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1
Background
The Committee on Climate Change

The Committee on Climate Change (CCC) was set up as part of the Climate Change Act. The CCC is an independent body tasked with providing advice to Government on climate change issues, and particularly the setting of carbon budgets, and the monitoring of progress towards meeting those budgets. 
The Committee provided advice on the fifth carbon budget
 (setting a limit on UK emissions in the period 2028-2032) in November 2015 and will be providing advice on the sixth carbon budget (2033-2037) in September 2020. This will be the first budget set since the Government legislated to change the greenhouse gas emissions target set out in the Climate Change Act from an 80% reduction relative to 1990 levels by 2050, to net zero emissions by 2050.  

The CCC’s past reports are available here: http://www.theccc.org.uk/reports/.
Industrial decarbonisation and infrastructure in CCC Net-Zero report analysis
In May 2019 the Committee published ‘Net Zero: The UK’s contribution to stopping global warming’.
 The report set out the Committee’s advice that the UK should commit to achieving net-zero greenhouse gas emissions by 2050. The Government and Devolved Administrations subsequently legislated for net zero greenhouse gas targets. 

As part of our advice on net zero we set out a credible scenario to reduce industrial emissions to around 10 MtCO2e by 2050 through a range of options including use of hydrogen, electrification, Carbon Capture and Storage (CCS, including with biomass - BECCS), low-carbon off-road mobile machinery, reductions in methane venting and leakage, as well as energy and resource efficiency. This was a challenging scenario that requires a fast pace of deployment of low-carbon technology in comparison to the natural turnover of industrial assets.
 It will also require far-reaching action, with substantial progress in the next decade.
The scenario also required CO₂ transport and storage infrastructure and hydrogen transmission and distribution infrastructure to become available to enable widespread use of hydrogen and CCS in industry and other sectors of the economy.
The focus of the net-zero analysis was to provide strong evidence to underpin the UK’s new long-term emissions target, rather than focus on the pathway to the long-term target. 
CCC’s sixth carbon budget advice 

In providing sixth-carbon budget advice, our focus will switch to developing our understanding of pathways to 2050 for industrial decarbonisation and hydrogen and CO2 infrastructure. This will also require us to consider a number of gaps in our analysis.
This will be a critical input to informing the near-term decisions that are urgently needed from Government on policies for delivery, and on the funding required to support them. 

A number of key Government publications are expected in the coming year including the Treasury’s review of how the costs of the transition to a net-zero society can be funded, and the spending review and fiscal budget. The Committee’s advice will be published in September 2020, three months before it is required by the Climate Change Act, to ensure that it precedes the key international climate change conference (COP26) due to take place in Glasgow in December 2020. 

2 Aims and Objectives
The overarching objective of this project is to inform the CCC’s sixth carbon budget advice to Government relating to decarbonisation of industry and establishment of infrastructure for both hydrogen transmission and distribution and CO2 transport and storage, by (i) identifying a set of plausible paths for decarbonisation that are credibly deliverable in the coming decade and that prepare sufficiently to complete decarbonisation by 2050 (ii) creating an ‘options-open’ pathway that undertakes low-regret measures and develops options sufficiently to progress towards net-zero whatever state of the world occurs.

The following bullets points outline detailed aims under the headings of six proposed tasks.
a) Disaggregation and baseline projection of industrial emissions including geographical resolution

· To establish a disaggregation and baseline of industrial emissions (and energy use), with geographical resolution, as a basis for the later tasks. 
· To develop a clearer understanding of the composition of different industrial clusters.

b) Summary of the constraints on the pace of technology and infrastructure deployment
· To provide a summary of the key real-world factors and constraints that may impact the pace of deployment of industrial deep-decarbonisation technologies and infrastructure for hydrogen transmission and distribution and CO2 transport and storage, such as location, refurbishment cycles and policy development timings.
· To quantify the pace at which technologies could be deployed, identifying where faster pace may be possible if traded off against cost, or other considerations.
· To inform our understanding of the critical path for deployment of industrial technologies.
c) Summary of technology costs and non-cost factors determining technology choice, with geographical resolution
· To establish a (or extend the CCC’s existing) model of the cost of abating each industrial emissions source, using each of the key available deep-decarbonisation technology options with (i) geographical resolution of sources (ii) clear parameterisation of costs (iii) the capability for costs to account for the impact of relaxing constraints identified in task (a), such as retiring assets early (scrappage).

· To summarise any non-cost factors that may help determine the ‘best’ technology choices in industry.

d) Development of a framework to identify pathways for industrial deep-decarbonisation technologies and infrastructure 
· To establish a framework, that given any particular set of assumptions,
 identifies a pathway for deployment of (i) industrial deep-decarbonisation technologies and (ii) infrastructures for hydrogen transmission and distribution and CO2 transport and storage, over time, and with geographical resolution.
e) Creation of plausible pathways and identification of low-regrets and option-creating measures
· To establish a range of plausible future pathways to 2050 and the corresponding roles for different industrial technologies and infrastructure for hydrogen and CO2 in those pathways, to reflect that the best path towards net-zero cannot be predicted with confidence.
· To present for each pathway from 2020-2050, results relating to the measures and infrastructure deployed, costs, emissions, action required and where earlier action is required and why.

