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Teesside Pathfinder lights the touchpaper for Non-Pipeline Transport of 
CO2 

The Government has recently announced the ‘Pathfinder’ process to allocate carbon 
dioxide (CO2) transport and storage (T&S) capacity in the East Coast Cluster (ECC) carbon 
capture and storage (CCS) network. It represents a watershed moment for non-pipeline 
transport (NPT) of CO2.  

Large point sources of CO2 emissions, located near CCS clusters – and therefore 
accessible via pipeline - represent less than 50% of the UK’s total CO2 emissions and so 
increasingly, NPT of CO2 represents a critical approach to decarbonise industrial 
processes and deliver greenhouse gas reductions.  

Progressive Energy has developed an NPT solution, which can be used by small and 
medium scale (i.e. 10,000 to 400,000 tpa) UK emitters of CO2 to decarbonise 
operations. This results in reduced carbon costs along with indirect benefits in respect 
of increased sales and brand value for these emitters.  

What is Non-Pipeline Transport? 

Progressive is focussed on NPT by road or rail. Road transport of CO2 is already normal 
practice with about 400-500ktpa of CO2 moved by road in the UK each year, largely for 
use in the food industry, as has been well documented by recent potential shortages 
brought about by global geopolitics. Movement by rail is also well understood with 
industrial gases already moved by freight across the world. 

The preference for the use of pipelines over NPT methods has often been driven by cost 
and perceived greater levels of CO2 emissions from vehicular transportation. However, 
the growing decarbonisation of transport via electrification (or low carbon biomethane) 
alongside a desire to connect smaller emission sources means that NPT options are 
becoming a viable alternative to pipelines.  

NPT also requires regasification of CO2 (following liquid transport) prior to entry into a 
gas phase pipeline for offshore storage. Regasification might also involve an onshore 
pipeline element; for example, whereby several sources of CO2 emissions are 
‘aggregated’ (and regasified) at a central hub for onward transport. This can materially 
reduce costs, as is explored below. 
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Greenhouse Gas Removals are essential to meeting Net Zero 

Capture and sequestration of ‘biogenic’ CO2 represents what is known as ‘negative’ 
emissions, because the carbon found in biomass (i.e. materials derived from animal or 
plant matter) has been captured from the atmosphere relatively recently. Consequently, 
the sequestrated CO2 represents a greenhouse gas removal (GGR). 

Historically it was argued that GGRs should be an option of last resort, only to be 
implemented when there is no other possibility of reaching Net Zero. However, the 
situation has become more nuanced and increasingly GGRs are seen as a more 
economic approach to Net Zero than some competing technologies. This is particularly 
true for the aviation industry where the recent UK Independent Review of GGRs 
recommended that Government should: 

“…rename the SAF Mandate to become a Net Zero Aviation Mandate, with a 
trajectory that means that by 2045 all flights taking off from the UK are made 
climate-neutral. The amended Mandate should drive procurement of both SAF 
and permanent GGRs, with competition between these solutions.” 

This recommendation highlights that, in many cases, GGRs represent a much lower 
cost solution than decarbonisation of the aviation sector using low carbon fuels (for 
example, e-SAF).  

What sources of biogenic CO2 are best suited to NPT? 

CO2 in flue gas is effectively a waste stream and whilst some industrial processes are 
likely to electrify or switch to low carbon fuels (for example, hydrogen) for others, CCS 
represents the only viable decarbonisation route. That is certainly true for biogenic CO2 
produced from Anaerobic Digestion (AD), solid biomass combustion for energy 
generation and Energy from Waste (EfW).  

Most AD or ‘biogas’ plants are located outside of CCS clusters, often close to source of 
food or agricultural wastes. AD is an established process in the UK and is an effective 
method of managing bio-waste in the water, food and agricultural sectors. The process 
produces biomethane and CO2, with further capture of CO2 possible post combustion 
of the biomethane (for energy generation).  

Many solid biomass power generation projects are again located in dispersed locations, 
and so emissions can only be sequestrated via NPT.  This is also often the case for 
energy from waste (EfW) facilities. UK EfW capacity has increased significantly over the 
last decade with around 16.8M tonnes of waste incinerated in 2024, which equates to 
around 17M tonnes of CO2, with around 50% of this being biogenic.  
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What is the levelised cost of NPT? 

As presented in Figure 1, the levelised cost of NPT is dominated by the cost of CO2 
capture. Such costs are very emitter technology specific, however, with AD potentially 
delivering the lowest costs. Progressive’s analysis in Figure 1 also shows that for both 
road and rail CO2 aggregation projects the cost of transport makes only a small 
contribution to the overall project cost. An aggregation hub can also be delivered at 
relatively modest cost provided that a material scale can be reached with associated 
costs socialised across multiple users.  

A typical biomethane site produces 1-2tCO2/hour (tph). As shown in Figure 1, the full 
chain CCS cost for a single site is up to £500/tCO2. Progressive’s analysis shows that 
aggregation of CO2 from multiple biomethane sites into a common terminal can 
significantly reduce these costs. For example, under an aggregation scenario of 10 
emitters (of 2tph each), full chain deployment would be possible at a cost of around 
£300/tCO2. 

Figure 1: NPT Cost Scenarios 
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Voluntary Carbon Market is a key enabler for NPT 

At £300/tCO2 this might still be a relatively expensive approach to CO2 abatement 
compared with some alternatives. However, the NPT of biogenic CO2 lends itself 
support via the voluntary carbon market (VCM) market, which can offset a large portion 
of these costs. Under the VCM, large companies, for example, Microsoft, buy CO2 
credits at prices well above the reference price set by Emissions Trading Schemes (ETS) 
in both the UK and Europe; and global GGR sales now exceed $10Bn.  

In many cases, verified CO2 (reduction) credits are trading at >£200/t which means that 
biogenic NPT projects can access a material revenue stream which is not available to 
fossil gas CCS projects. Revenues from the VCM therefore significantly reduce the level 
of support required for NPT under the CCS business model and even offer the future 
prospect of projects being able to operate on a ‘merchant’ basis if the VCM price rises to 
a sufficiently high level. Furthermore, the UK Government’s move to incorporate GGRs 
into the UK ETS is likely to strengthen the business case for NPT of biogenic CO2. 
Incorporating GGRs into the SAF Mandate would further increase their value. 

Progressive’s market-ready NPT Solution 

Progressive originated both the HyNet project, for which ENI’s CO2 network is now under 
construction, and the Peak Cluster project, which recently raised more than £60M of 
development expenditure, around half of which came from the National Wealth Fund. 
We also have nearly 30 years’ experience of wider CCS project development, including 
the origination of Teesside Low Carbon, the precursor to the ECC, to which the current 
Pathfinder process relates. 

Our experience provides unparalleled understanding of UK CCS networks, business 
models and the regulatory environment, which means we are uniquely positioned to 
enable successful delivery of NPT solutions across the UK.  

We have identified a suite of suitable CO2 aggregation sites and established 
partnerships along the chain of CO2 capture and transport, which enable us to bring 
forward infrastructure to serve emitters of biogenic CO2 from the AD, biomass energy 
generation and EfW sectors. 

At present, this is focused on the Teesside Selection Process and so interested parties 
should get in touch to explore the opportunity ahead of the deadline for PQQ 
submissions on 12th May.  
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