
is your  
business  
sustainable? 



who we are 

In Perpetuum is the newly created entity to deliver a Bio Energy Cluster investment portfolio  
around the Bio Power, Heat, Fuels and Chemicals markets globally. 

sustainable business and investment solutions       

Biomass and Biofuels are highly regulated global B2B  commodity markets that have suffered from market  
disturbances. 
 

Many have been constrained by market / country regulatory  regimes, leaving them distressed or with any 
growth limited  to short periods of profitability followed by turmoil. 

what we do 

In Perpetuum provides both a development engine and a marketplace for the Bio Mass, Fuel or  
Chemical outputs. All products and projects will deliver measurable sustainable benefits, meaning  
they have a positive and provable local and/or global effect on society and the environment. 

 The Biochemical market is an emerging sector driven by  B2C demand and expectation that brands will “do the 
right thing” when it comes to looking after the planet. 
 

This creates an opportunity for commercially competitive  biogenic chemicals from established and novel 
feedstocks  or technology routes. 
 

Our analysis shows some of these opportunities will work  efficiently when clustered around existing BioEnergy 
assets. 



how we do it 

Immediate opportunities exist around BioEnergy assets from field to fuel for heat, power and  
transport markets, where assets have become distressed in some way. 

sustainable business and investment solutions       

The precise investment / development solutions can only be defined following detailed investigation, analysis, 
“optioneering” and critical decision making to identify the most appropriate  returns and societal benefits. 
 

Optioneering will lead into consideration of a broad range of opportunities, including Bio chemicals as well as 
Biomass for heat and power and Biofuels for transport and power. 

our experience 

5 0  years of combined experience in this market sector 

• Bio Mass / Fuels and Chemical markets 
• New team / Market development 
• Project evaluation & delivery 
• Sustainability systems 
• Price / value discovery and Trading 
• Government and Public Affairs 



development activities 

sustainable business and investment solutions       

Identification, development,  

technology, due dilligence,  

partnering and funding. 

Project  
Evaluation 

Corporate standards, project  

standards, governance,  

certification for impact. 

Sustainability  
Systems 

Price / Value  
Discovery and  

Trading 

Project valuation and  

ongoing position  

management. 

Project deployment,  

partnership execution,  

certification and  

commissioning. 

Project  
Delivery 

Delegation of authority,  

forecast returns, project  

costs, funding and into  

operating P&L. 

Financial  
Reporting 

Local, regional, global  

sustainability standards  

and system  

development. 

Government  
and Public Aflairs 

Feedstock

Logistics

Sustainability,		
Social,	LandUse

Markets
(local	demand	&	

partnership	 options)

Policy	&Legislation

Technology

Economics&		
Investor Return



OFTEC 

roadmap to a sustainable future  

sustainable business and investment solutions       

In light of BEIS intention to eliminate liquid fossil fuels, OFTEC recognises the 
potential demise of the oil heating sector unless an alternate feedstock is 
found. OFTEC and its members face potential loss of market and subsequent 
loss of income and business uncertainty without an alternate. Liquid biofuels 
may be an alternate. However, some work is needed to convince BEIS that they 
offer a sustainable and available solution given the policy uncertainty and flip 
flop around use of liquid biofuels in the transport energy sector.  
  
OFTEC intends to present to BEIS a roadmap of how to get to sustainable liquid 
biofuels in the off-gas heating network. This will be, by adopting In Perpetuum’s 
approach to a robust analysis of the sector to underpin policy options. The 
approach will consider in full the following seven factors: Sustainability / 
Feedstocks / Technology / Logistics / Markets / Policy & Economics.   



OFTEC 

methodology  

sustainable business and investment solutions       

Feedstock
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supply	chain	flowcharts
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        Overview of the technical methodology:  

Base	case

•UK	off-gas	heat	demand

•English	Housing	Survey

•Typical	housing	stock

•Typical	property	heating	
solution

Energy	reduction

•Reasonable	improvements

•Deep	Improvements

`

Oil	Tank

Oil	Boiler

DHW
Cylinder

Technology	options

•ASHP

•GSHP

•LPG

•Biomass

•Sustainable	liquids

•Electrical	panel/	
convection	heaters

£122

£175

£220

£271

£321 £321 £333

£411

£555

B100 B30K	UCOME Bio	LPG Biomass	Boile r Hybrid A SHP Storage	Heate rs GSHP Panel,	Convector	

or	Radiant	Heate rs

Annualised	Carbon	Sav ing	cost	- Average	(£/t)	

Costs/	impacts

•Capital	costs

•Running	costs

•Other	factors



        Current housing stock ( E n g l a n d ) :  

Estimated number of oil using homes by dwelling type and age profile 

Group Pre - 1919 1919 - 1944 1945 - 1964 1965 - 1980 Post - 1980 Total 

Terraced house 80,600 4,500 6,750 10,000 6,700 108,550 

Semi-detached house 81,900 23,600 40,150 27,500 14,400 187,550 

Detached house 218,600 22,000 40,500 86,200 112,900 480,200 

Bungalow 19,900 8,350 42,700 65,350 29,400 165,700 
       

Total 401,000 58,450 130,100 189,050 163,400 942,000 

 



        Current housing stock ( E n g l a n d ) :  
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Oil-fired condensing boilers have PCDB listed SAP 2012 annual efficiencies of up to 94%. 