· To identify nearer-term technology and infrastructure options that

· are low regrets (i.e. likely to be required in a wide range of scenarios)
· help to create and maintain a wide range of future options. 
These could relate to subsector, location, technology or sequencing.
· To establish a nearer-term pathway for industry and infrastructure action that provides a balance of measures that are low-regrets and keep open a variety of pathways towards net-zero.
· To identify the cost of decarbonising clusters of industry located in different parts of the country.
f) Policy recommendations
· To provide discussion around the actions and policy required to industrial decarbonisation 

· To identify actions and policy required for hydrogen and CO2 infrastructures, including any potential need for coordination of infrastructure or industrial clusters.
· To highlight key future policy decision points. 
Bidders are welcome to rearrange the structure of the proposed tasks for the purpose of creating work packages.

3 Methodology
In this section we set out key elements of the approach that we expect will be required to meet the aims and objectives set out above. However, bidders do not need to follow all of these elements in their proposed approach if they are able to provide alternative ways to reach the objectives. Bids should also make clear where: simplifying assumptions, simplified methodological approaches, or reductions in scope, are considered to be necessary to deliver within the required timescales and budget. The bid should also build flexibility for some limited evolution of objectives as the Committee’s sixth carbon budget work progresses.
This section is structured around the same tasks as the aims and objectives section and Figure 1 broadly outlines how these tasks interact. Given time constraints, and importance, we believe that the framework development of task (d) will likely need to run alongside tasks (a),(b) and (c). The bid should carefully consider how the tasks link together.
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a) Disaggregation and projection of industrial emissions including geographical resolution

The bid should set out how the project would approach disaggregating industrial emissions (and energy use), including its approach to creating a geographical disaggregation. It should also develop baseline projections (based largely on information provided by the CCC).
I. Disaggregation
This disaggregation should enable the project to achieve the goals of the further tasks, which ultimately consider how to abate, and at what pace to abate, the different segments of emissions defined by this disaggregation.
· The project should produce a geographical disaggregation of industrial emissions and energy use, in order to enable some of the geographical aspects of the further sub-tasks.

· It should also disaggregate emissions and energy use between different industrial sub-sectors and/or processes. For our 2019 report on Net-Zero we disaggregated industrial emissions from combustion between different forms of cross-sectoral processes, to enable the mapping of costs of different cross-sectoral processes (developed by Element Energy and Jacobs’s Fuel Switching study for BEIS)
 onto emissions sources. This may be necessary to deliver this project, but we invite alternative proposals. We would value a disaggregation that minimises the number of categories without limiting flexibility, but recognise this can be a challenge when trying to use it to achieve multiple objectives.
· Bids may consider a disaggregation of each site’s emissions between different point sources, which would be useful for analysis of CCS, if data allows. Equivalently, it might be useful to pick out existing point sources associated with hydrogen production, such as in refineries.
· The overall disaggregation of industrial emissions will need to be mapped to the National Atmospheric Emissions Inventory categories of emissions, to ensure consistency with the CCC’s industry split of total UK greenhouse gas (GHG) emissions across the economy.
The emissions scope of the disaggregation and subsequent industry analysis should include all CCC-defined industrial emissions as outlined in Box 1. It should also account for emissions of biogenic CO2 (e.g. from use of bioenergy), which are not accounted for by the inventory. The energy scope consider should include ‘existing’ industrial electricity use within its energy totals, even though there are no direct industrial emissions associated with this energy use.
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II. Presenting geographical results
Following the geographical mapping, the project should briefly report on key features of the composition of the different industrial clusters.
III. Baseline projections
The project will need to produce baseline
 energy and emissions projections based on the form of the disaggregation. To assist, the CCC will provide baseline projections for energy and emissions, disaggregated by fairly high level subsectors, most likely based on the BEIS energy and emissions projections.
 The project will need to map the high-level disaggregation of the projections to the disaggregation in use by the project. We will also provide assumptions for energy and resource efficiency abatement that can effectively be deducted to produce a baseline for consideration in this project. The project may need to develop some assumptions about the geographical (and international) distribution of this resource and energy efficiency abatement.
b) Summary of the constraints on the pace of technology and infrastructure deployment
The project should initially produce a qualitative description of the factors that could constrain the pace of deployment of (i) industrial deep-decarbonisation technologies and (ii) infrastructure for hydrogen transmission and distribution and CO2 transport and storage. We would expect this framework to cover issues we have previously identified at a high level, but bidders should also identify any other significant constraints.

· We have previously highlighted refurbishment and replacement cycles as important constraints on pace, because they significantly increase the cost of abatement and degree of disruption if changes are made outside of these cycles. We have also used assumed first dates of technology availability in previous analysis. 
· Constraints might arise from interaction between the deployment of industrial deep-decarbonisation technologies and deployment of energy or resource efficiency technologies. While detailed assessment of the cost and potential of these energy/resource efficiency options is out of scope of this project, consideration of the interaction with deep decarbonisation options, potentially impacting on pace, is in scope.
· The potential of hydrogen-ready industrial appliances or CCS-ready sites should be considered, when considering constraints to the rate of deployment of industrial technologies that relate to the availability of hydrogen and CO2 infrastructure.
· Time for policy development should also be considered.
Quantifying constraints on pace of deployment of industrial technologies
The project should then quantify the key constraints on the deployment of industrial deep-decarbonisation technologies identified in the qualitative framework, identifying where faster pace may be possible if traded off against cost, or other considerations. The exact format of the quantification is open for the bid to set out, but it should be able to inform the modelling of rates of deployment of technologies in task (d) and interact with costs in task (c), where applicable. The bid should also set out how it will present/report on the initial results of the quantification.
· We expect that many constraints on pace are not absolute, but instead imply that there is an additional cost to overcome the constraint. For example, it is possible to replace equipment before its end of life, but this implies additional costs associated with scrappage. As a result, we believe there will be an overlap in scope between this task and task (c), the latter of which considers costs. Between the two tasks, sufficient information should be captured to allow task b to either classify constraints as economically insurmountable or alternatively assign a cost to overcoming the constraint. 
· We expect the constraints will likely differ between sectors and between technologies. For example, the length of replacement cycles of assets may be shorter in some sectors than others due to the nature of the assets.

