
 
 

 
 
 
 

 
 
 

 
 
 
 
 

Meeting the Marches’ Vision of 50% power from local 
renewables by 2030 
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This report has been commissioned by Shropshire and Telford Community Energy (STCE) and 

prepared by Marches Energy Agency (MEA). 

 

STCE (www.stcenergy.org.uk) is working towards community ownership of the Twemlows solar farm, Prees 

Heath, near Whitchurch.  It has been able to access funding from Power to Change 

(www.powertochange.org.uk), one of the several partners (www.corepartners.org.uk) at a national level 

transforming solar farms into community ownership.  STCE is grateful to Power to Change for its generosity. 

 

MEA (www.mea.org.uk) is an independent charity in its 25th year of supporting communities in the Marches and 

wider Midlands. Its team delivers practical solutions to reduce fuel poverty and cold homes, promote energy 

reduction and encourage the uptake of renewable energy.  

  



ii 
 

Report Origins 

The origins of this report stem from work by Robert Saunders in 2019 when he first drafted an Excel document 

to represent how renewable power might be generated in the Marches, sufficient to deliver half the power 

demand as envisioned in the Marches Local Enterprise Partnership's Energy Strategy, launched in July 2019.  The 

Strategy reported that in 2015 there was some 414 GWh of local renewable electricity generation meeting 12.5% 

of Marches power demand.   

He developed a mix of renewables including anaerobic digestion (AD), solar farms, roof-top solar PV (domestic 

and commercial), and wind turbines of various capacities.  The intention being to gain an understanding of the 

scale of renewables required to meet the LEP's Vision and considering the role that wind power could play, 

although effectively prohibited by national and local planning policy.  The approach was shared with various 

renewables experts and further refined. 

STCE, with PtC grant funding, commissioned MEA to formalise and examine the scenarios such that this report 

lays out a range of scenarios of demand in 2030 and the contribution that renewables can make towards these. 
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Contributing locally to meeting the climate challenge 

The seriousness of the climate challenge is indisputable, with COP26 (https://ukcop26.org/) being held in the 

UK, November 2021, and the 'climate emergency' declarations of the three councils (Herefordshire, Shropshire 

and Telford & Wrekin).  All, together with the wider public sector, businesses and wider community, are 

committed to work towards carbon neutrality, so this report helpfully addresses how developing the immense 

renewable resources of the Marches can both achieve the LEP Vision and potentially deliver 100% (and more) 

of our power needs.  The power-hungry West Midlands sits beside the Marches.  

It is intended to promote this report to a wide audience including: 

 Marches Energy Strategy Steering Group and the Marches LEP board  

 Shropshire, Herefordshire and Telford & Wrekin Business Boards, the Shropshire and Herefordshire & 

Worcestershire Chambers of Commerce  

 Cabinet members and councillors of the three councils  

 MPs across the Marches and the political parties represented in the three councils 

 the associations of town and parish councils 

 Shropshire Climate Action Partnership, South Shropshire Climate Action, Telford & Wrekin Borough 

Climate Change Partnership and the Herefordshire Climate and Nature Partnership  

 other relevant organisations, the wider media and general public   

Key questions are asked in Section 1.3, Challenges and Broader Considerations, with reference to the critical 

questions detailed in Section 8. Conclusions. 

Note:  The content of this report is intended to stimulate wider discussion and debate so may be freely quoted, 

but clearly acknowledging the source.  The Excel document can be used to run variations on the quantities and 

mix of renewables to deliver a variety of outcomes but we again request that any output from such workings 

acknowledge the source. 

 

Any further enquiries regarding this report and accompanying Excel document should be addressed to 

info@stcenergy.org.uk  or advice@mea.org.uk.    
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1. Executive Summary 

1.1 Introduction 

The Marches Local Enterprise Partnership (LEP) Energy Strategy’s 2030 Vision1 includes an aspiration for 

“renewable electricity meeting 50% of local demand” and for this to come from local generation.  In 2019 

renewable electricity generation in the Marches was sufficient to meet 16% of local demand (Section 4.1).  This 

report explores how the Marches LEP aspiration of 50% might be achieved and looks further to how 100% of 

electricity demand might be met by renewables by 2030.   

1.2 Brief commentary on the Scenarios  

Seven Generation Scenarios across several Demand profiles (including no change to current demand and 

doubling of current demand, shown in Table 1.1 below), explore the Marches LEP’s ambition modelled to 2030.    

Table 1.1 Generation to meet no change in demand, and doubling of demand 

 
Demand Scenario 1 - Marches LEP no 

change 
Demand Scenario 4 - Double current 

demand 

Generation 
Scenario 

Meets 50% 
demand? 

Shortfall/surplus 
(GWh) 

Meets 100% 
demand? 

Shortfall/surplus 
(GWh) 

Meets 50% 
demand? 

Shortfall/surplus 
(GWh) 

Meets 100% 
demand? 

Shortfall/surplus 
(GWh) 

1. Business as usual     

2. WPD Leading the 
Way 

    

3. One Tenth of 
Marches LEP 

    

4. Major PV 
Increase 

    

5. Wind power     

6. Mixed 
renewables (1) 

    

7. Mixed 
renewables (2) 

    

  ‘Business as Usual’ assumes significant on-going activity, based on past investment. It optimistically 

assumes construction of the 400 kW Shrewsbury hydro scheme and a further 33,000 homes with solar 

photovoltaic (PV) panels, but it falls short of meeting any of the targets.  

 The WPD 'Leading the Way' Scenario, modelled using WPD’s Distribution Future Energy Scenarios Map68 

data delivers less generation than the ‘Business as Usual’ Scenario. Predicted generation in 2050 is much 

greater, such that if accelerated to 2030, it could achieve at least the 50% of no change in demand. 
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 The ‘One tenth LEP’ Scenario assumes 10% of the potential generation capacity for the Marches is 

developed. It includes a broad suite of renewables including anaerobic digestion, PV, wind and hydro.  

Based on decade-old data, it could deliver the LEP vision and 100% of demand even if that grew by 26%.        

 The ‘Major PV increase’ Scenario sees 50 large solar farms (40 MW each), 625 small scale commercial roof 

PV (200 kWp) systems, 12 large commercial roof PV (3.811 MWp Lyreco type) systems and 75,000 homes 

with solar PV by 2030.  This delivers the lowest ambition target (50% of demand) up to a 60% increase in 

demand, but not meeting 100% of demand.  PV, as a single technology, has merit but is questionable to 

achieve such ambitions.  

 The ‘Wind Power’ Scenario envisages 550 large (4.2 MW), 750 medium (500 kW) and 700 small (50 kW) 

wind turbines, but with no major increase in PV investment.  It could achieve 100% of demand even if that 

doubled by 2030.    

 The first ‘Mixed Renewables (1)’ Scenario achieves 50% of a doubled demand from a variety of 

renewables, with a significantly smaller wind contribution than the ‘Wind Power’ Scenario.  It also delivers 

100% of no change in demand. The ‘Mixed Renewables (2)’ Scenario delivers 100% of a doubled demand 

with 120 solar farms (40 MW each) and a more generous wind contribution.  

A consequence of national planning policy is that wind power is effectively excluded from our choices of 

renewables.  Yet the scenarios outlined in this report highlight the very strong case for a change in national and 

local planning policy and more informed attitudes and acceptance of onshore wind power. 

1.3 Challenges and Broader Considerations  

The Marches LEP's ambition sits within a wider UK policy landscape.  There are a few important considerations 

here, which are touched on below, but are beyond the scope of this project.    

Investing in renewables has the potential to: create significant new skilled local employment; lower running 

costs for those directly using the electricity; and engage communities in responding to our climate emergency.  

The Midlands Engine2 - a coalition of local government, universities, Local Enterprise Partnerships and businesses 

- recognises the need to reskill our workforce to fulfil the net zero economy. Pursuing such major renewable 

investment would help bring forward new employment, possibly between 500-1,000 skilled local jobs over the 

next decade.   

The opportunities for Marches LEP leadership are significant.  In addition to local job creation there is scope for 

wider business and community engagement on the issues that these Scenarios inevitably raise. Done well this 

connects with other areas of change urgently needed around land use, community ownership, energy efficiency, 

transport, skills and resilience. Many of which have scope for further, significant job creation.   

Future electricity demand is uncertain but is likely to increase considerably due to the electrification of heat 

(heat pumps) and travel (EV charging, Wolverhampton-Shrewsbury railway line). In tandem with that, striving 
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for greater energy efficiency should deliver energy savings and ideally help to dampen electricity demand. Both 

have the potential to bring new opportunities to the Marches.   

Current Marches’ electricity use is around 3,302 GWh a year; if demand doubles that becomes 6,604 GWh per 

year.  If Government realises its ambition for 40 GW of offshore wind by 2030, that might provide a third of the 

Marches’ electricity needs (1,000 GWh a year by 2030), if there is no change in demand, or a sixth, if demand 

doubles.  This would augment the Scenarios 'Business as Usual' and 'Leading the Way' to nominally meet the 

50% of unchanged demand by 2030 but would see no new investment in the Marches LEP area, nor engagement 

at community level about the trade-offs needed to address our climate emergency.  Bearing in mind offshore 

generation does not add to our local generation it doesn’t actually contribute to the Marches LEP 2030 

aspiration. 

Progress with offshore wind power is a matter of urgency but can face technical, offshore marine and planning, 

licensing, subsidy auction and other challenges such as the quashing of permission for the Norfolk Vanguard 

Offshore Wind Farm15. 

There are real grid constraint challenges that need significant and sustained engagement with Western Power 

Distribution/ Scottish Power Energy Networks, as the local electricity Network Operators, to allow these 

Scenarios to grow. Grid constraints can be of two kinds:   

 limitations in access from the National Grid, limiting the electricity that can be made available in the 

region from national generation; and  

 the inability to connect and distribute local generation to local users without hitting limits of local-level 

equipment.  

The Scenarios modelled outline that it is possible to achieve the Marches LEP’s vision of meeting 50% of 

electricity demand from local renewables by 2030 irrespective of national generation and assuming viable grid 

connections. It does however require thought, planning and sustained engagement, investment, skills training 

and job creation with a wide range of stakeholders from Local Authorities to central Government, the Network 

Operators and local communities.   

Leaving progress to be made with no stimulation is essentially ‘business as usual’ and hoping that somehow 

someone else will make incredible progress and deliver carbon neutrality for the Marches is simply unrealistic.   

Is this something the Marches LEP is willing to engage with to help ensure opportunities flow to the Marches, in 

helping the area play its part in responding adequately to our Net Zero Carbon and climate emergency ambition?   

 Several critical questions are asked in Section 8 Conclusions. 

  



  
6 

 

2. Introduction 
The 2030 Vision within the Marches Local Enterprise Partnership (LEP) Energy Strategy, launched in July 2019, 

includes an aspiration for renewable electricity meeting 50% of local demand by 2030.  This was confirmed at 

the Energy Strategy launch as being locally sourced renewables and not derived from national production. 

This report looks at how the Marches LEP aspiration might be realised, or not, and considers how 100% of the 

Marches’ electricity demand might be provided by renewable sources by 2030.  This latter ambition reflects the 

three local councils (Herefordshire, Shropshire and Telford & Wrekin) declaring climate emergencies, and 

working towards carbon neutrality by 2030. Herefordshire Council declared a climate emergency in March 2019, 

followed by Shropshire Council in May 2019 and Telford & Wrekin Council in July 2019.  Subsequently 2020 saw 

the establishment of a widely supported initiative to pursue carbon neutrality across Shropshire and Telford & 

Wrekin in the Shropshire Climate Action Partnership (SCAP)3 (producing the Zero Carbon Shropshire Plan) and 

South Shropshire Climate Action (which has developed ‘Next Steps’, a Climate Action Plan for the Ludlow 

constituency to reach Net-Zero by 20304).  There is also the Telford & Wrekin Borough Climate Change 

Partnership (T&WBCCP)5 and in Herefordshire - the Herefordshire Climate and Nature Board and Partnership 

(HCNBP)6 which produced ‘The Future of Energy in Herefordshire 2021’.  Common to the Partnerships is the 

involvement of the local councils, town and parish councils, businesses, the public sector, utilities, voluntary 

organisations and the wider community.  

