.pdf  
10

 The Forestry inventory data is updated when FIA datasets are produced. The model currently includes the 2013 dataset, which is based on data from the 
previous 5-7 years 
11

 Beach, R. H., Pattanayak, S. K., Yang, J. C., Murray, B. C., & Abt, R. C. (2005). Econometric studies of non-industrial private forest management a review 
and synthesis. Forest Policy and Economics, 7(3), 261-281; Pattanayak, S. K., Abt, R. C., Sommer, A. J., Cubbage, F., Murray, B. C., Yang, J. C., Wear, D., 
& Alm, S. (2004). Forest forecasts: does individual heterogeneity matter for market and landscape outcomes?. Forest Policy and Economics, 6(04-Mar), 243-
260. 
 

http://www1.eere.energy.gov/bioenergy/pdfs/billion_ton_update.pdf
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methodology. Information will be taken from peer reviewed journals, Government sources and grey literature. 
In the UK it will be supplemented by data available from Ofgem as part of their capture of sustainability data.  

To understand the strength of the data by assessing of the reliability of the method and validation of the 
results. This will be captured as a strength “pedigree” using the methodology outlined in Table 1. Each data 
source will be captured on a spreadsheet that will include assessment for pedigree of data. The evidence will 
be summarised by region, question and scenario. For example, the literature is likely to report data on the 
impact of pellet demand in terms of economics and prices, forestry management changes, impacts on non-
bioenergy products and in terms of non-UK bioenergy. It may provide evidence of the significance of specific 
variables important in determining forest management responses. It will also show where evidence is 
uncertain or controversial. We will aim to capture this information in a clear and concise manner. 

The literature search will be used to gather evidence on pellet price/costs in order to support the survey of 
pellet manufacturers and users and to validate their responses.    

Table 1: Example of a pedigree matrix to evaluate data and evidence for non-review reports 

This methodology is taken from work we are doing for Natural England. The pedigree of information in the literature is 
evaluated by scoring key elements of the underlying data between 0 and 4 on four aspects, using the framework below.  
Data pedigree is established from the sum of the scores of the key inputs. A combined score of 0 – 4 was poor; 5 – 8 
moderate; 9 – 12 good; and 13 – 16 very good.   

 Strength indicators 

Proxy Empirical Method Validation 

S
c

o
re

 

4 An exact measure 
of the desired 
quantity 

Controlled experiments 
and large sample of direct 
measurements 

Best available practice 
in well-established 
discipline 

Compared with independent 
measurements of the same 
variable over long domain 

3 Good fit or measure Historical/field data, 
uncontrolled experiments, 
small sample of direct 
measurements 

Reliable method, 
common within 
established discipline, 
best available practice in 
immature discipline 

Compared with independent 
measurements of closely 
related variable over shorter 
period 

2 Well correlated, but 
not measuring the 
same thing 

Modelled data, indirect 
measurements 

Acceptable method but 
limited consensus on 
reliability 

Measurements not 
independent proxy variable 
with limited domain 

1 Weak correlation, 
but commonalities 
in measure 

Educated guesses, 
indirect approximations, 
rule of thumb 

Preliminary methods 
with unknown reliability 

Weak and very indirect 
validation 

0 Not correlated and 
not clearly related 

Crude speculation No discernible rigour No validation performed 

Stakeholders’ survey 

Data uncovered in the literature will not provide us with a comprehensive view of the management and 
investment sector response to increased pellet demand for all of the variables that influence this response, 
particularly practical or technical non-quantitative constraints. In order to gather a detailed understanding of 
the likelihood of the management changes happening as predicted in the BEAC scenarios, it is critical to talk 
to stakeholders in forestry in the regions of greatest relevance to UK pellet demand.  