· We currently have some data on the date of first possible deployment of technologies,
 although we suggest this project reviews the latest evidence available from other sources.

· We suggest constraints relating to geographical availability of infrastructure for hydrogen transmission and distribution and CO2 transport and storage will be covered in task d(ii), because of dynamic interactions with the rest of the economy.
Overall, we believe that there has been less evidence gathered on constraints on pace of industrial decarbonisation than other areas of industrial decarbonisation research (such as long-term potential). As such, we believe it is more likely that this will require primary research / interaction with industry. However, we are open to other approaches to achieving the tasks objective.

Quantifying constraints on pace of CO2 an hydrogen infrastructure
The project should then quantify the key constraints on the pace of deployment of infrastructure for hydrogen transmission and distribution, and CO2 transport and storage identified in the qualitative framework. The exact format of the quantification is again open for the bid to set out, but it should be able to inform the rates of deployment of CO2 and hydrogen infrastructure in task (d)(ii). 
c) Summary of technology cost and non-cost factors determining technology choice, with geographical resolution
The bid should set out how the project would:
· Establish a (or extend the CCC’s existing) model of the cost of abating industrial emissions sources using deep-decarbonisation technologies
· Summarise any non-cost factors that may help determine the ‘best’ technology choices in industry. 
This should all be designed in a way that can be fed into the framework to be designed in task (d).

I. Establishing a cost model

The project should model costs of deep-decarbonisation measures for each of the industrial emissions sources (from the geographical disaggregation above), considering the following issues.
· The cost model should include (but is not limited to) the following parameters, associated with each abatement option:
· cost of each abatement option in (£/tCO2e)
· proportion of emissions abated

· Capital costs for counterfactual and alternative options (£m/year)
· Operational costs for counterfactual and alternative options (£m/year)
· Fuel costs for counterfactual and alternative options (£m/year)

· Lifetime of new and counterfactual technologies
· The model should
· Cover all key deep decarbonisation technologies,
 such as fuel switching and (BE)CCS. This includes the technologies available to reduce emissions from fossil fuel production and fugitive emissions. We do not expect this work to cover energy efficiency and resource efficiency options. 

· Allow for the user to vary a series of key parameters, such as fuel costs. 
· Have the capability to assign additional costs for relaxing a constraint on pace, such as allowing for early retirement (scrappage) of assets in costs. In the case of early retirement / changes outside of the normal investment cycle – we would also like to project to consider the effect of extra downtime costs (forgone revenue).

· Have the ability to assume different costs of CO2 transport and storage in scenarios where there is low demand for the CO2 transport and storage infrastructure and therefore costs are expected to be considerably higher.
· Have a time series of abatement costs for each measure by start year. This will allow for changes in input costs over time, including, potentially, cost reductions.
· Calculate costs on the basis of consistent underlying assumptions. For example, capture models for post-combustion CCS should be consistent with those used in the CCC’s hydrogen cost calculations, so that hydrogen fuel switching and post-combustion CCS are compared on a like-for like basis. 

· Have the potential for a technology to be applied to only part of a site or segment of emissions.

· The cost model does not need to be designed in a way that selects between technologies, because that should be captured by the separate model in task (c), which will take into consideration non-cost factors and constraints on pace in the choices and timing of technology deployment. This model will be an input into the framework developed in task (d).

· The cost model should be a clear output, which the CCC are able to use to explore costs. This may be embedded or outside of the framework developed in task (d).

The CCC has existing cost models that cover substantial parts of this analysis, which we will make available for the project to use, including:
· Element Energy’s fuel switching extension model,
 which covers fuel switching abatement of CO2, from stationary combustion of coal, oil and gas.
· There may also be potential to use a version of this model owned by BEIS that has seen further development.

· The CHP assumptions in this model should be briefly reviewed.
· Element Energy’s model of CCS options for the refining, iron and steel, petrochemicals, ammonia and cement sectors. 
,

· It is not clear whether the carbon capture assumptions here are consistent with the capture assumptions that underpin our hydrogen analysis – this may require further work to use this model.
· Element Energy and the Sustainable Gas Institute’s assessment of options to abate emissions from Fossil Fuel Production and Fugitive Emissions.

· We will also provide assumptions on abatement of:
· Industrial off-road mobile machinery

· N2O and CH4 emissions from non-combustion processes. 