Nationally, the future of Local Enterprise Partnerships is under review, so the role and responsibilities of the 

Marches LEP is uncertain.  The Cities and Local Growth Unit is supporting Paul Scully, MP (Parliamentary Under-

Secretary, Department for Business, Energy and Industrial Strategy), in seeking views from stakeholders which 

will form a report that will be considered by Ministers7. The report is expected to contain two sections, the first 

will focus upon: 

 "the most effective size and number of [LEP] institutions…with potentially more strategic institutions over wider 

geographies" while "taking account of the importance of functional economic areas"; how to "better align 

business support services with skills, innovation, net zero, trade and export support"; the future "purpose of 

evolved LEPs and how [they can] effectively support and represent local businesses"; "which government 

department should sponsor and support evolved LEPs"; and "how best to harness LEPs’ strategic influence across 

[the above] themes and what influence they might have over future investment decisions". 

Regardless of the outcome the constituent business community and local authorities will continue to work 

toward carbon neutrality and the substantial increase in local renewable electricity generation, given their public 

commitments to address the climate challenge.   

 A little research suggests that the LEPs’ commitments to achieving ‘net zero’ will continue. One suggestion is 

that the LEPs will focus more on supporting local authorities and businesses, and the skills agenda.  This would 

logically embrace the ambition to build back better and greener, which requires skilling up for retrofitting homes 

for improved energy efficiency, installation of low carbon heating and increased renewable energy deployment. 
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2.1 Renewable electricity potential 

The scale of renewable energy potential in the Marches is detailed in documents such as the Herefordshire 

Renewable Energy Study, 20108 and the Renewable energy capacity study for the West Midlands, 20119.   These 

indicate a potential capacity for commercial wind power in Shropshire of 8,908 MW and a further 358 MW for 

small scale wind.  For Telford & Wrekin the respective figures are 799 MW and 52 MW.  The Herefordshire study 

suggests total potential electricity generation from large scale wind alone of 1,180,756 MWh/yr, i.e. some 1,180 

GWh, which would be the equivalent in itself of around one-third of all Marches’ current electricity demand. A 

further report commissioned by SCAP is emerging which may provide an updated position on the renewable 

energy generation opportunities in the Marches10.  

The LEP Energy Strategy reported that in 2015 local renewables met some 12.5% of electricity demand, Section 

4.1 of this report places generation by local renewables in 2019 at around 16% of demand.  To meet the 

aspiration of 50% by 2030 and the commitment of the three local authorities of the Marches to achieving carbon 

neutrality by 2030 there is still much progress to be made.  An important consideration is whether it is possible 

for all of this renewable electricity to be generated in the Marches or whether there will be a shortfall that needs 

to be imported from national resources.  

2.1.1 Importing Renewable Electricity 

The minimal approach is to assume that national electricity generation rapidly shifts to renewables and we can 

simply import the required renewable electricity into the Marches.  

The plans set out by the Prime Minister to Build Back Greener11 include: 

 “Confirming offshore wind will produce more than enough electricity to power every home in the country by 

2030, based on current electricity usage, boosting the government’s previous 30 GW target to 40 GW.” 

This is worthy of closer examination to see what implications this might have for the consumption of renewable 

electricity in the Marches. If 40 GW of offshore wind is realised by 2030 this could generate:  

40 GW x 8,760 (number of hours in a year) x 0.404* = 141,561.6 GWh 

*Using an offshore wind load factor of 40.4%64,65  

This adds around an extra 106,171 GWh of offshore wind generation between now and 2030, if it goes ahead 

and the load factor remains consistent.    

Total national electricity production in 2019 was 323,700 GWh12,13. The Marches’ electricity demand baseline 

used in this report is 3,302 GWh, as detailed in Section 3.1. The Marches’ share of national electricity production 

is therefore approximately 1%. A 1% share of the additional 106,171 GWh from offshore is approximately 1,062 

GWh, which added to the Marches’ 2019 electricity demand of 3,276 GWh gives 4,364 GWh – an increase of 

some 33.2%.  

This suggests in simplistic terms that if Marches’ electricity demand increased by 33.2% by 2030 all of that could 

come from offshore wind. That is based on various assumptions such as no national electricity generation 
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capacity being lost in the meantime, or it being made up by new (ideally renewable) capacity.  However recent 

events add uncertainty to this.  The Dungeness B nuclear power station’s technical problems have forced it to 

close seven years early, removing completely from national generating capacity its net 1,090 MWe rating14.  A 

recent High Court decision quashed the Secretary of State’s granting of consent for the onshore grid connection 

for Vattenfall’s 1.8 GW Norfolk Vanguard offshore wind farm15. Consent was granted for the project in July 2020, 

but the application must now be re-determined, with considerable consequential delay. There is a pause in the 

delivery of some offshore projects, whilst the Offshore Transmission Network Review16 takes place, brought 

about to try and balance the pressure of connection infrastructure with the environmental sensitivities of the 

remote coastal locations where that infrastructure is proposed. 

The above leaves us with the existing Marches’ gap between local renewable electricity generation and local 

electricity demand, which is anticipated to increase as discussed further in the Section 3.2. Additionally, the 

Marches’ 2030 target may be missed given the national government commitment to climate neutrality by 2050, 

not 2030.   

2.1.2 Local Generation 

A maximal approach is to encourage investment within the Marches to substantially increase local renewable 

electricity generation, as well as providing a boost to the local economy.  This latter option aligns with the 

aspiration of the Marches LEP Energy Strategy for “renewable electricity meeting 50% of local demand” and for 

this to come from local generation. 

Pursuing local electricity generation to at least achieve the LEP aspiration of 50% of electricity demand seems 

the most appropriate action, given the tremendous potential to generate renewable electricity in the Marches.  

The greater target, however, of achieving carbon neutrality across the three council areas by 2030 will require 

renewable electricity to be imported into the Marches unless there is a significant step up in local renewable 

electricity generation. 

SCAP aspires to a greater target still; for Shropshire (including Telford & Wrekin) to have 100% renewable 

electricity by 2030 and for it to utilise its considerable renewable resources to ‘export’ electricity outside the 

Marches, enhancing its economic development. There is a logic to this as the West Midlands is energy hungry 

but relatively resource poor whilst the Marches' geographical position would seem ideal for helping meet this 

need in a renewable manner. 

A common ambition of SCAP, SSCA, T&WBCCP and HCNBP is to establish greater local renewable energy 

production from a range of sources and to develop renewable electricity generation.  SCAP is anticipating a 

significant increase in electricity demand due to a shift to electric vehicles and from gas to electric heating (e.g. 

air and ground source heating).  There is reference to producing green hydrogen from renewable electricity 

which could potentially be used as fuel for rail and heavy goods transport, but as discussed in Section 2.3.5 such 

usage is not necessarily going to aid 2030 targets.   

It is relevant to note the Climate Change Committee38 reports that: 
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“..Balanced Net Zero Pathway very largely decarbonises electricity generation by 2030, and decarbonises it 

completely by 2035, with action thereafter focused on meeting rising demand with low-carbon generation. 

The key features of the scenario are an increasing demand for electricity, decreasing carbon intensity of 

generation, and a more flexible system: 

• Increasing demand for electricity. This reflects increasing electrification of the economy (e.g. use of 

electric vehicles in transport). There is a doubling of demand, from around 300 TWh today to 360 TWh in 2030, 

460 TWh in 2035, and 610 TWh in 2050... That excludes the production of hydrogen using surplus generation, 

which accounts for an additional 30 TWh of electricity generation in 2035 and 120 TWh in 2050. 

• Decreasing carbon intensity of electricity generation. Carbon intensity of generation falls from 220 

gCO2/kWh in 2019 to around 50 gCO2/kWh in 2030, 10 gCO2/kWh in 2035, and 2 gCO2/kWh in 2050...” 38  

This suggests a possible 7% rise in national electricity demand by 2030 and a doubling by 2050.  Clearly the 

sooner renewable generation is increased in the Marches the better as regards reduced carbon emissions, but 

also working towards local carbon neutrality (ambitions of all three councils) and contributing to cleaner national 

generation.  What the actual Marches’ electricity demand will be in 2030 remains to be seen; a range of Demand 

Scenarios is therefore investigated in this report against different amounts of local renewable electricity 

generation to explore the options from ‘Business as Usual’ to generating electricity to meet 100% of local 

demand, to exploiting our plentiful renewable resources and having the opportunity to export renewable 

electricity to the West Midlands.    

2.2 Local economy 

The Marches LEP Energy Strategy vision also contains an aspiration to create 1,000 new jobs in the Low Carbon 

and Renewable Energy Sector. Whilst this report’s focus is not on socio-economic effects, the increase in local 

renewable electricity generation projects will require a labour force for the planning, development, construction 

and operation of such sites. Much of this could be obtained locally, with careful procurement and adequate 

training.  

Taking wind farms as an example, development at a scale requiring Environmental Impact Assessment (EIA) 

requires the following prior to a planning application being submitted:  

 Technical feasibility studies, such as wind monitoring, groundwork investigations, access surveys (for 

transporting components to site), grid connection surveys.  

 Environmental impact studies including, but not limited to: ecology, archaeology, landscape, aviation, 

noise receptors, hydrology and geology, and the local economy.  

 Public information, events and engagement.  

 Land owners – to which fees are paid for the right to access and carry out studies even at the 

development stage. 
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Such development work involves input from environmental consultants, renewable energy developers, 

solicitors, land agents, engineers, PR firms and can involve large project teams with employees from multiple 

businesses with varied skillsets. This can be of the order of several hundreds of thousands of pounds and is only 

spent where there is a strong likelihood of planning permission being granted.  

Once permission is granted, there is continued planning and development input to agree conditions, construct 

the wind farm and associated access infrastructure, plus the continued maintenance and operation for the 

lifetime of the wind farm, usually around 25 years. There are individuals and companies in the Marches that can 

carry out such work and channel investment into this region. Current planning policy clearly precludes any such 

applications for wind power in the Marches; other renewable technologies also require planning, development, 

construction and operational input but often at a smaller scale. 

2.2.1 Community benefit funds and ownership 

Renewable electricity generation projects have often provided local community benefit funds. According to 

Good Practice guidance documents from the UK and Scottish Governments, such benefits are “voluntary 

arrangements offered by renewable energy businesses to communities located near developments, and are not 

a material consideration in a planning application.” 17  

Examples of financial benefits include community benefit funds (payments linked to the development size, paid 

to the local community); benefits-in-kind (services provided by the developer such as one-off funds, energy 

discounts); and community investment, where the community has a financial stake18. Socially responsible 

developers ought to seriously consider making such funds available as part of their offer in proposing significant 

renewable energy schemes. 

Onshore wind has typically provided community benefit funds; such funds were once reliable due to the subsidy 

support for wind farm development, initially through ROCs (Renewable Obligation Certificates) then via 

Contracts for Difference (CfDs). However, in 2015 onshore wind was excluded from further CfD rounds. Solar 

power subsidies took a hit when the Feed in Tariff ended in 2019 and they were not eligible for CfDs; potentially 

making community benefit funds from successful projects after that date less certain. Fortunately, the UK 

Government announced last year that onshore wind would again be eligible to compete in the 2021 CfD round. 

Solar farms were also added to the list of technologies eligible to bid for CfDs and it is understood that there is 

an aim to double the capacity of renewable energy that CfDs will support19.   

A neighbouring onshore wind power example is the proposed 22 turbine Garn Fach wind farm near Newtown in 

Powys which could, depending on the final capacity of the wind farm, result in funds of £500,000 per year being 

made available for the local community20.  

Even without subsidies, community ownership has enabled renewable schemes to benefit the local community 

and economy. Creacombe solar farm in Devon became the UK’s first subsidy free community solar site, with 2.9 

MW of the site being subsidy free. CORE (Community Owned Renewable Energy LLP) worked with Yealm 

Community Energy to bring it into community ownership21; Yealm Community Energy manages it on behalf of 
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the community with profits being used for local environmental and social projects22. The local Marches example 

is Twemlows Solar Farm near Whitchurch which is currently going through the process of being transferred from 

CORE into the ownership of Shropshire and Telford Community Energy (STCE). Twemlows was one of 6 

community-run solar farms that advanced £195,000 in community benefit funds to support communities during 

the Covid-19 pandemic21, with Twemlows providing £20,000 locally23.    