Our approach to surveying key stakeholders makes the best use of our partners’ wide network of contacts in 
the forestry sector in the US and Canada. In order to gain robust data through the survey task, the survey will 
be distributed directly to the right individuals in the organisations which are most relevant to pellet production 
in the UK. Our approach to surveying is as follows: 

1. Design: Questions will be carefully worded to obtain unbiased answers. Because this topic can be 
commercially or environmentally sensitive, we will allow time for Bob Abt, Tat Smith, and Jen Jenkins to 
provide expert review of the questions to ensure the survey design is as robust and accurate as possible. 
We will aim to keep the survey succinct to encourage a high response rate. The questions included in the 
survey will be cross-checked with Task 1.2 to ensure each question links clearly with a variable of 
interest 

2. Piloting: We will pilot the survey with a small number of contacts and revise the questions if needed 

3. Circulation to key stakeholders: The finalised survey will be sent via email to our partners’ contacts at the 
relevant organisations (see Box 1 and Overview of survey respondents below). We will send the survey 
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to up to 60 individuals, with the objective of getting a 60-70% response rate. We will achieve this high 
response rate because the survey will be emailed directly by Bob Abt, Tat Smith, or Jen Jenkins to their 
personal contacts. Given the tight timescales for this work, this more personalised approach is essential 
in order to encourage people to respond quickly. In the UK, the Ricardo-AEA team will use their and 
DECC’s contacts in the relevant UK biomass electricity sector.  

4. Follow-up: In the USA Jen will follow up the email with a phone call; in Canada Tat will provide the 
introductions and contacts and the Ricardo-AEA team will follow up the survey; Ricardo-AEA will follow 
up any UK consultees. Respondents will have the option of answering the survey questions over the 
phone or sending their responses in by email.  

This pragmatic approach to surveying is preferable to alternative sampling approaches and will achieve the 
objective of collecting robust information on the likelihood of the BEAC scenarios from key stakeholders. In the 
time available, a larger, random sample where the survey is distributed or publicised by a junior staff member 
would achieve a very low response rate and the people who respond are unlikely to be the most 
knowledgeable individuals. In addition, political sensitivities mean that a survey publically available online, for 
example, could elicit a large number of responses from lobbyists or NGOs which are not necessarily 
representative of the forestry and pellet industry as a whole.   

Overview of survey respondents 

In the US South there are likely to be thousands of forest owners. However, trade groups, such as American 
Forest and Paper Association (AFPA), the US Industrial Pellet Association (USIPA), the National Alliance of 
Forest Owners (NAFO) and the National Council for Air and Stream Improvement (NCASI) cover around 80% 
of the forestry products produced in the region. We will target our surveys at these trade organisations and 
some of the larger forest owners. 

In Canada, where forestry management is controlled more closely by the Provincial Governments, we have 
already had promises of co-operation from key experts in Provincial Forestry Departments. We will 
supplement their inputs by interviewing representatives of large scale tenure agreements and key forests 
products and wood pellet trade associations.  

It is also essential to obtain practical, empirical data from pellet producers on the types of feedstock that they 
can accept, the sources that they prefer (including specifications

12
) and their view on costs/prices going 

forward.  In the UK we will contact UK generators using or proposing to use North American wood pellets to 
understand the price they can afford to pay and any issues they think will alter this to 2030, together with an 
indication of uncertainty. In addition we will discuss the specification of wood required for combustion to 
understand if there are any limits on specific types of wood in North America.  

Validation of results 

The evidence obtained through the three sources above will be amalgamated into a series of findings that will 
then be tested with key experts: 

 In the USA this will comprise a discussion with key experts 

 In Canada we are proposing to hold a series of workshops facilitated by Tat Smith in each key 
province. We are investigating the potential for these workshops to be additionally supported by the 
International Energy Agency Bioenergy Agreement’s Task 43. We would be willing to provide 
additional costs for this should DECC be interested.  

 In the UK we will use DECC’s existing routine contacts with the Biomass sector to publicise the results 
and obtain expert comment. 

Depending on the results to the work above there is an option to use a platform such as Near Zero
13

 in the 
USA. This is not included in our proposal and will require additional budget. We will be willing to provide cost 
should this be of interest to DECC. 