Particular gaps in our existing models include:
· A like-for-like approach to costs of CCS and hydrogen fuel-switching in sectors where these technologies compete with each other.
· Alternative options to CCS (or the potential for a combination of CCS with fuel switching) for abating emissions that arise from sectors that use internal fuels (iron and steel, refining, petrochemicals) and produce non-combustion emissions (cement and ammonia), or the potential to have a combination of measures in these sectors.
· CCS for application to emissions from combustion of coal, oil, gas or biomass (and potentially switching to biomass). In our existing model, CCS is only available to sectors that produce non-combustion emissions or sectors that use internal fuels.
· The option of hydrogen-ready industrial appliances or CCS-ready sites.
· Abatement options for non-combustion CO2 emissions, outside of the ammonia and cement sectors, such as from the brick and glass sectors, which may require a small-scale carbon capture model. 
· The potential for a technology to be applied to only part of a site or segment of emissions.
· The capability to assign additional costs for relaxing a constraint on pace, such as allowing for early retirement (scrappage) of assets in costs. 

II. Summarising non-cost factors
The project should seek to identify any non-cost factors that may help to identify the ‘best’ technology choice for any particular emissions source and present a summary of these. It should conclude on which of these factors should be captured in the framework in task (d) and set out how these could be included in that framework.
d) Development of a framework to identify pathways for industrial deep-decarbonisation technologies and CO2 and hydrogen infrastructure
The bid should set out how the project would develop a framework that, given any particular set of assumptions, identifies a ‘best’ pathway for deployment of industrial deep-decarbonisation technologies and infrastructures for CO2 and hydrogen, over time, and with geographical resolution. 
To establish a framework, that given any particular set of assumptions,
 identifies a pathway for deployment of (i) industrial deep-decarbonisation technologies and (ii) infrastructures for hydrogen transmission and distribution and CO2 transport and storage, over time, and with geographical resolution.

The framework will need to produce a series of quantitative and qualitative results describing each pathway from 2020-2050, which will likely include the:
 
· Industrial deep-decarbonisation measure(s) applied to each emissions source, the extent to which they are applied, and time when they are applied.
· emissions and energy profile for each source of emissions 
· costs of abating each source of emissions
· aggregated cost of abating different areas of the country and industrial clusters
· actions required in the pathway

· sequencing of measures, which might cover whether there is earlier action in particular sectors, sites or clusters, and any reasons why
· geographical pathway of deployment of infrastructure for hydrogen transmission and distribution and CO2 transport and storage, considering the links to other sectors of the economy

· sequencing of deployment of CO2 and hydrogen infrastructure, including where the infrastructure is established first and why
· extent to which there is deployment of ‘parallel’ hydrogen transmission infrastructure versus conversion of natural gas transmission and distribution. 
We will provide a full set of required results during the project.
We expect that the framework identification should start early in the project, running alongside tasks (a),(b) and (c). The bid may choose either to set out its preferred approach, or set out options to be weighed up in the early stages of the project. Potential frameworks could be complex and therefore approaches should carefully weigh the complexity and usefulness against deliverability. While still considering this balance, we would value a framework that would allow the CCC to produce further pathways, without it being overly time-consuming, after this project has finished.
We expect that this framework would draw on:
· The disaggregated, geographical baseline emissions projections from task (a)

· The qualitative and quantitative information about constraints on the pace of deployment produced in task (b)
· The cost model produced in task (c)(I)
· The summary of non-cost factors produced in task (c)(II)

In addition to drawing on this analysis, we expect the framework will need to combine and draw on two other important elements (i) a (set of) decision criteria and approach implement the criteria (ii) pathways for deployment for CO2 and hydrogen infrastructure. These are described below.
I. Decision criteria and approach to implement the criteria
For the framework to determine a ‘best’ pathway for deployment of industrial deep-decarbonisation technologies, given each particular set of assumptions, the project will need to establish decision criteria for choosing 
· which technologies to include in each pathway, 
· to what extent and where they are applied, and
· when they are introduced
based on the information drawn from tasks (a), (b) and (c), Hydrogen and CO2 and infrastructure availability (see below) and an approach to implement the criteria. 

In previous carbon budgets, one of the cost decision criteria we have used to determine when and to what extent technologies are applied has been how technology costs compare to a time-series of ‘target consistent carbon values’ published by Government.
 However, these values were aligned to the 80% UK target. The CCC may provide similar cost during the project. More broadly, the CCC will work closely with the project in the development of the set the criteria, to ensure alignment with our overall sixth carbon budget analysis. One challenge for the cost criteria will be whether the framework should choose: 
· measures that are cheaper in the earlier years of the framework (on a £/tCO2e basis), perhaps say, 90% capture CCS , but that leads to a long wait before it is cost-effective to install a nearer-to-100% solution, or
· measures that are initially more expensive, perhaps say, electrification or 99% capture CCS, which avoids the element of ‘lock-in’.
The bid should either:
· set how it would identify decision criteria and identify a way to implement these.
· This approach may be more appropriate for the decision criteria given our need to align these with our wider sixth carbon budget work and that some of the decision criteria will depend upon the other tasks.
· or, propose option(s) for decision criteria and option(s) of ways to implement these that it believes would be suitable.

· We would find it useful to get an understanding of the different potential approaches to implementing the decision criteria, since these are less likely to depend upon the findings of the other tasks.
II. Developing pathways for CO2 and hydrogen infrastructure deployment and interaction with industry pathways
In order to determine which industrial deep-decarbonisation pathways are ‘best’, it will be necessary to consider the availability, scale and nature of infrastructure for hydrogen transmission and distribution and CO2 transport and storage, over time. As such the project will need to develop pathways for these infrastructures – some of the output results of these are highlighted at the start of section (d). However, the link to industrial pathways is not the only reason to develop these pathways. These will also help to develop the CCC’s analysis of the deployment of hydrogen and CCS technologies across the economy.