Focussing on locally generated and owned renewable electricity could provide a real and sustainable boost to 

the Marches economy. More generally, new renewables provide additional employment opportunities, help 

address some local problems of electricity supply, attract new businesses wanting enhanced ‘green’ credentials, 

generate additional income for local people and could open up opportunities for possible green hydrogen 

production storage and distribution. 

2.3 Constraints 

There are clearly obstacles to developing renewable electricity generation, including landowner and planning 

permission, practicalities of grid connection and its cost. Grid connection costs can seriously undermine the 

economic viability of schemes, often requiring a much larger scheme to offset the cost, and perhaps most 

importantly dampening the initial interest of a developer wishing to pursue such schemes in the Marches. 

A positive aspect of renewable energy today is the substantial public interest in community ownership of 

schemes, though these are typically in the small to medium scale.  Locally we have the benefit of Sharenergy 

which has some ten years’ experience in bringing forward community owned renewable energy schemes24. A 

legitimate concern would be that where external money comes into the Marches to finance our renewables 

development then much of the financial benefit leaks from our local economy. However as discussed briefly in 

Section 2.2 if businesses in the Marches can be utilised or even take the lead, more of the investment could be 

retained here.  

2.3.1 Anaerobic Digestion (AD) 

AD gas production can be used to generate electricity, for injection to the gas grid or a mixture of both.  Given 

the rural nature of the Marches, there is potentially a great deal of scope for on-farm AD plants to contribute 

towards energy production.  A comment made in our research is that future AD investment may be focused on 

injecting gas into the gas grid which would therefore not be devoted to electricity generation.  We have been 

conservative therefore in anticipating significant additional AD electricity generation capacity but losing all 

additional AD activity to gas injection would sharpen the focus on pursuing solar PV and wind power generation.  

According to the Anaerobic Digestion and Bioresources Association (ADBA), AD delivers the largest contribution 

towards carbon reduction goals in agriculture. ADBA suggests that there are currently 375 on-farm AD plants in 

the UK, and this could reach 3,200 in 204025. The number of AD sites in the Marches, according to the BEIS data 

is 6226, therefore if the increase is proportional across the UK, there could be a further 529 sites in the Marches 

in 2040; assuming a linear increase this could mean an extra 265 sites by 2030. However, there are issues around 

feedstock for AD, and whether land should be used to produce crops for AD versus rewilding or other land use 
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changes that could help to capture carbon. Our estimate of AD plant increases in the scenarios modelled is 

therefore conservative.  

The average capacity of existing operational sites and planned sites awaiting construction (Table A1, Appendix 

1) is just under 1.5 MW. Sites such as Lower Reule, just over the border in Staffordshire, is rated at 1.3 MW, 

Swancote in Shropshire was initially 2.2 MW in 2012 and added a further 1.2 MW in 2016, creating a total of 3.3 

MW55.  

2.3.2 Solar PV 

Domestic Solar PV is limited by the overall number of roofs, their orientation and the enthusiasm of 

homeowners, landlords and investors. WPD’s DFES report for the West Midlands48 suggests there is scope in 

terms of grid capacity for 1 in 4 homes to have rooftop installations. Based on the latest freely available 

information, there are around 138,462 households in Shropshire27; 84,240 households in Herefordshire28 and 

78,130 in Telford and Wrekin29. This totals 300,832 such that if 1 in 4 had solar PV by 2030, it would be around 

75,000 households. This will be used as a theoretical maximum on the Generation Scenarios that follow.  

With commercial Solar PV (factory roof) a theoretical barrier is inadequacy of roof structures but we have been 

advised by a reputable PV installer that:  

“From experience we rarely encounter builds where the roof is weak.  If they can’t take solar then they probably 

have a wider problem.  The main issue for interested parties is grid restraints.” 

A major example is Lyreco in Telford & Wrekin which became operational in 2016. 50,000 of the original roof 

fixings had to be replaced and 10,000m of cut-edge corrosion repaired prior to the installation. At the time this 

3.811 MWp system was the UK’s fourth largest rooftop solar PV system and the second largest on a single 

building30. Ricoh in Telford was recently successful with its application for ground mounted solar panels, now 

assumed in operation. The Design and Access Statement explains that “Ground mounted solar has been 

proposed for the Ricoh site as the existing building roof structures are not capable of supporting the weight of 

roof mounted installation, and as such, this option has been dismissed.”31  

Here the far cheaper option of ground mounting may have played a role as the site is large. It is therefore 

considered unlikely that many large-scale factory roof PV installations of the Lyreco-size are likely to be feasible 

whereas 50-200 kWp systems are more likely to be viable on factories, leisure centres, market halls and other 

similarly sized roofs.  There are several case studies for installations of smaller rooftop systems (around 50 kWp), 

on agricultural buildings and leisure centres and the Marches Renewable Energy Project (MarRE)32 grant scheme 

was available for systems between 4 kWP and 200 kWp. Locally, Sharenergy is working as part of the Big Solar 

Co-op initiative in a ‘new approach to subsidy-free community solar.’33 This is largely focused on delivering solar 

PV on such roofs.     

Solar farms - WPD’s DFES analysis projects that 900 MW of solar PV pipeline projects accepted a connection 

offer within the last 12 months and that grid capacity in the West Midlands could connect an additional 340 MW 

of solar sites in the next five years48. Given the availability of space, this is likely to be in more rural areas such 
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as the Marches. It was suggested to us by a reputable PV installer that key limitations to solar PV development 

are: engagement; finance; and access to the grid.   

 Engagement is developing through the activities of Shropshire Climate Action Partnership, Telford & 

Wrekin Borough Climate Change Partnership, South Shropshire Climate Action and Herefordshire Climate 

and Nature Partnership, in particular through working with local businesses.  

 Finance is always a challenge, but businesses are hopefully increasingly willing to invest despite the typical 

preference for rapid rates of return which renewables do not necessarily offer. Another aspect is 

promotion of the advantages of community ownership to finance solar PV on business roofs.    

 Access to grid - it is understood that grid connection costs are now influencing the viable size of solar 

farms, with larger (30 MW or more) sites more likely to be pursued by developers as the return will enable 

the larger connection cost to be paid.  This is reflected in recent planning applications such as Myttons 

Solar Farm with a possible generating capacity of up to 49.9 megawatts34. Distance to a potential 

connection point is also crucial as connecting over neighbouring land increases costs; the Bubney Solar 

Farm planning documents76 suggest up to 5km is the limit on distance from connection points. 

2.3.3 Onshore wind 

A pertinent point here is the effective national (England) planning prohibition on wind energy development.  

Whilst wind energy is the largest renewable energy resource across the Marches, we are unable to pursue it due 

to the Ministerial Written Statement HCWS42 (18 June 2015) and subsequent NPPFs (most recently National 

Planning Policy Framework, 2021) which singles out wind power from other renewables: 

“Except for applications for the repowering of existing wind turbines, a proposed wind energy development 

involving one or more turbines should not be considered acceptable unless it is in an area identified as suitable 

for wind energy development in the development plan; and, following consultation, it can be demonstrated that 

the planning impacts identified by the affected local community have been fully addressed and the proposal has 

their backing.”35  

Given councils typically do not identify an area(s) suitable for wind energy development, then wind power is 

effectively prohibited. Also note that “the proposal has their [the affected local community] backing” is not 

defined in a practical manner. 

Shropshire Council (February 2019) gave planning permission to the Sandy Lane Farm wind turbine, Prees, near 

Whitchurch, despite the planning officer very clearly reporting to the planning committee that the application 

was completely contrary to local and national planning policy:   

“SAMDev Plan policy MD8 of the adopted Development Plan states that applications for wind energy 

development are to be assessed against national policy guidance. The NPPF states, at footnote 49 to paragraph 

154, that proposals for wind energy development should not be considered acceptable unless they are in an area 

identified as suitable for wind energy development in the Development Plan. As at present the Development Plan 
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does not identify such areas, the proposed development is not considered to be acceptable as it conflicts with 

footnote 49 to paragraph 154 of the NPPF and also with policy MD8 of the SAMDev Plan.”36 

The irony of the planning officer report stating that the application was contrary to both local and national 

planning policy is that, as the Shropshire Star reported: “The plan was given unanimous approval by the 

committee” and Councillor Pauline Dee, member for Wem, said “Just because we don’t yet have the government 

policy in place should not mean this positive application is refused.” 37 

At a national level the Climate Change Committee in its Sixth Carbon Budget – The path to Net Zero (p.235)38 

states: 

“Planning frameworks are another useful lever over infrastructure that needs to be well aligned to objectives for 

emissions reduction in devolved administrations (e.g. through encouraging walking, cycling and use of public 

transport, ensuring readiness for or installation of electric vehicle charging points in new developments, and a 

favourable planning regime for low-cost onshore wind).” 

“…Given the strategic importance of electrification across the whole economy, recent Government 

announcements on allowing onshore wind and solar to compete in auctions and for a target of 40 GW offshore 

wind deployment by 2030 are very welcome.”38 

This recognition of the importance, low cost and opportunity of onshore wind to contribute is accompanied by 

the recognition of the lack of a favourable planning regime for low-cost onshore wind (in England certainly).  As 

indicated elsewhere wind power is the most abundant renewable resource across the Marches, but effectively 

prohibited by local and national planning policies. It would be extremely foolhardy to expect communities or 

developers to bring forward wind planning applications at considerable investment of time, effort and expense, 

on the basis of a single ‘exception to the rule’. There are also other potential challenges such as AONB (Area of 

Outstanding Natural Beauty) status in parts of the Marches. 

The LEP’s Energy Strategy reports that: “The total potential large-scale wind resource in the Marches of 17.5 GW 

is only marginally below the UK’s current installed wind capacity of 18.4 GW.”1 

There are issues with this statement, which are described further within Section 5.3. However, the generation 

potential of wind per acre is much greater than solar PV. Should there be such a change in planning policy then 

potential investment can include (for illustration) smaller wind turbines (c.50 kW), intermediate (c.500 kW) and 

major wind turbines (c.4 MW) to wind farms (e.g. 4 no. turbines - capacity c.16 MW) and beyond.  Such options 

are included in the Generation Scenarios but without any suitable strategic planning guidance (other than 

general prohibition), the number and capacity of sites included in the Scenarios are very generalised. The 

timescales for wind farms are much longer than for solar developments, with often a minimum of two years 

required to take into account ecological and other necessary surveys. With no new commercial scale wind 

proposals in planning at present, an assumption is that the earliest potential date for operation, assuming a clear 

run through the planning process, smooth construction and a feasible grid connection is 2024.  

2.3.4 Hydropower 
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In the Marches hydropower accounts for a very small proportion of the renewable electricity generated. In 

Ludlow a 30 kW turbine on the River Teme generates around 170,000 kWh per year39. Other installations are 

much smaller, including the 12.5 kW hydroelectric installation at Tetstill Mill, Neen Sollars, on the River Rea40 

and Clock Mill 3.6 kW water wheel at Middle Wood, Herefordshire41.  

There are limited sites for generating significant electricity from hydro sources, such that hydro development is 

largely excluded from the Generation Scenarios in this report. The largest potential resource is the River Severn, 

where a scheme using underwater turbines at the weir was granted permission in 2015 but was unable to 

proceed due to the Feed-in Tariff closure. If this scheme is resurrected, the 400 kW turbine would make it the 

largest hydropower scheme in the Marches. The planning application documents suggested it could generate 

1.7 million kWh (or 1.7 GWh) annually42. There are indications that the scheme is being seriously considered 

again.43  

2.3.5 Hydrogen 

SCAP’s ambitions refer to the use of renewables to generate hydrogen for HGVs and there is some discussion 

about injection into the gas grid. However, care needs to be taken on the assumption of widespread use of 

hydrogen. According to the International Energy Agency (the IEA), 6% of global natural gas and 2% of coal use is 

for Hydrogen production, mainly for use in industrial processes such as oil refining, ammonia production, 

methanol production and steel production. This results in Hydrogen production being responsible for more CO2 

emissions than the total of all emissions from the UK each year44. A shift to hydrogen produced from renewably 

generated electricity therefore seems logical, but as the IEA points out production of Hydrogen from electricity 

is a very inefficient process and would need 3,600TWh of energy per year - more than the total electricity 

currently used by the whole of Europe. It is suggested that Hydrogen generated by renewables should therefore 

be used primarily by industry to decarbonise its production, and not for transport or heating where other 

alternatives exist. And, whilst use of hydrogen in Fuel Cells to create electricity is a more efficient method there 

is unlikely to be any spare ‘green’ hydrogen (i.e. that produced by renewable electricity) if we stop using fossil 

fuels to produce it, due to it being required for industry.  

