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1. Introduction

The PACTA for Banks methodology relies on the measurement of the alignment of climate-relevant sectors
in a portfolio with decarbonization scenarios. Scenarios provide important insight into potential future
decarbonization pathways that have the potential to achieve the scale of climate change mitigation required
to limit the global temperature rise. Used in the context of PACTA for Banks they can help users understand
their contributions to climate change but also, importantly, to develop strategies based on insight into the
transitions and investments that will need to be made in the real economy.

PACTA for Banks is an open-source methodology and as such is scenario agnostic, allowing for the use of
any scenario. However, to be used in PACTA a scenario must have a sufficient level of data granularity. To
overcome this issue and to allow users to get started using PACTA, 2DII provides a preselected set of third-
party decarbonization scenarios prepared to be used with the PACTA for Banks toolkit. The scenarios are
formatted in such a way as to be read into the PACTA for Banks software.

Decarbonization scenarios are developed to meet specific carbon budgets and climate mitigation objectives.
To do this they also rely on a series of modelling assumptions and expert judgements about possible
futures. The set of scenarios provided in PACTA covers a range of climate change mitigation outcomes, but
most importantly ones that look to achieve the goals set out by the Paris Agreement. They also reflect
different assumptions and expert judgements about decarbonization pathways to reach these outcomes.

This document gives a brief introduction to climate change scenarios in general, a description of the
scenarios included in the toolkit, and explains the methodology used to convert the scenario raw data from
third parties’ publications into scenarios ready to be used in the PACTA analysis. Note that this document
should be read in conjunction with the PACTA for Banks methodology document, which is cited throughout.
There is also a wide range of literature and guidance on the development and use of both climate and
energy scenarios, to which this document only provides a starting point. We recommend further familiarizing
yourself with guidance and recommendations on how scenarios can be used.

The PACTA toolkit contains a collection of scenarios which can be used in the PACTA for Banks Software
available at https://www.transitionmonitor.com/pacta-for-banks/.

2.What aredecarbonizationscenario®

Climate change mitigation and transition scenarios, herein referred to as decarbonization scenarios, provide
one possible pathway for the technology deployment and/or carbon emission that one or multiple sectors
and the economy as a whole may follow to reach a targeted goal. These scenarios generally combine
modelling of:

1 the energy sector, using energy system models (ESM) such as the IEA’s World Energy Model (WEM)',
1 the economy, using models such as the Joint Research Centre’s GEM-E3 model? and
1 the global geophysical system and carbon cycles, using climate models such as MAGICC?

Integrated Assessment Models (IAM)* that combine this socio-economic, political and physical climate
modelling are then used to explore assumptions about how we will use and manage our energy resources
and the associated remaining carbon dioxide emissions budget in the future.

These decarbonization scenarios take as their starting point geophysical climate change models developed
by the IPCC (Intergovernmental Panel on Climate Change) and other climate scientists. Physical models
have been developed that anticipate a range of expected degrees of warming, referred to as the average
global mean temperature rise, with the focus usually on the year 2100. Amongst the range of geophysical

"WEO model document can be found here https://www.iea.org/reports/world-energy-model
2 An overview of the GEM-E3 model can be found here https://joint-research-centre.ec.europa.eu/gem-e3 en

3 A description of the MAGICC model can be found here http://wiki.magicc.org/index.php?title=Model Description
“How are IAM used to study climate change: https://www.carbonbrief.org/ga-how-integrated-assessment-models-are-used-to-study-

climate-change
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and IAM scenarios in the IPCC’s database global warming is modelled with a statistical range from 7.8°C
down to 1.0°C, each with their associated CO, concentration pathways and budgets, as well as an estimate
of the probability of achieving the average global mean temperature in 2100. So, when a PACTA for Banks
user chooses a decarbonization scenario they are also choosing a background ‘remaining’ CO, budget that
has been taken from a physical climate change model. Some of the main terminology used in relation to
climate scenario modelling is defined in Box 1.