Additional data 

The Provinces in Canada and US experts will have data on biomass prices (including prices and costs at 
pellet mills). There is also good information available on the prices that UK generators are willing to pay, and a 

                                                      
12

 For example, an NGO web site in the US reported that pellet plants would prefer hardwood sources to softwood sources, because UK power generators 
cannot use large quantities of softwood due to their alkali content (see: https://peopleforestsrights.wordpress.com/2013/09/25/why-was-the-worlds-biggest-
biomass-power-station-closed-down-and-what-does-this-mean-for-forests/). 
13

 http://www.nearzero.org/  

https://peopleforestsrights.wordpress.com/2013/09/25/why-was-the-worlds-biggest-biomass-power-station-closed-down-and-what-does-this-mean-for-forests/
https://peopleforestsrights.wordpress.com/2013/09/25/why-was-the-worlds-biggest-biomass-power-station-closed-down-and-what-does-this-mean-for-forests/
http://www.nearzero.org/
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number of literature sources on the costs of production
14

. However, much of this data is regarded as 
confidential so there may also be a need to augment some of this data with information collected by market 
research companies. We have provided details of the costs and ownership of this data in the table. The use of 
this data is not included in our proposal, but could be available at the costs listed in Table 2. In total this 
additional cost would be around £2,500 – £3,000, depending on the specific data required. This data is subject 
to some restriction on the way it can be published. 

Table 2: Sources for optional additional data 

 Argus Biomass TimberMart South Forisk 

Ownership Argus media TimberMart South Forisk 

Access 
time 

Week.  Week Week 

Data 
provided 

CIF ARA, FOB Baltic and US. Wood 
pellet forward prices and freight rates 

Timber product prices in 
US SE. Includes biomass 
prices. 

US wood and 
timber pricing, 
historic and price 
forecasts 

When and 
how data is 
collected 

CIF ARA spot index: weighted average 
of deals done for delivery within a 
rolling 90 day period, the best firm bid 
and offer available for delivery during 
that period, and a survey of market 
participants’ views. 

Quaterly market price 
survey of   timber prices in 
Southeast USA. Prices 
represent average of lows 
and highs over quarterly 
period 

Researched with 
local timber 
markets and mills 

Data 
quality Not published.  

Not known. Data collected 
by market players.  

Not known 

Price £360 per CIF or FOB source per year, 
£1000 minimum 

~$1500, depending on the 
prices required 

$1200 

In summary, we will obtain pellet prices from the following sources: 

 Forestry sector stakeholders and forestry experts (for feedstock prices) 

 Pellet sector consultees (costs for pellet production and prices they require from users) 

 Pellet users (prices they pay, what price range is affordable and what factors influence this) 

 Literature – validation of prices and costs 

 If the above is not adequate and DECC are willing to provide additional funds we will use biomass 
market sources (CIF and FOB prices) from sources in Table 2.  

1.2.4 Task 3 Analysis of the data  

Data collected in Task 2 will be analysed to understand the likelihood of each scenario happening. The 
important steps in this analysis are: 

 Finalisation of the definition of the variables important in determining whether or not the scenario will 
happen and providing a weighting on these to show the relative importance of each variable and the 
links between them 

 Data consolidation and evaluation: all data collected through the literature review, survey, and expert 
interviews will be consolidated in Excel and reviewed to see if there are any unexpected values, 
outliers, or a high number of missing values. An initial assessment of the range of each key variable 
will be made. The data will be anonymised at this stage as well 

 Development of a multi-criteria tool to explore the likelihood of the scenarios happening, under 
different assumptions regarding key variables. This tool will incorporate probable range of values for 
key variables, a weighting of their relative important in influencing decisions, and an understanding of 
relationships between variables. We are calling this tool the "BEAC Scenario Likelihood Tool" 

                                                      
14

 For example: the work of Den Yemshanov and Don McKenny of NRC in Canada and W McDow and the USDA Forest Service in the USA. Other 
researchers have modelled forestry production costs (e.g. ORNL, which has modelled short rotation energy crops on POLYSYS and researchers at Auburn 
University and the University of Saskatoon). 
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 Use of the scoring resulting from the analysis in the tool to compare the current situation with the 
BEAC scenario analysis to generate a score of the likelihood of the scenarios happening 

 Commentary on the strength of the data used, critical assumptions and uncertainties. 

The methodology for this Task is provided in Figure 3. This shows the stages in Task 2 that provide data for 
the Tool. 
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Figure 3: Schematic of the methodology for Task 3 showing dependencies on data collection in Task 2 

 

Development of BEAC Scenario Likelihood Tool (BSLT) 

This will be an Excel based tool that uses a multi-criteria methodology to map out the likelihood of each 
scenario. The tool will draw on the database developed in Task 2 in order to map out the situations that would 
result in the BEAC scenarios. 