An important factor to note is that burning of Hydrogen in air, for heating (or transport) produces Nitrogen Oxide 

(NOx)45 a major issue for air pollution and a contributor to eutrophication, acidification and the formation of 

ground-level ozone.  There are potential solutions being worked on for some of the above problems, including 

the ability to manufacture low NOx boilers, but it is really important to remain focussed on implementing only 

those technologies that work and are easily available given the short timescale we have left to make a difference. 

2.3.6 Battery storage  

None of the Generation Scenarios in this report include battery storage. However, the possible contribution 

from battery storage could increase the amount of renewable electricity kept in the Marches or even facilitate 

export of electricity. When there is too much electricity generation in the national grid, renewable generators 

are often favoured for disconnection over fossil fuel plants because they are easier to switch off. Battery storage 

would allow them to continue generating and the stored energy used when demand is greater again.  
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3. Electricity demand 

3.1 Current electricity demand 

The Marches LEP Energy Strategy reported 3,296 GWh of electricity consumption in 2015. For this report, the 

baseline electricity consumption has been revised to include the latest data from the Department for Business, 

Energy & Industrial Strategy (BEIS) (regional and local electricity consumption statistics46). To account for 

variability, a 5-year average (2015-2019) electricity consumption of 3,302 GWh is used, as shown in Table 3.1 

below.  

Table 3.1 Sub-national electricity sales, GWh 

Local Authority  2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 

Herefordshire 981 975 941 952 979 983 969 984 967 950 

Telford & Wrekin 896 902 844 859 879 882 868 852 851 849 

Shropshire 1,525 1,479 1,473 1,455 1,501 1,481 1,439 1,457 1,451 1,398 

Marches Total 3,401 3,356 3,258 3,267 3,360 3346 3,276 3,292 3,269 3,198 

           
5 year average (2015-2019) 3,302 GWh        

3.2 Electricity demand in 2030 

This report uses a range of scenarios to try and account for the change in electricity demand by 2030. None of 

the scenarios outlined set out a reduction in electricity demand; given global growth trends and the 

electrification of heat and transport, an increase in electricity usage is expected by most sources. It is also 

important to be aware of the possibility for a rebound effect, i.e. that energy efficiency improvements don’t 

necessarily lead to the expected reduction in energy use if heating/devices/cars are then used more as a result47.    

3.2.1 Marches LEP Energy Strategy  

One simple assumption made in the Marches LEP Energy Strategy is no growth in consumption and the LEP 

Strategy references “National Grid [which] has therefore developed a number of Future Energy Scenarios (FES) 

to reflect the different ways the energy system could progress over the next thirty years.” 

This no growth scenario is used to provide a basis for the lowest electricity demand forecast for 2030. Table 3.2 

shows the required renewable electricity generation to meet 50% of this demand.  

3.2.2 Electricity Distribution Network Operator (DNO) Demand Forecasts 

The two electricity network operators in the Marches are Western Power Distribution (WPD) which covers 

Herefordshire, Telford & Wrekin and southern Shropshire and Scottish Power Energy Networks (SPEN), which 

covers northern Shropshire. WPD and SPEN have provided demand forecasts for their networks48,52, originally 

based on the National Grid’s 2019 Future Energy Scenarios49, to show how they are planning for Net Zero Carbon 

in 2050.  Note our working to 2030. 
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Electricity DNOs such as WPD and SPEN have to work within the frameworks set out by the UK Government via 

Ofgem, Britain’s Energy regulator, whose purpose is to protect the consumer. As well as simply providing 

electricity, DNOs are monitored on their network performance and are bound by industry codes50 and price 

controls, such as RIIO 251.   

The increase in renewable technologies, combined with the electrification of heat and transport puts increased 

pressure on the DNOs. Demand changes are going to be affected by a variety of factors such as new sources of 

demand (if heating and transport are electrified), the ability to shift demand at peak times, and energy efficiency 

changes. The national grid is designed to run as a ‘top down’ model with electricity flowing from large, 

centralised power stations to consumers on the Distribution Network. Renewable technologies can destabilise 

the grid as they usually connect at the Distribution end of this flow and can therefore cause voltage variations 

and changes in the quality of the supply, particularly as they tend to be an intermittent resource. The DNOs 

therefore need to balance the move to renewables against changing demands and continued provision of stable 

electricity to their consumers. It is reasonable to assert that, typically, DNO estimates are driven by conservative 

assumptions about housing and employment growth, supported by local authority plans. Ofgem requires the 

DNO estimates (and hence their capital demands for investment) to be supported in this way.  The process is 

less able to allow for more radical changes such as a sudden public move to domestic solar PV, home and public 

EV charging and air and ground source heat pumps. Whilst the UK Government is focussed on 2050 for NZC, the 

urgency to bring changes to facilitate greater renewables forwards to 2030 is less likely to be passed on to the 

DNOs. It could be argued, however, that consumer protection does now require a greater ability by the DNOs to 

increase the ‘flexibility’ of the grid to incorporate renewable generators. 

SPEN’s Future Energy Scenarios report52 describes two different demand change scenarios, that can be used as 

reference scenarios in this report. “Without flexibility, demand could increase by up to 26% by 2030 and more 

than double by 2050”. This is a ‘worst case’ as it assumes that demand cannot be flexible by being shifted to 

alternative times of day or controlled in homes using smart devices. However, by being able to move demand 

loads around and with an increase in smart technologies the SPEN report states that: “With flexibility, demand 

could increase by 15% by 2030 and over 60% by 2050”. The baseline date for their data is 2019.  

Correspondence with WPD53 elicited the suggestion that electricity demand will move from around 300 TWh 

nationally in 2020, to 360 TWh in 2030, so perhaps a 20% increase, which would see the Marches area move to 

around close to 4,000 GWh/annum. Table 3.2 shows the required additional renewable electricity generation to 

meet SPEN’s ‘worst case’ increased demand scenario of 26% in 2030.   

3.2.3 Shropshire Climate Action Partnership (SCAP) 

SCAP cites a potential 60% increase in their Zero Carbon Shropshire Plan: 

“Electricity demand will increase perhaps 60% due to charging EVs, and powering air and ground-source heat 

pumps. In addition there is an opportunity for production of green hydrogen fuel for HGV / heavy agricultural 

use. We also envisage that the renewable energy sector can become a major local industry with significant 

employment and wealth generation for Shropshire.” 54 
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There is also a reference to the desire to ‘export’ electricity, and generate hydrogen for HGVs, leading to around 

a doubling of present demand: 

“The present Shropshire electricity usage is about 2,300 GWh per year and we estimate that this will rise to about 

4,800 GWh per year by 2030 (of which 1,300 GWh of this increase is for hydrogen generation to meet current 

HGV energy demand and enable almost an end to diesel use by 2030)…We have therefore also projected a 30% 

surplus by 2030 to create an element of power ‘export’ from Shropshire to adjacent industrial regions.” 54 

Table 3.2 shows the required additional renewable electricity generation to meet the demand scenarios of 60% 

increase and, whilst caution needs to be employed regarding hydrogen, there is no doubt a chance to consider 

creating a surplus of renewable electricity that can be exported, hence a scenario doubling demand is included.     

3.2.4 High power consumption 

In order to provide a ‘worst-case’ or very high demand scenario, a three-fold increase has also been included in 

Table 3.2.  Although such an increase in demand is unlikely it enables comparison with the different scenarios 

of electricity generation.  Where generation exceeds local demand then this theoretically would enable ‘export’ 

of renewable electricity.  This would also address the aspiration of SCAP to export electricity.  

3.2.5 Electricity Demand Scenarios 

From the information above, the following electricity demand scenarios shown in Table 3.2 below are used in 

this report.   

Table 3.2 Modelled 2030 Electricity Demand Scenarios  

Demand Scenario 
 

100% demand being met 50% demand being met 
Demand 
(GWh) 

Additional generation 
required* (GWh) 

Demand 
(GWh) 

Additional generation 
required* (GWh) 

1 Marches LEP No change 3,302.0 2,761.0 1,651.0 1,110.0 

2 SPEN 26% increase 4,160.5 3,619.5 2,080.3 1,539.3 

3 SCAP 60% increase  5,283.2 4,742.2 2,641.6 2,100.6 

4 Double current demand 6,604.0 6,063.0 3,302.0 2,761.0 

5 Three-fold increase 9,906.0 9,365.0 4,953.0 4,412.0 

*Demand minus assumed on-going generation of 541 GWh. 

4. Renewable electricity generation 

4.1 Current renewable electricity capacity and generation 

The Marches LEP Strategy states that “414 GWh of local renewable electricity generation (existing) met some 

12.5% of demand” [in 2015].  For this report, these figures have been updated to a 2019 baseline using the 

following information from BEIS.  

Table A1, Appendix 1 provides a list of the operational, awaiting construction and ‘application submitted’ sites 

in the Marches according to the Renewable Energy Planning Database (REPD)55. Recent applications include a 
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30 MW solar farm at Bubney Farm, Grindley Brook, Whitchurch and New Works 30 MW solar farm in Telford & 

Wrekin.  

The REPD data is a useful reference, however it does not correspond with the actual renewable electricity 

capacity and generation data provided by BEIS.  

Table 4.1 and Table 4.2 below show the BEIS data on Renewable electricity capacity and generation by local 

authority from 2014 to 201964.  

Table 4.1 Marches Renewable energy capacity (MW) 64  

Year Solar PV Onshore 
Wind 

Hydro Anaerobic 
Digestion 

Sewage 
Gas 

Landfill 
Gas 

Municipal 
Solid 

Waste 

Plant 
Biomass 

Total 
(MW) 

2014 93.09 1.79 0.54 17.04 1.48 6.23 0.00 360.42 480.58 

2015 216.42 2.78 0.61 25.10 1.48 6.23 9.00 0.70 262.32 

2016 273.89 2.86 0.64 27.60 1.48 6.23 9.00 6.49 328.20 

2017 322.17 2.86 0.64 30.20 1.48 6.23 9.00 8.56 381.15 

2018 308.65 2.86 0.64 30.20 1.48 5.90 8.00 8.73 366.47 

2019 312.68 2.93 0.64 31.46 1.48 5.90 8.00 3.98 367.08 

 

Table 4.2 Marches Renewable electricity generation (MWh and GWh), 2014-201964 

Year 
Solar 

PV 
Onshore 

Wind Hydro 
Anaerobic 
Digestion 

Sewage 
Gas 

Landfill 
Gas MSW* 

Plant 
Biomass 

Total 
(MWh) 

Total 
(GWh) 

% of 
demand 

that 
year 

2014 61203 3063 1607 64275 7637 32072 0 1431662 1601519 1602 47.67 
2015 151677 5508 1703 110503 8263 33554 18906 1730149 2060263 2060 61.57 
2016 228149 5564 1631 146688 8289 34794 0 30692 455806 456 13.91 
2017 268613 6370 1993 165558 9388 26517 0 41546 519985 520 15.79 
2018 292286 5983 1886 165796 7695 24685 0 38401 536733 537 16.42 
2019 285076 6198 1919 176497 7306 22207 0 23249 522453 522 16.34 

Baseline 
To use 285076 6198 1919 176497 7306 22207 18906 23249 541,358 541 16.93 

* MSW Municipal Solid Waste. 

   
In 2019 there was 367.08 MW of installed renewable energy capacity (producing electricity). The drop in 

installed capacity from 480.58 MW in 2014 to 262.32 MW in 2015 came from the Shropshire data for plant 

biomass. This is likely to relate to the Ironbridge Gorge Power Station (Buildwas), which did have a 360-370 MW 

capacity at that time, being taken offline.56  

The generation figure is slightly complicated by an inconsistency in Table 4.2– the figure for Municipal Solid 

Waste is provided in 2015, but then not in subsequent years. This relates to the Battlefield Energy from Waste 

(EfW) plant which started operating in 2015. BEIS has clarified57 that this was an estimated figure. No generation 

figures are included after that; the data has been suppressed as there is only 1 EfW plant and it would disclose 

that plant’s output. As the Battlefield EfW plant is still operational, the estimated 18,906 kWh will be included 

in the on-going baseline for renewable electricity generation, giving a figure of 541 GWh.  Generation would 
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therefore have equated to around 16.32% of 2019’s electricity consumption (3,198 GWh) or 16.38% of the figure 

for average electricity consumption over 5 years (3,302 GWh).  