As such, so the CCC will provide assumptions on the potential requirements for hydrogen and CO2 infrastructure from other sectors of the economy.
 

The bid should set out an approach that, given any particular scenario of hydrogen and CCS demand (across the economy), identifies a ‘best’ pathway of geographical deployment of:
· CO2 transport and storage infrastructure (including the alternative of CO2 transport via truck and ship). 
· Hydrogen transmission and distribution infrastructure (including the alternative of hydrogen transport via truck). This should include the alternative option of having parallel hydrogen pipes at certain stages of deployment rather than converting the existing natural gas transmission and distribution grids.
This will likely require a model of cost and non-cost factors to differentiate between the different options. 
Interactions with industry pathways
The bid should also set out how the overall framework of task (d) will deal with potential two-way interactions between what industrial decarbonisation technologies are ‘best’ and what the ‘best’ pathways are for deployment of hydrogen and CO2 infrastructures. This interaction is represented in Figure 2. Possible examples of interactions include the following.
· If it is effective to convert the whole of a region of the natural gas grid at a certain date, this may change the pathway for industrial deployment because of the need to scrap industrial heating assets and affect consideration of hydrogen-ready technologies.
· In a scenario in which there is no regional demand for CO2 storage from other sectors at a certain date and only a small industry demand (as identified by the various industry information and decision criteria): an alternative industrial technology may become viable; trucking and shipping may become the best CO2 transport option; or making a site CCS-ready may become preferable.

· The need to develop CCS infrastructure more widely across the economy, could boost the critical path case for building specific industrial CCS sites.
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e) Creation of key plausible pathways and identification of low-regrets and option-creating measures
We would like to use the project’s framework’s results to inform our recommendations around future deployment of industrial deep-decarbonisation measures and CO2 and hydrogen infrastructure. However, there is much uncertainty about the many of the assumptions that we will use in this type of framework, and indeed about the future in general. Therefore we would like to consider a range of sensitivities to the assumptions, to form different pathways, with the purpose of identifying a range of different futures and the most – and least – robust conclusions of the framework. We suggest this takes place in two steps, firstly the production of a wide ranging set of sensitivities and then a focus on a few key scenarios. The bid should set out how it would deliver this work.
I. Uncertainty/sensitivity analysis
The project will first need to implement the framework of task (d) to establish a base case for the sensitivity runs, with an associated set of results (likely set of results listed in task (d)).
It should then produce results for a range of sensitivities which could consider variation in:
· electricity costs

· CO2 capture costs

· biomass availability for use in industrial BECCS
· cost of capital

· industry demand/output/geographical distribution of industry
· public acceptability of fossil fuel use
· required downtime
· the size of job-related co-benefits
· other sectoral hydrogen and CO2 demand

· policy support mechanism.

The bid should set out how many sensitivities the project would consider, the approach it would use to produce and present these, and how it would seek to ensure that the parameter space is sufficiently explored. We expect that some ideas for sensitivities will emerge as we develop tasks (b)-(d).
The project should then use the sensitivities to identify low-regret options for industry decarbonisation, both within industry and also for the wider economy, as well as low-regrets approaches to deploying hydrogen and CO2 infrastructure. It should then identify important near-term actions required to keep important alternative pathways open. The bid should set out how it would identify these different actions.
II. Produce key pathways 

Finally the project should produce a few key pathways, with corresponding results, which we plan to apply across our sixth-carbon budget analysis across the sectors of the economy. Whilst our thinking on scenarios is evolving, we currently expect to develop a total of 5 key pathways to include:

· Three scenarios, each compatible with net-zero in or before 2050, where one overall driver of change dominates:

· High behaviour change scenario 
· High Government intervention/big infrastructure

· High innovation / low technology costs

We expect to provide changes in demand due to energy and resource efficiency for these scenario, so that the pathways cover all industry abatement.

· We may also add one or more alternative scenarios based on the sensitivity analysis above.

· A central scenario focused on a balanced approach to delivery of net zero which aims to keeps options open in the early years and minimises path dependency. The central scenario should aim to keep the three net-zero compatible policy-led scenarios in play through the 2020s. 

· A ‘Max’ scenario where maximum progress is made as soon as possible on industrial decarbonisation. 
f) Policy recommendations
The final report produced for this work should discuss, based on the pathways developed, the actions required for industrial decarbonisation and deployment of hydrogen and CCS infrastructure, including any potential need for coordination of infrastructure or industrial clusters. It should also discuss policy measures that could be necessary to support the scenarios. In particular it should highlight key future policy decision points. This will complement parallel work the CCC plans to undertake that will consider the alternative policy mechanisms to support deployment of industrial deep-decarbonisation decarbonisation. 
Finally the report should also discuss how best to interpret the results and the levels of uncertainty in the analysis and how policy can proceed despite uncertainty. 
4 Outputs Required
The outputs of the work should include:

· An excel workbook, containing all the pathway template outputs from task (e). This should be clearly set out and formatted, maximising ease of future use and reference for users not directly involved in the work. Spreadsheets should be unlocked.
· Associated outputs including
· The disaggregated, geographical baseline emissions projections from task (a)

· The qualitative and quantitative information about constraints on the pace of deployment produced in task (b) – format to be proposed by bid.