The relationships between these variables, their range values and the probability of these values happening 
will be obtained through the work in Task 2, using expert judgement from the consultees. This will include 
preparation of probability tables for quantitative and non-quantitative data; for example, the probability of the 
costs of forestry operations, including the probability that these costs will be too high for pellet mills ability or 
willingness to pay (it is entirely feasible that for some forestry residues the costs of collection will probably be 
too high). Non-Quantitative data may include geo-physical or sustainability constraints. The probability of 
these will be noted and assigned a score using expert judgement to provide a quantitative figure for further 
analysis.   

The BSLT Tool will combine these probability tables and values for the variables that would result in each 
feedstock required for the BEAC scenarios. A score of likelihood will be obtained by summing the variables 
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taking account of their relative importance (the ‘weight’ applied to each variable) and their probable range of 
values. This score will be relative to the current situation for forestry production and within typical current price 
ranges; and for SRTS modelled futures to 2030. Each BEAC scenario will also be assessed for likelihood 
using the variable ranges provided by the stakeholders.  

The likelihood of the BEAC scenarios will be judged in a number of ways: 

 We have already been told by forestry experts in Canada that they believe some of the BEAC 
scenarios are highly unlikely given Canadian forestry conditions. Any scenarios that are judged by the 
consultees to be highly unlikely will not be analysed further in the Tool, but their scores and 
dependencies will be noted in the evidence database. In particular the variables that prevent the 
scenarios from occurring will be recorded. This will allow us to concentrate resources within the 
project on those scenarios that are considered to be more likely by the North American consultees; 
and to limit time spent on any scenarios that are considered highly unlikely 

 For the BEAC scenarios that may occur we will note their score relative to the current situation and to 
the futures modelled in SRTS 

 We will also provide a commentary on potential consequential actions that may happen elsewhere, 
outline where data is weak, detail the assumptions that have been made and where uncertainties 
have potential consequences for the analysis. For example, it may possible to show that a BEAC 
Scenario is likely to happen, but it will also be important to understand the options that the forestry 
sector can use in response: is it likely that they will compensate increased harvests by increasing 
planting, for example? Is this feasible and if so, what land would be converted? If feedstock is used for 
pellets in one location does this cause a shift in feedstock use elsewhere to meet demand for other 
forestry products in the market? How long might these consequential changes take to happen? 

The exact format of the BSLT tool will depend on the quantity and ranges of data obtained in Task 2 and also 
the relationships defined between variables. The tool will be composed of the underlying database, the 
equations that define the relationships between variables, and a user-friendly front end that will allow DECC to 
use the tool to explore other possible scenarios.   

Validation of results 

The results will be validated through feedback from key experts. Tat Smith has indicated that he is willing to 
present the results in a series of one day events in Canada to obtain expert feedback and to use his contacts 
to fund these. If DECC are interested in providing additional support for this we can provide estimates of 
costs. In the USA the work results will be circulated to key experts. The comments from these experts will be 
used to refine the Tool and improve its output if necessary.  

In the UK we will take advantage of DECC’s contacts with generators to obtain feedback and commentary on 
the results. 

1.2.5 Producing outputs required 

1.2.5.1 Phase 0 

The Phase 0 report, which is an inception report detailing agreed methodology, will be published as part of 
Task 1. It will be produced after discussion of the methodology at the inception steering group meeting.  

1.2.5.2 Phase 1 

The phase 1 draft report will be produced after the preliminary data analysis in Task 3 for Scenarios 10-13, 
19-21 and 14 is complete. This work will also be presented to forestry experts in Canada for comment at 
workshops organised by Professor Tat Smith and the International Energy Agency Bioenergy Agreement Task 
43 in early May, as indicated above. The comments from these experts and the peer reviewers will be 
addressed in the final report presented at the monthly board meeting at the end of May 2015.  

1.2.5.3 Phase 2 

The phase 2 draft report will be produced after the Task 3 data analysis for scenarios 4-7 and 26 is 
completed. This will be presented in draft form to the board meeting at the end of June and comments from 
peer reviewers addressed in the final report, presented to the board meeting at the end of July 2015.  
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1.3 Management and delivery 

1.3.1 Management processes 

We are proposing an international team with considerable expertise to undertake this work. The team will be 
managed from the UK by Ricardo-AEA, who will sub-contract the work in the USA and Canada to experienced 
partners, as shown in Figure 4.  