4.2 Defining ‘renewable’ electricity 

The installed renewable generation figures in Section 4.1 take into account solar PV, onshore wind, hydro, 

anaerobic digestion (AD), sewage gas, landfill gas, municipal solid waste (MSW)/Energy from Waste (EfW) and 

plant biomass. There is some debate over whether certain electricity generators, such as MSW/EfW plants are 

truly ‘renewable’. The Energy Saving Trust suggests that it “depends on the efficiency of the plant turning the 

waste into energy, and the proportion of the waste that is biodegradable.” 58 

A recent report by Eunomia, commissioned by ClientEarth, ‘on the greenhouse gas and air quality impacts of 

landfill and incineration, focusing on the greenhouse gas emissions produced and the impacts on human 

health’59 suggests that incineration does not have a positive role in carbon neutrality:  

“Incineration cannot be considered a ‘green’ or low carbon source of electricity, as the emissions per kWh of 

energy produced are higher than CCGT [combined cycle gas turbine], renewables, and the aggregated marginal 

source of electricity in the UK. The carbon intensity deficit of residual waste incinerators will increase as the UK 

grid decarbonises. The use of incineration is therefore also incompatible with the achievement of local net zero 

climate change targets in respect of emissions from energy generation, unless coupled with carbon capture and 

storage. This technology is not yet commercially viable and its use will considerably increase the cost of waste 

treatment.”  

The report suggests that the fossil carbon content in the residual waste stream will rise as food and plant waste 

is increasingly recycled. In addition, a significant amount of plastic will remain in the waste stream even if high 

recycling rates are achieved, because plastic film is typically not easily recycled. It is relevant to note that waste 

incineration plant (Energy from Waste) use significant quantities of fuel oil in the combustion process.60  

Energy UK states that “Renewable technologies use natural energy to make electricity. Fuel sources include wind, 

wave, marine, hydro, biomass and solar. It is also made using sources of natural energy that are quickly replaced, 

such as biomass.” 61 

The ethos of this report is to promote sustainable, low carbon and local energy generation and will therefore 

look to promote those sources from the Energy UK definition that are feasible in the Marches and which do not 

rely on ‘imports’, as can be the case with plant biomass62. There are however, already landfill gas, sewage gas, 

MSW/EfW and plant biomass generators contributing to electricity supply and these will continue to be included 

as part of the baseline renewable electricity generation for the Marches. The proposed renewable electricity 

Generation Scenarios in this report will only look to increase generation in solar PV, AD, onshore wind and 

hydropower.  
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The Generation Scenarios in this report use combinations of the generators and capacities (MW) set out in Table 

4.3 below. We have not considered directly off-grid renewable electricity although it may well have a role to 

play. 

Table 4.3 Generator capacity examples used in this report 

Technology Example generator/plant MW 

AD Plant 1.3 MW Lower Reule AD plant, Staffordshire 1.30 

Solar PV - large 40 MW (e.g. 2 x Sundorne Grove or 4 x Twemlows) 40.00 

Solar PV - med 4 MW (Wheat Leasows 4 MW Solar Park) 4.00 

Solar PV - domestic Homes with 3 kWp system 0.0030 

Solar PV - factory roof - large 3.811 MW system (Lyreco) 3.81 

Solar PV - factory roof - small 200 kWp system 0.2 

Wind - single large turbine Vestas V117, 4.2MW wind turbine 4.20 

Wind - single med turbine Vestas V39, 500 kW wind turbine 0.5 

Wind - single small turbine Endurance E3120 50 kW wind turbine 0.05 

Hydro - large Shrewsbury Hydro 400 kW 0.40 

4.3 Load Factors 

Load factors are ratios of how much electricity is generated as a proportion of the total generating capacity. For 

this report they have been used to convert potential installed capacity in kW/MW/GW into potential electricity 

generation in kWh/MWh/GWh. It should be noted that load factors can be heavily influenced by weather 

conditions, such as wind speeds on wind load factors and sun hours for the load factor for solar PV63.  

Load factor data is available at national and regional level from BEIS.  The most up to date load factors are from 

the national scale March 2021 Energy Trends data64 which includes renewable energy capacity and generation 

up to 2020. Regional load factors are available in the September 2020 Energy Trends data65. The national dataset 

separates out Biomass from Waste, which is useful for the more detailed breakdown by technology type. The 

regional dataset does not, but it provides what is likely to be a more accurate conversion for solar and wind 

power which have strong geographical variations. A combination of both datasets will therefore be used as a 

basis for conversions in this report. When two different load factors are available for one technology, the default 

will be to use the more conservative figure.  

Table 4.4 below shows the load factors assumed when calculating generation scenarios in this report. Whilst this 

report only seeks to increase solar PV, AD, hydro and wind, one of the scenarios uses WPD’s proposed generation 

figures, which also includes biomass and renewable engines (AD plus landfill gas and sewage gas).  

Table 4.4 Load factors used in this report 

Technology  Load factor Load Factor Source 

AD (e.g. Animal waste) 0.626 National, 2019 - AD64 

Solar PV 0.108 West Midlands, 2019 - PV65 

Onshore wind 0.236 West Midlands, 2019 - Onshore wind65 

Hydro 0.338 West Midlands, 2019 - Hydro65 

Biomass (e.g. wood, energy 0.641 National, 2019 - Plant Biomass64 
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crops) 

Waste (MSW, commercial & ind.) 0.354 National, 2019 - EfW64 

Landfill gas 0.391 National, 2019 - Landfill gas64 

Sewage gas 0.486 National, 2019 - Sewage gas64 
Note: for interest the load factor for offshore wind is 0.40464. 

5. Generation Scenarios 
There are many combinations of renewable electricity generation that could be modelled. The following 7 

Generation Scenarios have been put together to provide a range of outputs to illustrate a potential pathway to 

reach the Marches LEP aspiration and beyond.  The Excel document accompanying this report (Demand & 

Generation Scenarios - September 2021) outlines these scenarios leading to 2030, with more or less successful 

outcomes.  There is also an estimation of the carbon dioxide emission savings from the different scenarios.  

Whilst economic benefits are discussed briefly in Section 2.2 we have not provided any detailed estimates of the 

economic benefit of such investment to local businesses and consequent security for local employment and 

additional employment.  This may be investigated further but is open to ‘back of an envelope’ calculations by 

those who wish to do so. In very simplistic terms, generation outside the Marches produces income elsewhere 

whilst local generation produces income inside the Marches. 

In our study we have used different possibilities such as no change in demand from now to 2030, 26% and 60% 

increases, and doubling and tripling of demand.  The first and last would appear highly unlikely with somewhere 

in between being most realistic.  Similarly, there are scenarios for increased renewable electricity generation 

capacity ranging from ‘Business as Usual’, ‘WPD Leading the Way’, ‘One tenth of Marches LEP potential’ to a 

number of much increased investment in renewables scenarios.   

Calculations are made to see whether these scenarios can meet such changes in demand, including either or 

both the 50% generation and 100% targets.  Meeting 50% of Marches electricity demand from local renewable 

generation would deliver the LEP Energy Strategy aspiration but meeting 100% would effectively deliver carbon 

free electricity across the Marches; and generation beyond 100% could enable the ‘export’ of clean electricity 

to the West Midlands.  It should be noted that the greater the renewable electricity generation in the Marches 

the more our significant resources are contributing to the national benefit.   

5.1 (1) Business as Usual  

The pattern of growth of renewable electricity generation in the Marches up to 2019, taken from Table A1, 

Appendix 1, Table 4.1 and Table 4.2 and the full REPD table55shows the following basic trends, which are taken 

forward into the ‘Business as Usual’ Scenario.  

 Anaerobic Digestion 

Five developments became operational between 2012 and 2017 (6 years) with an average capacity of 1.6 MW, 

a combined capacity of 7.9 MW or from an annual perspective, an average of 1.3 MW/yr. This growth of 1 x 1.3 
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MW AD plant per year generating electricity for the grid, will be assumed to continue, for the sake of the 

‘Business as Usual’ Scenario, leading to 10 further AD plants by 2030. A proxy for this size of plant is Lower 

Reule66, which whilst not in the Marches, is just over the border in Staffordshire.  

 Solar PV 

Table 5.1 below shows the number of sites coming online and their capacity according to the REPD. The overall 

average is 5.6 sites of around 7.77 MW capacity each being added per year.  

Table 5.1 Solar PV sites in the Marches 

Year 
No. 

Sites 
Total 
MW 

Average MW 
(per site) 

2013 1 5 5.00 
2014 2 12.9 6.45 
2015 10 106.3 10.63 
2016 7 41.5 5.93 
2017 8 51.8 6.48 

TOTAL 28.00 217.50 Average 7.77 

 
Given the grid connection costs it is assumed that overall generation capacity increases at a similar level (5.6 

sites x 7.77 MW average = 43.5 MW per year), but in the form of fewer larger solar farms.  

There is 53.1 MW of solar PV awaiting construction and 60.3 MW in planning according to Table A1, Appendix 

1, totalling 113.4 MW, which may become operational over the next 2-3 years, at a rate of just over 40 MW per 

year.  

The ‘Business as Usual’ Scenario assumes average growth of 1 large 40 MW solar farm per year, so that by 2030 

there are 10 further 40 MW solar farms 

Given the size and roof constraints discussed in Section 2.3.2, it is unlikely that many large developments will go 

ahead in a ‘Business as Usual’ Scenario. The ‘Business as Usual’ Scenario will assume no growth in large rooftop 

PV systems such as the Lyreco site, but will include for a growth of 1 x 200 kWp system every 2 years, resulting 

in 5 further systems in 2030.   

Solar PV at a domestic scale connects at home distribution level and has a different potential capacity. If we 

assume 1 in 10 homes install domestic solar PV from now until 2030, this will result in an additional 33,000 

homes with solar PV (within an estimated c.300,000 homes in the Marches as discussed in Section 2.3.2). These 

systems are assumed to have an average installed capacity of 3 kWp – the conservative end of the range 

suggested as common by The Centre for Alternative Technology (CAT) 67. 

 Onshore wind 

Whilst there are wind turbines in the Marches, the REPD does not show any installations and there is a prejudice 

within planning policy against wind energy development, as previously mentioned. The ‘Business as Usual’ 

Scenario does not include further wind development.  
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 Hydropower 

Given the climate emergency and interest in the 400 kW Shrewsbury hydro scheme, it is assumed, and hoped, 

it will be built and come online between now and 2030. The hydro scheme website42 indicates that between 1.5 

and 1.8 million kWh (1.5-1.8 GWh) could be generated per year. However, a more conservative figure using the 

hydropower load factor is used in this report, giving potential generation of 1.18 GWh.   

 Biomass, MSW/EfW, Landfill and Sewage gas 

Biomass, Energy from Waste and Landfill gas generation forms part of the current generation baseline of 541 

GWh. However, as per the earlier discussion on defining ‘renewable’ electricity generation, no further 

development of these is included in the Scenarios in this report.  

5.1.2 Results: 

Table 5.2 Business as Usual - Additional installations by 2030  

Technology No. installed Example generator/plant 

AD Plant 10 1.3MW Lower Reule AD plant, Staffordshire 

Solar PV - large 10 40MW solar farm (e.g. 2 x Sundorne Grove or 4 x Twemlows) 

Solar PV - domestic 33000 Homes with 3kWp system 

Solar PV - factory roof - small 5 200kWp system 

Hydro - large 1 Shrewsbury Hydro 400kW 

Table 5.3 Business as Usual - Does Supply Meet Required Demand in 2030? 

 

The Scenario is dominated by the contribution from large scale solar PV with the generation from domestic PV 

minor in comparison. It fails to make significant progress and none of the Demand Scenarios are met.  
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Interestingly, even doubling the introduction of 10 to 20 further 40 MW solar farms would still fail to achieve 

the 50% renewables contribution, assuming no increase in Marches electricity demand by 2030. 