· The cost model produced in task (c)(I)

· The summary of non-cost factors produced in task (c)(II)

· The framework to identify ‘best’ pathways for industrial deep-decarbonisation technologies and infrastructure in task (d)
All should be clearly formatted to maximise ease of future use and reference for users not directly involved in the work. Guidance documents should be provided to support in-house use.
· A detailed assumptions log
· A report, setting out the scope of work, assumptions, methodology and findings. This report should also include discussion of the policy measures needed to support the delivery of the scenarios, as per task (e).

Where excel workbooks are used these should be shared, fully unlocked and linked to rest of the excel workbook deliverable above, allowing future capability to update assumptions and re-run outputs. Where alternative modelling software is used any relevant inputs such as scripts, stock and model version should be shared. 
We envisage that bidders may need to make use of pre-existing knowledge to enable delivery and welcome this. However, this should not limit the transparency of approaches used in this project and all outputs should be provided in a publishable format. In the event of any limitations on sharing (e.g. in wider sharing beyond the CCC), these should be specified as part of the tender. 
In addition to the above, we also expect interim deliverables to be required, including slide packs for the purposes of milestone and/or steering group meetings. 
5 Ownership and Publication
The key deliverables will be handed over to the CCC, who may choose to publish these as supporting evidence on their website. Spreadsheets should be open access and unrestricted, to enable full QA of results and assumptions.
6 Quality Assurance 
This project must comply with the ‘CCC – Quality Assurance of Evidence and Analysis’ guidance
 and bidders must set out their approach to quality assurance in their response to this ITT.  

All research tasks and modelling must be quality assured and documented. Contractors should: 

· Include a quality assurance (QA) plan that they will apply to all of the research tasks and modelling, 

· Specify who will take lead responsibility for ensuring quality assurance and ensure that this responsibility rests with an individual not directly involved in the research, analysis or model development,

· Provide QA log to demonstrate the QA undertaken, including who undertook the QA and the scope, type and level of QA that has been undertaken (e.g. a log entry only stating ‘the data was checked’ will not be sufficient),
· Allow for a meeting with CCC staff to run through QA performed. 
Sign-off for the quality assurance must be done by someone of sufficient seniority within the contractor organisation to be able take responsibility for the work done.  Acceptance of the work by the CCC will take this into consideration. The CCC reserves the right to refuse to sign off outputs which do not meet the required standard specified in this invitation to tender.

The successful bidder will be responsible for any work supplied by sub-contractors and should therefore provide assurance that all work in the contract is undertaken in accordance with the quality assurance expectation agreed at the beginning of the project.

7 Timetable
The proposed timetable for the project is set out in the following table. 

In addition to the formal reporting points, the CCC would expect to have regular scheduled discussions (weekly meetings or calls) to ensure the work is progressing as expected. It is also likely that we would expect the project to present to an expert group, that the CCC will draw together to consider industry and infrastructure issues.
	Date
	Action

	9am 17th Dec 2019
	Deadline for response to ITT

	19th Dec 2019
	Interviews

	2nd Jan 2020
	Kick-off meeting

	31st March 2020
	Central and alternative pathways from task (d), fully QA’d and in final output form.

	5th June 2020
	All deliverables


8 Challenges
The specific challenges that the CCC envisage with this project include:

· Establishing an analytical methodology and approach which enables high quality insights to be delivered in short timeframes

· Gathering input from stakeholders in short timeframes to ensure the scenarios and wider project findings are robust

· Ensuring that the project findings can be integrated effectively and coherently with the previous work in this area

· Effective coordination and utilisation of Element Energy’s previous models
Bids should set out how these risks will be managed alongside any other risks and challenges to successfully undertaking this work.

9 Ethics 

All applicants will need to identify and propose arrangements for initial scrutiny and on-going monitoring of ethical issues. The appropriate handling of ethical issues is part of the tender assessment exercise and proposals will be evaluated on this as part of the ‘addressing challenges and risks’ criterion.

We expect contractors to adhere to the following GSR Principals:

1. Sound application and conduct of social research methods and appropriate dissemination and utilisation of findings

2. Participation based on valid consent

3. Enabling participation

4. Avoidance of personal harm

5. Non-disclosure of identity and personal information
10 Working Arrangements

The successful contractor will be expected to identify one named point of contract through whom all enquiries can be filtered. A CCC project manager will be assigned to the project and will be the central point of contact. 

11 Skills and experience

CCC would like you to demonstrate that you have the experience and capabilities to undertake the project. Your tender response should include a summary of each proposed team members experience and capabilities. 


Contractors should propose named members of the project team, and include the tasks and responsibilities of each team member. This should be clearly linked to the work programme, indicating the grade/ seniority of staff and number of days allocated to specific tasks.

Contractors should identify the individual(s) who will be responsible for managing the project.

12 Consortium Bids

In the case of a consortium tender, only one submission covering all of the partners is required but consortia are advised to make clear the proposed role that each partner will play in performing the contract as per the requirements of the technical specification.  We expect the bidder to indicate who in the consortium will be the lead contact for this project, and the organisation and governance associated with the consortia.

Contractors must provide details as to how they will manage any sub-contractors and what percentage of the tendered activity (in terms of monetary value) will be sub-contracted.

If a consortium is not proposing to form a corporate entity, full details of alternative proposed arrangements should be provided. However, please note CCC reserves the right to require a successful consortium to form a single legal entity in accordance with Regulation 28 of the Public Contracts Regulations 2006. 

