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Introduction

Context

 Transition towards renewable technologies is a key measure in climate
change mitigation. Current questions for the energy sector relate to the
choice of energy technologies to be deployed, how these may provide the
required amounts and types of energy, and the speed that the energy
sector can decarbonise.
 Due to variability in geography, resource availability, infrastructural
development, end-user demand, financial constraints and sometimes very
different historic approaches to energy, individual country’s policy makers
face unique sets of challenges in developing policy frameworks for
decarbonisation.
 Energy models are increasingly used by decision makers to road-test plans
before they are implemented.
 This research evaluates how bioenergy is analysed within different types
models and the extent that different models cover key themes of
bioenergy research.

Methodology
 Literature review was undertaken to evaluate the role of energy models
and how they are applied to assess bioenergy.
 A ‘Bioenergy Literature Database’ (BLD) was developed, collating details of
all the bioenergy publications available on the Web of Science platform 124,285 biomass/ bioenergy focused research papers were identified as
being published between 2000-2018.
 BLD used as an analysis tool to evaluate the: characteristics of biomass
and bioenergy publications; extent that modelling methods are used over
the timeline, and; extent that bioenergy issues are covered by the
different categories of models.
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 The above Figure maps a timeline of the number of new energy and climate policies
introduced each year since 1990 (tallied from [1]). There has been an exponential rise
in the number of policies, particularly in Europe where in 2010 there was a peak of >100
new policies introduced. Each individual policy intervention likely being developed both
as a consequence of modelling analyses and are subsequent drivers of new modelling
based research.

 There has been an exponential rise in the number of biomass and bioenergy
research papers published and where modelling is a key methodology.
 Bioenergy research using Integrated Assessment Models is not widespread,
bioenergy being covered to a greater extent by Energy System Models and
through highly focused bespoke Specialist Models.

 The radar graphs highlight the extent that key bioenergy research themes
are analysed by different types of models as represented in literature (% of
modelling papers within the BLD that cover each themes).
 Different modelling approaches do not/ cannot cover the full spectrum of
bioenergy issues that should ideally be considered when developing
bioenergy policy and/ or systems.

Analysis

Conclusions

[1] IEA, IRENA, Global Renewable Energy Policies & Measures Database, (2019).
www.iea.org/policiesandmeasures/renewableenergy/

 Model are initially designed with fixed objectives that drive the
scope, inputs and calculations – these influence the approach,
strengths and weaknesses of the model.
 As a result models can be very successful at answering
bioenergy questions that are compatible with the design,
framework and assumption intrinsic to a given model.
 At the same time different types of models vary in the range
of issues that they can and cannot analyse – this being highly
relevant to bioenergy research where there are multiple
engineering,
environmental,
economic
and
social
considerations that collectively characterise the performance
of a bioenergy system.
 Therefore when using models to analyse bioenergy questions
and particularly when developing policy, it is important to be
aware of the scope, uncertainties and limitations of different
modelling approaches – potential unforeseen impacts not
covered by modelling analyses may be overlooked.
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