5.2 (2) WPD ‘Leading the Way’ 

Table 5.4 below summarises the four scenarios that WPD and SPEN have modelled to 2050.  

Table 5.4 WPD and SPEN Scenarios 

Steady Progression Consumer Transformation System Transformation Leading the Way 
Low levels of 

decarbonisation and 
societal change 

Continued reliance on 
natural gas 

Low EV takeup e.g. HGVs 
Not 2050 NZC compliant 

Consumers adopt new 
technologies e.g. Heat 

Pumps, EVs, smart home 
controls, energy efficiency 

measures 
High electrification of 

domestic heat 
Higher peak electricity 

demands managed with 
flexible technology (energy 

storage, demand side 
management etc.) 

2050 NZC compliant 

Lower consumer impact, 
solutions are centralised 

Consumer – hydrogen 
boiler on existing heating 

system, EV or fuel cell 
vehicle, fewer home 
efficiency measures 

Highest hydrogen demand 
– from natural gas and 

carbon capture and storage 
2050 NZC compliant  

High levels of investment 
Consumer engagement and 

adoption of new 
technologies - retrofitting 

homes, smart energy 
services 

Hydrogen to decarbonise 
difficult areas e.g. industry 

2050 NZC compliant - 
fastest decarbonisation 

pathway 

WPD’s best Scenario ‘Leading the Way’68 is modelled in the spreadsheet. It is worth noting that direct 

comparison to the other Generation Scenarios is difficult, as northern Shropshire is not included and the results 

may therefore be under-reported.  

The approach is also slightly different for this data. Data was taken from WPD’s Distribution Future Energy 

Scenarios Map68 and the anticipated capacity increases in MW per year to 2030 were used, but added to the 

same 541 GWh baseline for 2019 as in the other Scenarios. The Marches data (Shropshire, Herefordshire, Telford 

& Wrekin) was extracted from the following datasets:  

o Biomass & Energy Crops (including CHP) 

o Hydro 

o Renewable Engines (Landfill Gas, Sewage Gas, Biogas) 

o Solar Generation Domestic rooftop (<10kW) 

o Solar Generation Commercial rooftop (10kW - 1MW) 

o Solar Generation Ground mounted (>1MW) 

o Onshore Wind <1MW 

o Onshore Wind >=1MW 

The Renewable Engines data needed to be split out further to apply load factors and calculate generation in 

GWh. To do this, the Renewable Engines total was divided up in proportion to the figures for AD (biogas)/landfill 

gas and sewage gas in the pdf report ‘Distribution Future Energy Scenarios 2020 West Midlands licence area 

Results and assumptions report’48.  

5.2.2 Results 
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Table 5.5 WPD Leading the Way - Additional installations by 2030  

Technology No. installed Example generator/plant 

AD Plant 14 1.3MW Lower Reule AD plant, Staffordshire 

Solar PV - med 25 4MW solar farm (Wheat Leasows 4MW Solar Park) 

Solar PV - domestic 17,512 Homes with 3kWp system 

Solar PV - factory roof - small 0 200kWp system 

Wind - single small turbine 0 Endurance E3120 50kW wind turbine 

Landfill gas 12 Granville Landfill Site 1.4MW 

Sewage gas 4 Eign CHP, Hereford 580kW 

Table 5.6 WPD Leading the Way - Does Supply Meet Required Demand in 2030? 

 

Overall, the output in 2030 falls below the ‘Business as Usual’ Scenario, with an estimated generation total of 

880 GWh in 2030.  It is interesting to note, however, that the projection for 2050 would be a total of 1,820 GWh 

(See spreadsheet ‘Demand & Generation Scenarios - Sept 2021’). If such growth was brought forwards to 2030, 

then it could achieve 50% of no change in demand. However, at present the projections to 2030, based just on 

the renewable electricity generation data outlined above (not storage, grid flexibility etc.) indicate a disconnect 

between the Marches LEP’s aspiration and the renewable electricity projections of the major local DNO.  

5.3 (3) One Tenth of LEP 

The Marches LEP Energy Strategy sets out a table of ‘Total renewables potential of each local authority’, which 

could be taken as an extreme scenario if all the potential renewable electricity generation outlined was 

realistically achievable. This table is reproduced below (Table 5.7), with load factors from Table 4.4 above used 

to calculate what annual electricity generation this may equate to. Whilst technologies relating to heat energy 
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generation will have an impact on electricity demand, these have been removed as we are focussing on 

electricity generation.  

The total potential capacity for renewable electricity generation is given as 18,694.5 MW. Using the load factors 

described above, this gives an approximate annual electricity generation of 39,300.82 GWh.  In theory this would 

deliver 100% of current Marches electricity demand 12-fold. (Note that the source studies exclude solar farms. 

Theoretically their inclusion would give a potential capacity based on covering most open land with solar panels 

which logically would take out most of the farmland.) The potential is therefore largely wind power which 

national and local planning policy effectively prohibits as reported earlier. 

There are, however, limitations with the potential renewable energy capacity outlined in the Marches LEP 

Energy Strategy, such as:  

 the potential resource table being based on two reports that are now fairly old - the Herefordshire 

Renewable Energy Study, 2010 69 and the Renewable energy capacity study for the West Midlands, 2011 70 

 areas with wind speeds greater than 6 m/s being considered suitable for wind energy deployment, 

whereas information from commercial wind energy developers suggests 7m/s as a minimum 

 solar PV farms not being taken into consideration  

 the potential for electricity from energy crops assuming all abandoned land would be used, whereas there 

is a recent trend towards rewilding land and planting trees to help with carbon capture and increasing 

biodiversity   

 electricity generation from burning Municipal Solid Waste and Commercial and Industrial Waste being 

included, which as discussed in Section 4.2 may not be considered truly ‘renewable’.   

Table 5.7 Marches LEP Energy Strategy, renewable energy capacity and calculated generation  

Technology  Herefordshire T&W Shrops 
Total 
(MW) 

Generation 
(GWh) 

Onshore wind - Large (>1MW) 7,786 799 8,908 17,493 36,092.56 

Onshore wind – Small (<1MW) 237 52 358 647 1,334.93 

Hydro 15 2 12 29 85.81 

Solar PV 67 39 116 222 210.87 
Biomass delete or a little 

elaboration as blank?       

Managed woodland - elec 6 0.2 9 15 85.30 

Energy crops - elec 42 4 70 116 651.00 

Waste wood - elec 1 1 2 4 22.45 

Agricultural arisings (straw) 9 2 12 23 129.08 

Animal waste (wet organic waste) 26 2 54 82 449.49 

Animal waste (poultry litter) 12 1 4 17 93.19 

Municipal solid waste 7 7 13 27 83.69 

Commercial & industrial waste 4 5 6 15 46.49 

Landfill gas 0 0.8 2 3 9.58 
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Sewage gas 0 0.5 1 2 6.39 

TOTALs 8,212.00 915.50 9,567.00 18,694.50 39,300.82 

 
Looking at the Scenarios for demand in 2030, utilising one tenth of the potential renewables capacity outlined 

in the Marches LEP Energy Strategy seemed a sensible comparison, bearing in mind the limitations outlined 

above. The Scenario ‘3. One Tenth of LEP’ does this, but excluding future growth in Biomass, Energy from Waste, 

Landfill gas and sewage gas.  A further report commissioned by SCAP is emerging which may provide an updated 

position on the renewable energy generation opportunities in the Marches10 . 

5.3.2 Results 

Table 5.8 One Tenth LEP - Additional installations by 2030 

Technology No. installed Example generator/plant 
AD Plant 9 1.3MW Lower Reule AD plant, Staffordshire 
Solar PV - med 6 4MW solar farm (Wheat Leasows 4MW Solar Park) 
Wind - single large turbine 417 Vestas V150 4.2W wind turbine 
Wind - single med turbine 129 Vestas V39, 500kW wind turbine 
Hydro - large 7 Shrewsbury Hydro 400kW 

Table 5.9 One Tenth LEP - Does Supply Meet Required Demand in 2030? 

The Scenario is highly unlikely, given its substantial weighting towards wind power, however it is interesting to 

see that one tenth of that outlined in the LEP would achieve 50% of electricity demand even if demand doubled 

by 2030. It would also deliver 100% renewable generation to the Marches up to a 26% increase in demand.  

5.4 (4) Major increase in PV 

This takes Generation Scenario 1 (‘Business as Usual’) plus a more widespread increase in Solar PV.  
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It assumes 75,000 homes will have solar PV by 2030, which as discussed in Section 2.3.2 is the theoretical 

maximum if 1 in 4 homes install PV. A substantial increase of 50 large solar farms is assumed. However, such 

development may be curbed by the grid capacity and sites available within a reasonable vicinity of a grid 

connection point. No medium solar farms are included - as suggested in Section 2.3.2, these are less attractive 

to developers due to the high grid connection costs. 

5.4.1 Results 

Table 5.10 Major PV Increase - Additional installations by 2030 

Technology No. installed Example generator/plant 
AD Plant 10 1.3MW Lower Reule AD plant, Staffordshire 
Solar PV - large 50 40MW solar farm (e.g. 2 x Sundorne Grove or 4 x Twemlows) 
Solar PV - domestic 75000 Homes with 3kWp system 
Solar PV - factory roof - large 12 3.811MW system (Lyreco) 
Solar PV - factory roof - small 625 200kWp system 
Hydro - large 1 Shrewsbury Hydro 400kW 

Table 5.11 Major PV Increase - Does Supply Meet Required Demand in 2030? 

This Generation Scenario is able to meet the 50% of Demand Scenario 3 (60% increase).  However, if medium 

scale solar farms could become more commercially attractive, then building 15 x 4 MW solar farms per year to 

reach 150 x 4MW solar farms in 2030, would result in Demand Scenario 4 (two-fold increase) being met and 

hence 100% of 2030 demand if it did not increase from the current level.   

Unsurprisingly, the main contribution to overall generation comes from the 50 large solar farms with the 

contribution from some 75,000 domestic solar PV essentially providing a minor contribution.   Similarly, the 

contribution from the commercial rooftop solar PV is even smaller.  This Scenario is insufficient to achieve 100% 
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renewables meeting the 2030 Marches electricity demand, assuming no change, and certainly not any increase 

over the next ten years.   

5.5 (5) Wind power 

This takes Generation Scenario 1 (‘Business as Usual’) and adds wind turbines at all scales, but without a major 

increase in PV. As discussed earlier, the lack of strategic planning guidance means the number and capacity of 

sites included in the Scenarios are very generalised. It is anticipated that the earliest possible date for a large-

scale wind farm, given favourable planning conditions would be 2024 due to the environmental and technical 

studies required – grid connection constraints could in reality delay this further. Medium-sized turbines, below 

the level requiring EIA, may be possible earlier, around 2023 and small turbines could be installed as soon as 

2022, again if planning allows.  

5.5.1 Results 

Table 5.12 Wind - Additional installations by 2030 

Technology No. installed Example generator/plant 
AD Plant 10 1.3MW Lower Reule AD plant, Staffordshire 
Solar PV - large 10 40MW solar farm (e.g. 2 x Sundorne Grove or 4 x Twemlows) 
Solar PV - domestic 33000 Homes with 3kWp system 
Solar PV - factory roof - small 5 200kWp system 
Wind - single large turbine 550 Vestas V150 4.2W wind turbine 
Wind - single med turbine 750 Vestas V39, 500kW wind turbine 
Wind - single small turbine 700 Endurance E3120 50kW wind turbine 
Hydro - large 1 Shrewsbury Hydro 400kW 

Table 5.13 Wind - Does Supply Meet Required Demand in 2030? 

The resulting generation can meet all the 50% Demand Scenarios and 100% of Demand Scenario 4 (two-fold 
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increase) and 50% of Demand Scenario 5 (three-fold increase). This Scenario is unlikely given the timeframes for 

development and being subject to planning reform and grid connections, but it does demonstrate the untapped 

potential of wind power which need not be deployed on such a scale as in this Scenario. 

5.6 (6) Mixed Renewables (1) 

This considers a fairly high level of renewable generation including AD, solar PV and wind and successfully 

achieves the 50% contribution to doubling of demand and also meets 100% of an assumed no change in demand.  