Figure 4: Project management structure 

 
The team members are: 

Project manager: Pat Howes will project manage this work. She will be the point of contact for DECC and co-
ordinate trans-Atlantic liaison. Pat has considerable experience of international project management for 
European and International projects in bioenergy. She is currently leading an International Energy Agency 
(IEA) Task for the IEA Bioenergy Agreement. This has involved her managing outputs such as reports and 
workshops to time and budget. Pat will be supported in the USA by John Sottong from Ricardo-AEA in 
Washington. He is closely located to and familiar with the US partners and will be available to help co-ordinate 
outputs.  

The UK team will include Ricardo-AEA’s bioenergy, modelling and statistic’s expertise. The team will comprise 
Pat Howes, Susan O’Brien, Judith Bates and Sarah Winne. Pat will lead the bioenergy aspects; Judith will 
lead the Tool design and development, with assistance from Sarah on the statistical input for the Tool 
development and Eugenia Bonifazi on the spreadsheet work. 

The US Team will be led by Dr Jennifer Jenkins. While at EPA from 2009 to 2014, Jen led the USEPA team 
that developed the Accounting Framework for Biogenic CO2 Emissions, and is now Director, Science and 
Strategy at Applied Geosolutions. Through her work she is very familiar with the US forestry sector and has a 
wide range of contacts relevant to this work. She will be assisted by Bob Abt, a forestry economics expert 
specializing in timber supply and demand dynamics in the southeast US, who will provide modelling input into 
the project. Bob is well known in the forestry and forestry products community in the US Southeast and has 
many relevant contacts for this work. 

The Canadian Team will be led by Professor Tat Smith. Tat will provide contacts with key Canadian experts 
for the data collection. Tat has already contacted the relevant Province Forestry Departments who have sent 
him e-mails of support for input into this project. Tat has also agreed to use his Canadian and International 
Energy Agency contacts to organise workshops in British Columbia, Ontario and Quebec as part of the 
process of validating the research results.  

The North American project team will be involved in the Project Inception meeting with DECC in order to 
introduce themselves and to allow discussion of any key elements. 
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1.3.2 Work Plan (detailed delivery plan) 

The Gantt chart below sets out our work plan, showing the timescale for each Task, meeting and reporting 
deadlines. We will hold expert workshops in association with the IEA Bioenergy Task 43 in early May, as 
described in Section 1.2.  
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Figure 5: Gantt chart  

 

 

 

 

 

 

1.4 Skills and expertise 

1.4.1 Management team 

The management team expertise is shown below. The header for each person provides their role in the 
project. 

Dr Iain Morrow – Project Director, Quality Assurance for modelling work 
Iain combines a deep understanding of energy and environment issues based on many years working in the 
sector, with very strong quantitative and modelling skills. He is currently working on a project, using the 
MARKAL long-term energy planning model, to propose renewable energy targets (electricity, heat and 
transport) for Scotland for 2030, and using the LEAP model to look at emissions reduction pathways for 
Palestine. 
Iain has also worked extensively on Excel modelling including model QA. He helped develop the PwC 
Spreadsheet Modelling Best Practice guidelines in the late 1990s, and subsequently ran a software company 
selling model QA software which he developed. Iain has also delivered several other projects including one for 
Ofgem on the long-term need for electricity and gas networks, and the appropriate allocation of network 
capital costs over the next four decades. He is currently advising a US-based smart grid company on the GB 
electricity market. Before becoming a consultant, Iain worked in the UK Department of Energy and Climate 
Change's Electricity Market Reform team, looking at the reforms required by high levels of renewable energy. 

Dr Pat Howes – Project manager, biomass expertise and Canadian survey work 
Pat has over 25 years’ experience of bioenergy, including data input into modelling of bioenergy resources 
and GHG emissions. She was project manager for a project that developed a model of UK and global 
resource for DECC in 2011; and for the development of a model of bioenergy environmental impact for the 
Environment Agency and Defra (the Biomass Environmental Assessment Tool, BEAT). Pat has advised a 
number of public and private sector clients on bioenergy resources, the drivers for improving supply and the 
constraints that limit supply. Past clients include Drax, E.ON and many other UK electricity generators. In 
2012 she advised a multi-national oil and gas company about supply in North America, which included review 
and analysis of the costs of pellet production in the USA. Pat’s other work include projects on the sustainability 
of biomass and biofuels. She has been involved in many international projects and is currently Task Leader 
for the International Energy Agency’s Bioenergy Agreement’s task on integration of energy into solid waste 
management.  