There is also now an increasing focus on how the remaining carbon budget is managed in time. An
important consideration is whether there is any projected ‘overshoot’ of this budget prior to 2050, given that
early emissions have a greater cumulative impact than late emissions, particularly prior to 2030. The point
in time when net zero emissions is achieved is also a consideration, as it is generally defined as when direct
emissions by society are compensated by emissions removed by nature and, potentially in the future on a
large scale, using technology (see the IPCC definition below).

The decarbonization scenarios provided as part of the PACTA for Banks toolkit either look to translate
macro-economic and sectoral carbon budgets into technology pathways for climate critical sectors or to
work back from a ‘normative’ climate change goal (e.g. 1.5°C average mean global temperature in 2100).
These pathways describe the scale and pace of change that would need to be achieved and, with varying
degrees of uncertainty, the mix of technologies that will require financing and investment. Note however
that for some sectors, technology pathways are not so well defined and hence carbon budgets can only be
set at the sector level. This is the case at the moment for the steel, cement and aviation sectors.

Box 1. Definition of key terms used in relation to scenarios

Scenario: A plausible description of how the future may develop based on a coherent and internally
consistent set of assumptions about key driving forces (e.g., rate of technological change, prices) and
relationships (IPCC 2022)

Pathway: A temporal evolution of a set of mitigation scenario features, such as greenhouse gas emissions
and socio-economic development, towards a future state. Pathways can include narratives of potential
futures and solution-oriented decision-making processes to achieve desirable societal goals. They can
involve various dynamics, goals and actors across different scales.

Remaining CO, budget: Estimated cumulative net global anthropogenic CO, emissions from a start year
(usually 2018 onwards) to the time that anthropogenic CO, emissions reach net zero that would result, at
a stated level of confidence, in limiting global warming to a given level, accounting for the impact of other
anthropogenic emissions.

Net zero emissions: Net zero carbon dioxide (CO,) emissions are achieved when anthropogenic CO,
emissions are balanced globally by natural and anthropogenic CO, removals over a specified period. Net
zero CO, emissions are also referred to as carbon neutrality.

Temperature overshoot: The temporary exceedance of a specified level of global warming, such as 1.5°C.
Overshoot implies a peak followed by a decline in global warming, achieved through anthropogenic
removal of CO, exceeding remaining CO, emissions globally. Low or no overshoot scenarios are defined
by the IPCC as 1.5°C pathways with a >33% level of confidence, with exceedance potentially reaching 1.6-
1.7°C for a temporary period of time.

Integrated Assessment Model: IAMs integrate knowledge from two or more domains into a single
framework. They are one of the main tools for undertaking integrated assessments. They may include
representations of: multiple sectors of the economy, such as energy, land use and land-use change;
interactions between sectors; the economy as a whole; associated GHG emissions and sinks; and
reduced representations of the climate system.

Energy System Model: ESMs are used to project the future energy demand and supply of a
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country or a region. They are also used to simulate policy, economic and technology choices that may
influence future energy demand and supply, and hence investments in energy systems, including energy
efficiency policies.

Earth System Model: Also referred to as climate models, they are coupled atmosphere-ocean general
circulation models in which a representation of the carbon cycle is included, allowing for interactive
calculation of atmospheric CO, or compatible emissions. Additional components (e.g., atmospheric
chemistry, ice sheets, dynamic vegetation, nitrogen cycle, but also urban or crop models) may be
included. See also Climate model.

Source: adapted from the IPCC Glossary — Global Warming of 1.5 °C (ipcc.ch)

3. How can scenarios be used?

Decarbonization scenarios provide potential future pathways to reach a certain goal (e.g. Paris
Agreement targets). They do NOT claim to predict the future. As described in the Climate Scenario
Primer,® '"Human-made climate change is driven by a myriad of societal factors over decades and centuries
to come’. The future development of most of these factors is deeply uncertain and will be shaped by our
actions. It is thus futile to ask, “What will happen?” and try to predict future climate change. But the future,
while inherently uncertain, is not entirely unknowable and in fact can be influenced.

Scenarios are important because they can be used to explore “What can happen?” and even “What should
happen?” given the fact that we are able to shape our future. As has been highlighted by the Task Force on
Climate-
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