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1 Executive summary 

The UK government recently enshrined in law a UK-wide ónet-zeroô emissions target for 2050.  Achieving this 

target will require rapid deployment of decarbonisation technologies like low-carbon hydrogen and carbon 

capture and storage (CCS) in all sectors, including industry. As the UK governmentôs Industrial Clusters 

Mission indicates, clusters have a key role to play in triggering the development of large-scale decarbonisation 

infrastructure, including that for producing and transporting hydrogen and CCS.  

The Industrial Strategy Challenge Fund (ISCF) by Innovate UK is one of the schemes launched by the UK 

government to accelerate deep decarbonisation of industrial clusters and establish ñthe worldôs first net-zero 

carbon industrial cluster by 2040 and at least one low-carbon cluster by 2030ò, and the óHumber Industrial 

Decarbonisation Roadmapô (HIDR) by Humber Local Enterprise Partnership (LEP) and CATCH was one of 

the projects awarded support under this scheme. This study is one of five work packages within the HIDR 

phase 1 project and focuses on the following: 

¶ Collection and presentation of relevant data about the Humber industrial cluster, including data on 

emissions, fuel use, ongoing decarbonisation projects, and other information which may influence the 

HIDR. 

¶ Development of three óbusiness-as-usualô scenarios that assess how emissions from the cluster may 

evolve until 2040 if no deep decarbonisation measure is implemented, an eventuality that is thought to be 

representative of what may happen unless new policies or economic incentives are put forward to stimulate 

deeper emission cuts. These scenarios also represent baselines for the development of the HIDR.  

The geographical focus of this study is on the region around the Humber estuary defined by the four local 

authorities of the Humber: City of Hull, East Riding, North Lincolnshire, and North East Lincolnshire. This is a 

region of great strategic significance to the UK industrial and power sectors, since it represents the largest 

industrial hub in the UK ï a hub contributing 15% of the jobs and 23% of the GVA of the local economy 

ï and also its powerhouse, hosting over 20% of the UKôs electricity generation, refineries that process a 

third of the UKôs fuel, and numerous gas terminals and gas storage facilities.  

The Humber today 

Emissions from the Humber industries were estimated to be 14.8 MtCO2 in 2017, including: 

¶ 10.6 MtCO2 emitted by 30 large industrial sites, with most of the emissions arising from the refining and 

iron and steel sectors. 

¶ 1.3 MtCO2 emitted by a multitude of smaller sites. 

¶ 3.0 MtCO2 emitted by combined heat and power (CHP) plants to generate steam used by the Humber 

industries. 

A further 5.0 MtCO2 was emitted from 13 power generators located within the Humber geography, which brings 

overall emissions from power generators and industries in the Humber to just under 20 MtCO2. While this study 

specifically focuses on the Humber geography, synergies in the decarbonisation pathways of sites in and 

around the Humber may exist, as indicated by the partnerships established to deliver some of the 

decarbonisation projects reviewed below. Emissions from sites in the neighbouring regions were estimated to 

be just over 4 MtCO2 for industry and 14 MtCO2 for power generation (including the Drax Power Station). 
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Figure 1: Emissions from the Humber industries and power generators 

Two main sources of industrial emission can be defined:  

¶ Fossil fuel combustion to supply energy (often heat) required by the industrial processes, leading to what 

is known as ócombustion emissionsô. It was estimated that the Humber industries burn just under 50 

TWh of fossil fuels every year, which is the source of 93% of all industrial emissions.  

¶ Industrial processes that include chemical processes which emit CO2, thus leading to óprocess 

emissionsô. It was estimated that the remaining 7% of all industrial emissions arise from processes 

within the cement and lime, iron and steel, and refining sub-sectors. 

 

Figure 2: Breakdown of industrial emissions by source 

Through more detailed analysis it was also estimated that 56% of the combustion emissions relate to 

internal fuels, which are unavoidable by-products within some of the steel manufacturing and refining 

processes. The remaining 44% instead originates from purchased fuels, most of which is natural gas. For the 

purposes of the HIDR, the distinction between internal and purchased fuels is critical since emissions 

from internal fuels can only be abated with CCS, by changing industrial processes, or by changing 
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products, which are the only options to abate process emissions as well. Instead, purchased fuels can 

also be replaced with low-carbon alternatives, i.e. via fuel switching. 

Emissions could reduce by 2-18% under óbusiness -as-usualô scenarios  

Three óbusiness-as-usualô scenarios were evaluated in which no deployment of deep decarbonisation 

technologies occurs: a ólow emissionsô, a óhigh emissionsô, and a ócentralô scenario. Based on different sector-

specific growth assumptions by UK Department for Business, Energy, and Industrial Strategy (BEIS), the 

scenarios are also characterised by different assumptions around the potential opening of new sites and 

closure of existing sited, as well as by different assumptions around the COVID-19 downturn. 

Emission reductions of 2-18% between 2017 and 2040 are estimated to occur under the different 

óbusiness-as-usualô scenarios. As illustrated below, the iron and steel and refining sectors are expected 

to be the biggest contributors to overall emissions reductions in most scenarios, which is primarily due 

to their large relative size compared to other sectors. Differences in growth rates across sectors and between 

different scenarios have a more limited impact on the overall reduction in emissions. Nonetheless, it is noted 

that the results are sensitive to the assumptions made around the economic impact of COVID-19. Announced 

planned openings (e.g. the Altalto waste-to-jet-fuel plant) and closures (e.g. the Cemex cement plan) are also 

seen to moderately contribute to changes in emissions scenarios other than the ócentralô one. Instead, the 

other sub-sectors give a marginal contribution to the overall change in emissions between 2017 and 2040. 

These findings indicate a clear sectoral focus for the HIDR. 

  

Figure 3: Overall and sector-specific emissions reductions in business-as-usual scenarios 

Multiple decarbonisation projects are underway   

While the business-as-usualô scenarios presented above assume that no deep decarbonisation occurs, it is 

noted that several decarbonisation projects have been announced in recent years which aim to deliver 

substantial emissions abatement for some of the Humberôs largest industries. Reviewed projects include 

the two ISCF-supported deployment projects known as óHumber Industrial Decarbonisation Deployment 

Projectô (Humber-DP) and óGreen Hydrogen for the Humberô, as well as the related projects óGigastackô, 

óHumber Zeroô, and óZero Carbon Humberô. These projects investigate multiple ways to deeply decarbonise 

industry, including: 