CCC recognises that arrangements in relation to consortia may (within limits) be subject to future change. Potential Providers should therefore respond in the light of the arrangements as currently envisaged. Potential Providers are reminded that any future proposed change in relation to consortia must be notified to CCC so that it can make a further assessment by applying the selection criteria to the new information provided. 

13 Budget 

The budget for this project is £112,500 to £150,000 excluding VAT. 
Contractors should provide a full and detailed breakdown of costs (including options where appropriate). This should include staff (and day rate) allocated to specific tasks. 

Cost will be a criterion against which bids which will be assessed.
Payments will be linked to delivery of key milestones. The indicative milestones and phasing of payments can be adjusted and agreed with the contractor and Project Manager. Please advise in your tender response how this breakdown reflects your usual payment processes:

In submitting full tenders, contractors confirm in writing that the price offered will be held for a minimum of 60 calendar days from the date of submission. Any payment conditions applicable to the prime contractor must also be replicated with sub-contractors. 

The Committee on Climate Change aims to pay all correctly submitted invoices as soon as possible with a target of 10 days from the date of receipt and within 30 days at the latest in line with standard terms and conditions of contract.

14 Evaluation of Tenders

Contractors are invited to submit full tenders of no more than 35 pages, excluding declarations and CV’s. Tenders will be evaluated by at least three CCC staff.

CCC will select the bidder that scores highest against the criteria and weighting listed below, see the ITT for further information.

EVALUATION CRITERIA AND SCORING METHODOLOGY

	Criterion
	Description
	Weighting

	1
	RELEVANT EXPERIENCE / DEMONSTRATION OF CAPABILITY
	15%

	2
	MANAGING YOUR RELATIONSHIP WITH THE CCC
	5%

	3
	QUALITY ASSURING THE SERVICES YOU PROVIDE
	10%

	4
	MANAGEMENT STRUCTURE
	5%

	5
	PROJECT TEAM – SKILLS AND KNOWLEDGE
	20%

	6
	METHOD, ABILITY AND TECHNICAL CAPACITY 
	30%

	7
	UNDERSTANDING OF REQUIREMENTS
	5%

	8
	RISK AND CHALLENGES
	10%

	
	
	

	
	100%


Scoring Method

Tenders will be scored against each of the criteria above, according to the extent to which they meet the requirements of the tender. The meaning of each score is outlined in the table below. 

The total score will be calculated by applying the weighting set against each criterion, outlined above; the maximum number of marks possible will be 100.  Should any contractor score 1 in any of the criteria, they will be excluded from the tender competition.

	Score
	Description

	1
	Not Satisfactory: Proposal contains significant shortcomings and does not meet the required standard

	2
	Partially Satisfactory: Proposal partially meets the required standard, with one or more moderate weaknesses or gaps 

	3
	Satisfactory: Proposal mostly meets the required standard, with one or more minor weaknesses or gaps.

	4
	Good: Proposal meets the required standard, with moderate levels of assurance

	5
	Excellent: Proposal fully meets the required standard with high levels of assurance


Scoring for Pricing Evaluation

Price will be marked using proportionate pricing.  Please see the example below.

Marking proportionate to the lowest price. 
Price will be scored as set out below. 

There will be a maximum of e.g. 20 marks 

The lowest priced bid will receive the full 20 marks, all other bids will then be marked as set out below.

Proportionate Pricing scoring example

If 20% = 20 marks



	Supplier
	Price
	Marks

	1 (lowest bid)
	£50,000
	20

	2
	£60,000
	50/60 * 20 = 16.7

	3
	£75,000
	50/75 * 20 = 13.3


Structure of Tenders

Contractors are strongly advised to structure their tender submissions to cover each of the criteria above and supply a price schedule specifying the daily rates (ex-VAT) you will charge for each level of your staff. 

Evaluation for Interviews, if held 

CCC reserves the right to award the contract based on applicants’ written evaluation only if one candidate emerges from the evaluation stage as significantly stronger than the others.  

Should interviews go ahead, CCC will shortlist the top three suppliers with the highest marks from the written proposals. Interviews are provisionally expected to be held on Thursday 19th December. If this date changes, CCC will notify applicants. 

The areas to be covered in the interview, and markings allocated to each topic area will be sent to the shortlisted supplier prior to interview.

Further details of interviews will be sent to successful applicants on selection. 

Feedback

Feedback will be given in the unsuccessful letters or emails.
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Figure 1. Interactions between tasks


�





Box 1. Scope of ‘industry’ for purposes of analysis


The CCC’s definition of industry emissions includes the following categories from Tables 4-6 of the BEIS final GHG emissions statistics. 


� HYPERLINK "https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-2017" �https://www.gov.uk/government/statistics/final-uk-greenhouse-gas-emissions-national-statistics-1990-2017�





CO2, CH4 and N2O (but excluding all F-gases) from


Energy supply, but excluding power stations


However, we include a small portion of emissions grouped in the power stations category in the BEIS statistics. This category is ‘miscellaneous industrial/commercial combustion’ of municipal solid waste (MSW), which in 2017 was around 0.6MtCO2e. This can be split out using the National Atmospheric Emissions Inventory, which provides a more disaggregated version of the BEIS statistics.