John Sottong – Project manager support, USA 
John Sottong works for Ricardo-AEA in Washington and is one of our GHG mitigation policy experts, working 
in Washington DC. He has experience of working with our US sub-contractors and will play a liaison role in 
this work, helping manage the partners and ensuring work is completed to time and budget. John has 
considerable experience of international work and project management. Although his role will be minimal he 
will assist the smooth running of the project.  

Dr Jennifer Jenkins, Applied Geosolutions – Team and survey leader, USA 
From 2010 to 2014, Dr Jennifer Jenkins led the US EPA team responsible for developing the Accounting 
Framework for Biogenic CO2 Emissions from Stationary Sources. This Framework is the US government’s 
initiative to define net GHG emissions from bioenergy feedstocks when they are used in facilities such as 
power plants. Dr Jenkins is an expert in forest ecology, with an emphasis on inventory systems as well as 
interactions between stationary sources, GHG emissions and carbon cycling in forest and agricultural 
systems. She is also the author of the “Jenkins equations,” which have become the standard for measuring 
tree biomass in US forests. Jen has authored several chapters in the 2006 IPCC Good Practice Guidance for 
LULUCF, and she has represented the United States Government in related international forums, such as the 
Intergovernmental Panel on Climate Change (IPCC) and international climate change negotiations (UNFCCC-
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COP). Dr Jenkins is a co-recipient, with former Vice President Al Gore and other members of the IPCC, of the 
2007 Nobel Peace Prize.  

1.4.2 Experts and their skills 

Table 4 shows the expertise of the proposed team, covering the requirements of the project. We have 
provided brief summaries of each expert beneath this table, including their role in the project.  

Table 3: key skills in the project team 

Key skills required in project PH SOB OE JB SY EB JJ BB BA TS 

Understanding of North American forestry 
sector 

          

Understanding of North American pellet sector           

Understanding of large scale UK pellet 
demand  

          

UK biomass supply           

Statistics and survey techniques           

Modelling           

Biomass price analysis           

Judith Bates (JB) – biomass modelling, BSLT design 
Judith has over 20 years’ experience in the fields of environment, biofuels biomass, and waste, including 
technical analysis in support of policy development for the Environment Agency, the UK Government, the 
European Commission and private sector clients. She has a unique combination of experience, including the 
development of models considering a wide range of aspects: assessment of potential resources, life cycle 
analysis, GHG emissions and savings, and cost-effectiveness. Examples of tool she has developed include: a 
global and UK biomass resource model for DECC in 2011 and the software tool BEAT (Biomass Environment 
Assessment Tool), which allows analysis of lifecycle emissions from all types of bioenergy for DEFRA and the 
Environment Agency. She was a peer reviewer for the Environment Agency’ life cycle waste management 
software, WRATE.  

Sarah Winne – statistics expertise and advice on the survey 
Sarah has a background in mathematics and statistics with a focus specifically on the use of mathematics in 
the field of environmental science. She has over ten years' experience in analysing datasets, developing 
statistical models, evaluating trial design, and designing and analysing surveys across many different practice 
areas, focussing primarily on projects relating to sustainable development.  

Eugenia Bonifazi – BSLT development 
Eugenia has three years' experience in renewable and climate change consultancy. Her work has included 
large projects for the UK government and the European Commission, focussing mainly on data analysis and 
policy impact assessment. She has a background in mathematics and modelling and will support Judith in the 
Tool Development.  

Dr Susan O’Brien – biomass literature research and survey 
Susan has worked in the bioenergy area for eighteen years. She has managed a range of projects on 
biomass supply and utilisation for public sector clients. Susan has particular expertise in energy crops 
production, sustainability and environmental impacts of bio - energy systems, and development of novel 
biomass crops and conversion technologies. Recently she has been involved in projects to review the 
environmental impacts of biomass feedstock production and pre-processing, review the feasibility of novel 
biofuel production technologies, assess the potential of Scottish feedstocks for bioenergy production and 
review recent research on biomass resource availability and utilisation in the UK. 