5.6.1 Results 

Table 5.14 Mixed Renewables (1) - Additional installations by 2030 

Technology No. installed Example generator/plant 
AD Plant 40 1.3MW Lower Reule AD plant, Staffordshire 
Solar PV - large 50 40MW solar farm (e.g. 2 x Sundorne Grove or 4 x Twemlows) 
Solar PV - domestic 50000 Homes with 3kWp system 
Solar PV - factory roof - large 12 3.811MW system (Lyreco) 
Solar PV - factory roof - small 500 200kWp system 
Wind - single large turbine 30 Vestas V150 4.2W wind turbine 
Wind - single med turbine 120 Vestas V39, 500kW wind turbine 
Wind - single small turbine 300 Endurance E3120 50kW wind turbine 
Hydro - large 1 Shrewsbury Hydro 400kW 

Table 5.15 Mixed Renewables (1) - Does Supply Meet Required Demand in 2030? 

The resulting generation is achieved with a much smaller overall number of wind turbines; just 450 compared 

to 2000 in The Wind Power Scenario.  The main contribution to overall generation comes from the 50 large (40 

MW) solar farms. 
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5.7 (7) Mixed renewables (2) 

This takes Generation Scenario 6 and increases it such that 100% of a doubling of demand is met. It also delivers 

the 50% contribution to a tripling of demand. It is a combination of the 4) Major PV increase and 5) Wind, but 

to achieve the 100% doubling of demand it requires a significant number of solar farms and around twice the 

number of wind turbines as Mixed Renewables (1).   

5.7.1 Results 

Table 5.16 Mixed Renewables (2) - Additional installations by 2030 

Technology No. installed Example generator/plant 

AD Plant 40 1.3MW Lower Reule AD plant, Staffordshire 

Solar PV - large 120 40MW solar farm (e.g. 2 x Sundorne Grove or 4 x Twemlows) 

Solar PV - med 80 4MW solar farm (Wheat Leasows 4MW Solar Park) 

Solar PV - domestic 75000 Homes with 3kWp system 

Solar PV - factory roof - large 12 3.811MW system (Lyreco) 

Solar PV - factory roof - small 625 200kWp system 

Wind - single large turbine 55 Vestas V150 4.2W wind turbine 

Wind - single med turbine 250 Vestas V39, 500kW wind turbine 

Wind - single small turbine 500 Endurance E3120 50kW wind turbine 

Hydro - large 1 Shrewsbury Hydro 400kW 

Table 5.17 Mixed Renewables (2) - Does Supply Meet Required Demand in 2030? 

100% of the doubling of demand is met with this Scenario, requiring a total of 805 wind turbines to be included 

in the renewables mix, although with few large turbines (55). It also requires 120 x 40 MW solar farms by 2030, 

which is a significant increase, but demonstrates the growth required for greater generation. 
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The main contribution to overall generation comes from large solar farms (supported by wind power), with 

medium scale solar farm installations, commercial roofs and domestic PV small in comparison.   

6. Carbon savings 
The shift in electricity generation locally and nationally is, in large part, to deliver cuts in carbon emissions to 

take us towards a zero carbon / carbon neutral future, sooner rather than later. Renewable generation is also 

less costly than fossil power.  Investing in renewables in the Marches by local businesses, councils, community 

organisations and members of the public, brings financial benefits to the widest membership of the community, 

increases resilience, develops the local economy and directly addresses the climate challenge. 

Renewable costs are also more predictable than those reliant on fossil fuels as we are currently experiencing. 

There are various ways to estimate the emissions savings from commissioning new renewable electricity 

generation, with the assumption of the new capacity displacing older, fossil fuel generation.  One assumption is 

displacing gas powered generation, otherwise emitting some 203gCO2e/kWh71.  It is likely that gas powered 

electricity generation would continue at this level of emissions (per kWh) through to 2030.  Coal fired electricity 

generation emitted some 333gCO2e/kWh (net CV)71 though is expected to end by 202572.   

The current UK electricity generation emission is some 233gCO2e/kWh71 which is estimated to reach around 

100gCO2e/kWh in 2030.  Taking this current figure would suggest the highest carbon emission savings. It is likely 

inappropriate for our purposes, our preference being the 203g saving for our scenarios of increased renewable 

generation. 

On the basis of solely one or other of the assumed emissions and anticipated 2030 overall emissions one arrives 

at the following estimated ‘savings’. 

Table 6.1 Cumulative CO2e savings (MT) 

Generation 
Scenario 

Cumulative CO2e savings (MT)  
100g assumption 203g assumption 

1. Business as usual 0.90 1.82 

2. WPD Leading the 
Way 

0.71 1.45 

3. One Tenth of 
Marches LEP 

1.43 2.91 

4. Major PV 
Increase 

1.81 3.67 

5. Wind power 2.50 5.08 

6. Mixed 
renewables (1) 1.97 4.01 

7. Mixed 
renewables (2) 

2.84 5.77 
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As expected, the 100g figure suggests a lower level of savings ranging from 0.7 to 2.8 MT CO2e, whilst the more 

appropriate 203g figure suggests savings between 1.4 and 5.7 MT CO2e.  The emissions savings from the greater 

investment in new renewables are clearly of major benefit given the estimated Marches’ emissions are some 

7.2 MT per annum; Shropshire (including Telford & Wrekin) is estimated to have a footprint of some 6MT CO2e 

per annum and Herefordshire some 1.2MT73. 

Given the cumulative carbon savings indicated to 2030 it is clear that limited renewables investment contributes 

little in the way of addressing the emissions of the Marches.  Major investment in renewables can make a 

significant contribution to cutting carbon emissions but is clearly inadequate in itself in delivering carbon 

neutrality by 2030.  Much more work is required in bringing about a carbon neutral Marches by 2030 but is 

outside the scope of this report; see the work of Shropshire Climate Action Partnership3,54 South Shropshire 

Climate Action and Herefordshire Climate and Nature Board6.  

What is clear is that the earlier the investment in renewable electricity generation the sooner the carbon savings 

are realised and the greater the cumulative savings.   
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7. Discussion 
The modelling above demonstrates that to meet the Marches LEP’s aspiration of generating 50% renewable 

electricity by 2030, ‘Business as Usual’ and the estimates of increased renewables by ‘WPD’s Leading the Way’ 

scenarios do not go far enough.  

Scenario 4 ‘Major PV increase’ does meet the LEP aspiration, and even meets 50% of demand if such demand 

increases by 60%.  

An obvious conclusion then is to focus efforts on solar power. Solar panels can be put on the roofs of buildings 

with great potential on homes but there is no mechanism to make this happen beyond encouragement, given 

the withdrawal of the Feed in Tariff (FiT).  The construction industry has not demonstrated any enthusiasm to 

install solar panels on new buildings such that the major opportunity is retrofitting to existing commercial and 

other larger roofs. Sharenergy is actively pursuing such retrofitting opportunities through the Big Solar scheme 

but faces many challenges33. There is significant potential for the Marches LEP and its member councils to bring 

about solar PV on developments of public land, either owned directly or indirectly, for example by Homes 

England, and / or where public money is required to facilitate such development, for example providing access 

and infrastructure.  It appears quite inconsistent to have an aspiration within the Vision for 2030 of half of our 

electricity demand coming from local renewables yet not to utilise the leverage and powers open to the partners 

to help bring this about. It could, for example, be a condition of sale of public land that subsequent development 

meets particular standards on energy efficiency and deployment of renewables beyond currently inadequate 

building standards and planning policies. 

There are also drawbacks to solar electricity generation in terms of managing its peak output and impact on the 

grid. Solar generation is typically predictable but is focussed within daylight hours generating peak output at ‘the 

wrong time’ and creating problems on the grid such that new solar farms may face curtailment on sunny days 

when grid demand is low.  The Marches LEP has the opportunity to highlight this problem to government which 

hinders new renewable electricity generation, but also creates technical problems for the DNOs.  

The remaining Scenarios all include wind power and can meet increased levels of demand. Scenarios 3 (One 

Tenth LEP) and 6 (Mixed Renewables 1) can meet 100% of existing and 50% of a doubling of demand. Scenario 

5 (Wind) and 7 (Mixed Renewables 2) can meet 100% of a doubling of demand and 50% of a trebling of demand.  

One obvious solution is to remove the planning restraint on onshore wind power, which can effectively 

complement solar generation as it has a quite different generation profile. Wind is also more likely to be 

delivering when demand for electricity is highest and is therefore less likely to face curtailment; overall delivering 

a much greater contribution to local renewable electricity generation.  In tandem, wind and solar can play 

complementary roles, delivering electricity at different times of the day and year. Whilst battery storage can 

further enhance the role of renewable generation and accommodate grid challenges it is currently an expensive 

solution.  
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Dominance by solar PV is not only challenging to manage but also occupies many times the land area that the 

equivalent wind power would require.  This then creates issues around alternative land uses such as agriculture 

and food production, nature regeneration, rewilding, carbon sequestration through tree planting, etc.  

The advantage of wind over solar is that whilst overall size of the sites required for wind turbines is larger (Carbon 

Commentary suggest 1.4W per sqm compared to 5.5W per sqm for solar74) this is due to the turbine spacing 

required. The actual footprint of the turbines, tracks and ancillary infrastructure is a fraction of the total area 

and other land uses, such as grazing or even co-existence with solar farms, could be accommodated. The 

proposed Garn Farch Wind Farm in Powys could be rated at 85 MW capacity if consented; the footprint of the 

actual infrastructure (including access tracks, crane pads, laydown areas etc.) is given as 14.6 ha in their Draft 

Written Statement, June 202175.  

For solar PV, a greater area of land is covered by the panels themselves, although some grazing is understood to 

be possible around them. The Bubney Solar Farm planning documents76 reference the need for approximately 

60 hectares for a 30 MW solar farm development. If this 1 MW of solar panels per 2 hectares of land is taken as 

a rule of thumb, then 85 MW of solar panels could require 170 ha, which is 11 times greater than the 14.6 ha of 

infrastructure footprint at the proposed Garn Fach Wind Farm.  

A visual demonstration of the space required versus generation capacity can be seen at the Westmill Wind Farm 

and Westmill Solar Park in Oxfordshire77 and aerial photographs of the site78. The 5 wind turbines with a 

generation capacity of 6.5 MW take up a fraction of the space compared to the solar panels which have a 

generation capacity of 5 MW and cover 30 acres.  

The farmed land area of the Marches is around 460,000 ha (Shropshire 264,000 ha, Herefordshire 177,000 ha 

and Telford & Wrekin 19,000 ha)79.  An increase to 50 x 40 MW (2,000 MW) solar farms by 2030 (as in Scenario 

4, Major PV increase) is likely to need 4,000 ha of land, which represents some 0.87% of the Marches’ farmed 

land. That same generation of 2,000 MW, using the Garn Fach land example could lead to around 344 ha of land 

taken up with infrastructure (or 0.07% of the farmed land).  

What all these Scenarios implicitly assume is that if the technologies are economically viable, they can be 

connected to the grid at a cost that does not invalidate a particular scheme. Yet as referred to in Section 2.3.2, 

costs for connecting solar farms make schemes below around 30 MW unviable. Opportunities to circumvent this 

possibility include: 

 No grid connection but all electricity generated is consumed on site, possibly with battery storage. 

However, being off-grid this does not practicably contribute to recorded renewable generation as a share 

of the Marches’ electricity demand.  

 Direct wire connection to the customer – a direct wire Power Purchase Agreement requires proximity of 

the generating facility to the customer's premises so that a direct wire can be laid between the two 

premises80 (note: this can still be limited by the DNO, since the direct wire connection can take significant 
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local load away from the grid and cause it to be unstable and relies on the customer returning to the local 

grid when renewable generation is lower than total demand).     

 Grid connection but nearly all electricity generated is consumed on site, for example electricity devoted to 

producing green hydrogen81; or 

 grid connection with battery storage, substantial electricity consumed on site with limited export at 

suitable times. 

Where there is any grid connection then details would have to be agreed with the local DNO. 

A consequence of national planning policy is that wind power is effectively excluded from our choices of 

renewables.  Yet the scenarios outlined in this report highlight the very strong case for a change in national and 

local planning policy on wind power.  