All industrial processes sub-categories


The following sub-categories in ‘Business’


Incidental lubricant combustion in engines


Iron and steel - combustion and electricity


Other industrial combustion and electricity


Non energy use of fuels





On the basis of this definition, UK industrial GHG emissions were 106 MtCO2e in 2017. Manufacturing represented roughly 60% of these emissions while the remaining 40% come from fossil fuel production, refining and fugitive emissions. 93% of industry emissions were CO2, 7% were from CH4 and N2O.





Figure 2. Interaction between ‘industrial deep-decarbonisation technology pathway’ and ‘H2 and CO2 infrastructure deployment pathway’


�








� CCC (2015) The Fifth Carbon Budget 


� CCC (2018) Net Zero: The UK’s contribution to stopping global warming 


� CCC (2018) Net Zero Technical Report


� Including various realisations of the constraints, cost model, non-cost factors from tasks (a) and (b)


� For some industrial emissions within scope, it is likely that there will not be data available on the location of the emissions and simple assumptions will need to be made.


� Element Energy and Jacobs, 2018, Industrial Fuel Switching Market Engagement Study  � HYPERLINK "https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/824592/industrial-fuel-switching.pdf" �https://assets.publishing.service.gov.uk/government/uploads/system/uploads/attachment_data/file/824592/industrial-fuel-switching.pdf� 


� There will be no need for the project to consider decarbonisation associated with this electrical energy use, which results in no direct industrial emissions. We would like to avoid the situation where ‘total electricity use’ in the project reflects ‘fuel-switched’ electrical energy use only. 


� Baseline refers to a scenario where there is no climate policy. However, the project will need to consider whether to use no post-2009 policy or no post-2019 policy.


� BEIS, Energy and Emissions Projections, � HYPERLINK "https://www.gov.uk/government/collections/energy-and-emissions-projections" �https://www.gov.uk/government/collections/energy-and-emissions-projections�; Emissions categories likely to be based on Annex C.


� Element Energy, 2019, Extension to Fuel Switching Engagement Study – Deep decarbonisation of UK industries – Assumptions Log, � HYPERLINK "https://www.theccc.org.uk/publication/extension-to-fuel-switching-engagement-study-deep-decarbonisation-of-uk-industries-assumptions-log/" �https://www.theccc.org.uk/publication/extension-to-fuel-switching-engagement-study-deep-decarbonisation-of-uk-industries-assumptions-log/� 


� For example, the use of evidence from BIS, 2015, Industrial Energy Efficiency and Decarbonisation 2050 Roadmaps project


� In the case of CCS or BECCS, it will be necessary to report the fraction of emissions that the technology is applied to, as well as the proportion of emissions abated from that initial fraction. 


� those that could reduce a sources emissions to close to zero


� Element Energy, 2019, Extension to Fuel Switching Engagement Study – Deep decarbonisation of UK industries – Assumptions Log, � HYPERLINK "https://www.theccc.org.uk/publication/extension-to-fuel-switching-engagement-study-deep-decarbonisation-of-uk-industries-assumptions-log/" �https://www.theccc.org.uk/publication/extension-to-fuel-switching-engagement-study-deep-decarbonisation-of-uk-industries-assumptions-log/� 


� Element Energy, 2019, Extension to Fuel Switching Engagement Study – Deep decarbonisation of UK industries – Assumptions Log, � HYPERLINK "https://www.theccc.org.uk/publication/extension-to-fuel-switching-engagement-study-deep-decarbonisation-of-uk-industries-assumptions-log/" �https://www.theccc.org.uk/publication/extension-to-fuel-switching-engagement-study-deep-decarbonisation-of-uk-industries-assumptions-log/� 


� There may also be an opportunity use emerging CCUS cost evidence held by BEIS.


� � HYPERLINK "https://www.theccc.org.uk/publication/assessment-of-options-to-reduce-emissions-from-fossil-fuel-production-and-fugitive-emissions/" �https://www.theccc.org.uk/publication/assessment-of-options-to-reduce-emissions-from-fossil-fuel-production-and-fugitive-emissions/� 


� Including various realisations of the constraints, cost model, non-cost factors from tasks (a) and (b)


� Note that in these individual pathways, there will not be consideration of ‘low-regrets’ options, which is considered in task (e) in the view of a range of plausible future scenarios.


� HMG, Green Book supplementary guidance: valuation of energy use and greenhouse gas emissions for appraisal, � HYPERLINK "https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal" �https://www.gov.uk/government/publications/valuation-of-energy-use-and-greenhouse-gas-emissions-for-appraisal� 


� The CCC will provide scenarios of coarse geographical demand for CO2 storage and hydrogen infrastructure from the rest of the economy (buildings heat, power generation, ammonia for shipping, hydrogen for HGVs, GGR etc)


� Some may take longer to implement than others


� It may be necessary to make some geographical assumptions about how


� � HYPERLINK "https://www.theccc.org.uk/wp-content/uploads/2013/02/Quality-Assurance-interim-guidance.pdf" �https://www.theccc.org.uk/wp-content/uploads/2013/02/Quality-Assurance-interim-guidance.pdf�





[image: image6.png]Committee on
( Climate Change



151 Buckingham Palace Road, London SW1W 9SZ   |  www.theccc.org.uk  |   [image: image2.jpg]   @theCCCuk
 151 Buckingham Palace Road, London SW1W 9SZ   |  www.theccc.org.uk  |   [image: image1.jpg]   @theCCCuk