Oliver Edberg - biomass literature research and survey 
Oliver has over 8 years’ experience of bio-energy and wider renewable energy policy developments. He 
currently manages Ricardo-AEA’s team of auditors who audit numerous biomass heating installations around 
the UK. This has provided him with an understanding of the types, prices, quality and wider issues the UK 
bioenergy sector is experiencing with biomass fuel.  Oliver also has significant experience of carrying out life 
cycle analysis of bio-energy projects. Experience in the fuel supply market has been gained through engaging 
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directly with virgin biomass fuel suppliers and waste wood reprocessors to understand current market prices, 
availability and supply chain characteristics and providing advice to private sector clients looking to develop 
industrial heating and biomass CHP projects. This experience includes research on North American supply 
logistics for an international client interested in developing a large CHP plant.   

Professor Bob Abt College of Natural Resource, NC State University – SRTS modelling and US 
contacts 
Dr Abt has 25 years of experience in bio-economic modelling of forest resources and markets. He developed 
the Sub-Regional Timber Supply (SRTS) modelling framework for the USDA Forest Service in the South’s 
Fourth Forest study, used by NASA and EPA to evaluate the potential impact of climate change and other 
environmental stressors of southern forests. Recent work has focused on the potential impact of bio-energy 
demand on the sustainability of the resource and traditional wood dependent industries. Dr Abt has provided 
consultation on this topic to the National Academy of Sciences, the Pinchot Institute, the Heinz Center, the 
Environmental and Energy Study Institute, EPA and the Southern Agriculture and Forestry Energy Resources 
Alliance. In addition he has provided resource analysis for the states of Florida, North Carolina, South 
Carolina, and Tennessee, the Southern Group of State Foresters, the Duke University Climate Change 
Partnership and the USDA Forest Service Southern Forest Futures Project.  

Dr Bobby Braswell – US literature review 
Bobby Braswell (Rob) is a remote sensing and carbon cycle scientist with substantial experience in system 
engineering and software development. He leads the Science Applications team at AGS and is currently 
working on both science research projects and on web based decision support tool development. His primary 
focus is on developing reliable and reusable methods to access, analyse, and interact with large geospatial 
data sets. Rob has held appointments at the Max Planck Institute for Biogeochemistry, the National Center for 
Atmospheric Research, University of New Hampshire, and Atmospheric and Environmental Research (AER), 
Inc. 

Professor Tat Smith, University of Toronto 
Dr Tat Smith is Professor and Dean Emeritus (Forestry) at the University of Toronto since 2005; and was 
Professor and Head of the Department of Forest Science at Texas A&M University from 1999 to June 2005; 
Programme Manager for the New Zealand Forest Research Institute 1993 to 1998; and professor in the 
Department of Forest Resources, University of New Hampshire in Durham from 1983-92. Tat is immediate 
Past President for the Canadian Institute of Forestry. He also serves as Associate Leader for IEA Bioenergy 
Task 43 “Biomass Feedstocks for Energy Markets” for the period 2010-15; and is a member of the Board and 
Secretary-Treasurer of the Sustainable Forestry Initiative (SFI). Tat’s major research contributions have been 
in the area of developing sustainable forest management systems (SFM) for bioenergy feedstock production: 

 international efforts (e.g. IEA Bioenergy) to determine the environmental impacts of bioenergy 
production in plantation and natural forests, 

 the utility of environmental certification systems defining SFM standards and criteria and indicators for 
developing reliable SFM practices, 

 the impact of intensive harvesting on forest ecosystem nutrient cycling and site productivity, and 

 soil carbon storage in forest ecosystems and the impacts of intensive forestry on carbon cycling in 
forests. 

1.4.3 Allocation of resources 

We have allocated resources on this project as follows: 

 We have allocated 10 % of the project’s budget to complete the Phase 0 report and development of 
the questionnaire and selection of the interviewees 

 We have allocated 50% of the project budget to Task 2, to include the survey, development of the 
evidence base, first phase of the Tool development and Phase 1 reporting 

 The remainder of the resources are allocated to producing the phase 2 report.  
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