All three local councils are committed to working towards carbon neutrality across their areas and the business 

community in general is similarly committed. According to CBI Director-General Tony Danker “International 

efforts to decarbonise are off track and the UK must move from ambition to action to achieve net zero by 2050”82. 

In the run up to COP26, the UK must lead the world by example to avert the catastrophic global impact of climate 

change. Danker urged business and Government “to step up and make the big plays – by accelerating the UK’s 

own transition and seizing net-zero economic prizes. Companies are waiting on Government’s blueprints to 

unleash a new wave of business innovation, investment and delivery, driving action in three key areas over next 

five months.” 

Could Shropshire Council do more to robustly assess the potential for change? The Local Plan Review did not 

include a wind resource assessment, but this could perhaps be added once the Local Plan is adopted (for example 

as a Supplementary Planning Document). A strategic wind resource assessment, taking into account landscape 

and visual impacts might help to point out locations where wind turbines could be accommodated within the 

Marches without significant effects. It is worth bearing in mind that changes in climate are on track to generate 

significant changes to our landscape and lifestyles; in that context is it more acceptable to allow some well-

designed wind turbines/farms?  

The government’s Ten Point Plan for a Green Industrial Revolution83 made clear reference to: “Consult on the 

introduction of more stringent supply chain plan requirements and support up to twice the capacity of renewable 

generation in the next CfD round, with onshore wind and solar projects eligible to bid for CfD contracts”. In 

January 2021, it was announced that onshore wind and solar were included in the latest Cfd round which also 

looked to double subsidies for renewable generation19; to follow this through necessitates removing the 

planning prohibition on onshore wind power. 
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8. Conclusions 
The ‘Business as Usual’ Scenario fails to achieve any significant renewable generation, as might be expected.  

What is especially disappointing and of concern, is that the WPD ‘Leading the Way’ Scenario achieves even less 

than the ‘Business as Usual’ Scenario.  Significantly, this fails to meet the Marches LEP’s aspiration for 2030 of 

50% of the Marches’ electricity demand being met by local renewables.  This situation will be drawn to the 

attention of both WPD and the Marches LEP. 

The ‘One Tenth of LEP’ Scenario could deliver the LEP vision and 100% of electricity demand even if that grew 

by 26%. It is dominated by wind power given the source documents do not consider solar farms, but certainly 

indicates the potential of only utilising a small portion of the potential wind resource. Should the Marches’ 

electricity demand not increase by 2030 this Scenario would potentially allow for the limited ‘export’ of 

electricity outside the Marches.  

The ‘Major PV increase' Scenario delivers the lowest ambition target (50% of demand) up to a 60% increase in 

demand, but does not meet 100% of demand or beyond, so there is no scope for export.   

The ‘Wind power’ Scenario meets 100% of doubled demand by 2030 (and 50% of a trebling of demand), such 

that the possibility of ‘export’ of electricity is more likely given a lower (or no) increase in demand. Of course, 

given the effective planning ‘prohibition’ on wind power this potential is unable to be realised, despite being by 

far the most significant renewable resource in the Marches. 

The ‘Mixed renewables (1)’ Scenario meets 50% of a two-fold increase in demand, but cannot deliver 100% of 

demand beyond the ‘No change’ Scenario.  This would therefore not enable the ‘export’ of electricity.   It does 

deploy a much smaller number of wind turbines than the ‘Wind power’ Scenario so there would be potential to 

increase that number and also of large scale solar farms. 

The ‘Mixed renewables (2)’ Scenario is designed to deliver 100% renewable electricity given a doubling of 

demand, such that any lower increase in demand enables the ‘export’ of electricity. It can also meet 50% of a 

trebling of demand. This is achieved by a substantial increase in the number of large (up to 120 x 40 MW) and 

medium (80 x 4 MW) solar farms and a significant increase in wind turbines.  

What the above evidence suggests is that given the commitment to work towards the Marches LEP’s aspiration 

of local renewables contributing 50% of the Marches electricity demand in 2030, then a step change is required 

beyond ‘Business as Usual’ and WPD’s ‘Leading the Way’.  Utilising a relatively small proportion of the Marches 

renewables potential, including wind power and large scale solar, would deliver not only the 50% aspiration but 

potentially 100% of the Marches’ demand and maybe even the potential ‘export’ of electricity.   

In conclusion, several critical questions arise: 

1. Is there sufficient motivation amongst the various parties (the local authorities, LEP, business 

community and local politicians) to make the Marches LEP aspiration a reality? 
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2. Are the local councils and LEP willing to change their policies and practices to facilitate new zero / low 

carbon housing and commercial development, requiring much higher energy efficiency standards and 

extensive deployment of renewables?     

3. If wind power remains prohibited then the only possibility is a very high number of large-scale solar 

farms, somewhere between 50 and 120 or more 40 MW solar farms, coincidentally around 1 scheme 

commissioned every two months up to every month for the next ten years.  Is this recognised by the 

parties as our predicament and as acceptable across the wider community? Noting that not everyone 

can be satisfied regarding planning permissions for new developments. 

4. If wind power is to be pursued, requiring a much smaller land footprint than the equivalent solar PV, is 

there the will amongst the local authorities, LEP, business community and local politicians to pressurise 

the government to change national planning policy?  Or to purposely override it locally due to the self-

declared climate emergency?  

5. Can the councils somehow give wind power developers the necessary confidence that there is a realistic 

prospect of planning permission being given, despite local and national planning policies?   

6. A more national question is whether the regulatory and investment processes of Ofgem and the local 

DNOs (Scottish Power Energy Networks and Western Power Distribution) are ‘fit for purpose’ in helping 

deliver 50% local renewable electricity by 2030? 

7. Is there the commitment in the wider community to accept new renewable electricity development or 

is the attitude to leaving other communities to solve our climate challenge for us?  

8. If there is not sufficient motivation as outlined above, then how do the various parties propose to 

deliver a carbon neutral Marches by 2030, given that all three councils and the business community 

have shown commitment to that target?  

Leaving progress to be made with no stimulation is essentially ‘business as usual’ and hoping that somehow 

someone else will make incredible progress and deliver carbon neutrality for the Marches is simply unrealistic.   
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9. Glossary 
AD Anaerobic Digestion 

ADBA Anaerobic Digestion and Bioresources Association  

AONB Area of Outstanding Natural Beauty 

BEIS Department for Business, Energy & Industrial Strategy 

CCGT Combined Cycle Gas Turbines 

CfD Contract for Difference 

DNO / DSO Distribution Network Operation / Distribution System Operator 

EfW Energy from Waste 

EIA Environmental Impact Assessment 

EV Electric vehicle 

FES Future Energy Scenarios 

FiT Feed in Tariff 

GW Gigawatt (1,000,000,000 watts) 

GWh A unit of energy that is equal to the energy provided by 1 Gigawatt in one hour 

HCNBP Herefordshire Climate and Nature Board and Partnership  

kW Kilowatt (1,000 watts) 

kWh A unit of energy that is equal to the energy provided by a thousand watts in one hour 

LEP Local Enterprise Partnership 

LVIA Landscape and Visual Impact Assessment 

MSW Municipal Solid Waste 

MW Megawatt (1,000,000 watts) 

MWh A unit of energy that is equal to the energy provided by 1 Megawatt in one hour 

NZC Net Zero Carbon 

PV Photovoltaic - solar electricity panels, which convert the sun's energy into electricity 

REPD Renewable Energy Planning Database 

ROC Renewable Obligation Certificate 

SCAP Shropshire Climate Action Partnership  

SSCA South Shropshire Climate Action 

SPEN Scottish Power Energy Networks  

T&WBCCP Telford & Wrekin Borough Climate Change Partnership  

WPD Wester Power Distribution 
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10. Appendices  

10.1 Appendix 1 Renewable generation sites in the Marches 

Table 10.1 Table A1 - Renewable generation sites in the Marches 

Generation Type & Site Names Installed Capacity (MWelec) 

Known pre-application sites (as at August 2021) 32 

Solar Photovoltaics 32 

       Maesbury Rd, Oswestry 2 

Steeraway Solar Farm 30 

Application Submitted (as at August 2021) 60.3 

Solar Photovoltaics 60.3 

Manor Farm Solar Panels 0.3 

Bubney Farm 30 

New Works Solar Farm 30 

Awaiting Construction (as at August 2021) 54.1 

Anaerobic Digestion 1 

RAF Shawbury 1 

Solar Photovoltaics 53.1 

A J Lowther and Son Premise 1 

Broomy Hill Water Treatment Works 0.3 

Bryn-Y-Plentyn Farm 0.5 

Myttons Solar Farm 49.9 

Ricoh UK Products 1.2 

Ridgehill WPS 0.2 

Operational (at end of 2019) 228.7 

Anaerobic Digestion 7.9 

Abbots Moor Farm Anaerobic Digester (Farm AD) 1 

Broughall Fields Farm 2.4 

Swancote Farm 1.2 

Swancote Farm AD  2.2 

Wigley Farm 1.1 

Biomass (dedicated) 1.1 

ABP Ellesmere Abbatoir 1.1 

EfW Incineration 8 

Battlefield EfW 8 

Landfill Gas 5.6 

Betton Abbots 1.3 

Candles/Coalmoor Landfill 2.9 

Granville Landfill Site 1.4 

Solar Photovoltaics 206.1 

Albrighton Solar farm 15.8 

Astley Solar Farm 5 

Bromfield Sand and Gravel 0.5 

Charity Farm (Burlton Solar Farm) 14.4 

Condover (Green Farm) 10.2 
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Condover Airfield 12.3 

Ebnal Lodge (resubmission) 5 

Granville Road Solar Farm 5 

Hadley Solar Farm 6.6 

Hayford Farm 8.9 

Hayford Farm - extension 8.2 

Henley Solar Farm 6.5 

Land at Green Farm 1 

Land at High Point Farm 4.5 

Land To The North Of Moor Farm        3.8 

Land West of Sheriffhales (resubmission) 8.2 

Lower Venn Farm 5 

Lyreco - Telford Distribution Centre 3.8 

Pitchford 10.2 

Priest Weston 1 

Rushmoor Lane Farm (Cheshire Coppice) 5 

South of Henley Hall 5 

Sundorne Grove 20 

Tiddiecross Solar Farm 10.5 

Twemlows 10 

Upper Meadowley Farm 10.7 

Wheat Leasows Solar Park 4 

Witches Solar Farm 5 

Grand Total 375.1 
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10.2 Appendix 2: Scenario Summary 

  
Demand 
Scenario 1 Marches LEP No change 2 SPEN 26% increase 3 SCAP 60% increase  4 Double current demand 5 Three-fold increase Cumulative CO2e savings 

(MT) to 2030 

Generation 
scenario 

Meets 50% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 100% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 50% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 100% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 50% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 100% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 50% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 100% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 50% 
demand? 
Shortfall/ 

surplus 
(GWh) 

Meets 100% 
demand? 
Shortfall/ 

surplus 
(GWh) 

100g 
assumption 

203g 
assumption 

1. Business 
as usual 

-562.62 -2213.62 -991.88 -3072.14 -1553.22 -4194.82 -2213.62 -5515.62 -3864.62 -8817.62 0.90 1.82 

2. WPD 
Leading 
the Way 

-770.19 -2421.19 -1199.45 -3279.71 -1760.79 -4402.39 -2421.19 -5723.19 -4072.19 -9025.19 0.71 1.45 

3. One 
Tenth of 

LEP 

2736.73 1085.73 2307.47 227.21 1746.13 -895.47 1085.73 -2216.27 -565.27 -5518.27 1.43 2.91 

4. Major 
PV 

Increase 

1238.08 -412.92 808.82 -1271.44 247.48 -2394.12 -412.92 -3714.92 -2063.92 -7016.92 1.81 3.67 

5. Wind 
power 

5060.60 3409.60 4631.34 2551.08 4070.00 1428.40 3409.60 107.60 1758.60 -3194.40 2.50 5.08 

6. Mixed 
renewables 

(1) 

1772.42 121.42 1343.16 -737.10 781.82 -1859.78 121.42 -3180.58 -1529.58 -6482.58 1.97 4.01 

7. Mixed 
renewables 

(2) 

5203.13 3552.13 4773.87 2693.61 4212.53 1570.93 3552.13 250.13 1901.13 -3051.87 2.84 5.77 
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