Historically, flow and return water temperatures of 85/65°C (ΔT 55) were used for the design 

of older with gravity circulation, but this was reduced to 82/71°C (ΔT 55) for all gas and oil 

appliances with pumped circulation. Currently, condensing boiler systems use 70/50°C  

(ΔT 40) to maximise efficient operation. Although there is some 20°C difference between 

current and historical design criteria, this has not hampered the transition from standard 

efficiency to condensing boilers as it has been proven beyond doubt that previously installed 

radiators were almost always oversized. 

 

Figure 2: Age profile of existing oil central heating systems 

 

 

[> 12 years – standard efficiency average 85%; < 12 years condensing 93%] 

[Boiler life expectancy and replacement costs – 15 years £2500 - £7000] 

[Tank life expectancy and replacement costs – 15 – 20 years £2500 - £3000 depending on 

size] 

[Two stage and modulating burner technology] 
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37%

47%

Age profile of existing oil central heating systems  

Less than 3 years old 3 - 12 years old More than 12 years old
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2.2 Analysis of the existing oil using housing stock 

2.2.1 Dwelling types and age profile 

In order to identify the number of archetypes of existing homes with oil heating, by dwelling 

type and age profile, the annex tables8 and the supplementary statistical datasets9 from the 

EHS 2016 have been analysed and cross-correlated with BRE publication FB 71, 201410.  The 

findings of this work are as follows: 

There are four main dwelling types currently using oil heating; terraced houses, semi-detached 

houses, detached houses and bungalows.  Detached houses are the most prominent dwelling 

type (51%).  A breakdown of oil using homes by dwelling type is shown in Figure 3. 

 

Figure 3: Oil using homes by dwelling type 

 

 

For each of the dwelling types identified, there are five main periods during which they were 

built: 

- Age Group A:  Pre – 1919 

- Age Group B: 1919 – 1944 

- Age Group C: 1945 – 1964 

- Age Group D: 1965 – 1980 

- Age Group E:  Post – 1980 

 

                                                

8 MHCLG (Jul 2018), English Housing Survey – Energy Efficiency 2016 
https://www.gov.uk/government/statistics/english-housing-survey-2016-energy-efficiency 
9 MHCLG (Jul 2018), English Housing Survey – Statistical datasets 
https://www.gov.uk/government/collections/english-housing-survey#statistical-data-sets 
10 BRE (2014), “The age and construction of English homes. A guide to ageing the English housing stock” 

11%

20%

51%

18%

Oil using homes by dwelling type
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For all dwelling types, Pre – 1919 was the most prolific build period (46%).  A breakdown of 

the age profile of all oil using homes is shown in Figure 4. 

 

Figure 4: Age profile of oil using homes (all dwelling types) 

 

 

For terraced houses, Pre – 1919 was the most prolific build period (75%).  A breakdown of the 

age profile of terraced houses is shown in Figure 5. 

 

Figure 5: Age profile of oil using terraced houses 
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For bungalows, 1965 – 1980 was the most prolific build period (39%).  A breakdown of the 

age profile of detached houses is shown in Figure 8. 

 

Figure 8: Age profile of oil using bungalows 

 

 

A summarised breakdown of oil using homes by dwelling type and age profile is shown in 

Figure 9 and Table 1. 

 

Figure 9: Breakdown of oil using homes by dwelling type and age profile 
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Existing heating system installed in pre 1919 
detached property  

                  Boiler size = 40kW non-condensing                         
 Boiler efficiency = circa 70%        
 System efficiency = circa 55%        
 Oil Tank = 2000l unbunded, steel 
                   Fuel = Kerosene        
 No loft insulation 
 Single glazing in wood frame        
 No wall insulation 
 4 x open chimneys – no throat restrictors 

`

Oil	Tank

Oil	Boiler

DHW
Cylinder

Total heat loss = 40kW/h 
Annual Space Heat requirement = 49447kWh/Year 



        Energy Efficiency and Optimisation ( E n g l a n d ) :  

-15% 

-42.50% 

Reasonably	Improve	carbon	saving	from	
base	position

Deeply	Renovate	carbon		saving	from	base	
position

Energy	demand	reduction	through	home	
improvements

£6,315.66	

£9,134.47	
£10,081.67	

£14,341.36	

Reasonably	Improve	capex	
cost	(low)

Reasonably	Improve	capex	
cost	(high)

Deeply	Renovate	capex	cost	
(low)

Deeply	Renovate	capex	cost	
(high)

Capex	costs	(£)	for	home	improvements	(per	house	
average)

Estimated number of potential building energy efficiency improvements 

 Reasonable < 5 days Deep > 5 days 

Group 
First-time 

loft 

insulation 

Loft 
insulation 

top-up 

First-time 
double 

glazing 

Double 
glazing 

upgrade 

Cavity 
wall 

insulation 

Solid wall 

insulation 

Floor 

insulation 

Terraced house 18,370 87,835 20,370 85,835 10,050 85,100 101,850 

Semi-detached house 29,130 153,380 34,630 147,880 40,590 105,500 173,150 

Detached house 56,220 384,465 73,460 367,225 76,020 240,600 367,300 

Bungalow 14,190 146,590 25,590 129,820 64,830 28,250 136,300 
        

Total 117,910 772,270 154,050 730,760 191,490 459,450 778,600 

 

£362.50	

£137.79	

Reasonable	fabric	improvements Deep	fabric	renovation

Carbon	saving	cost	- Average	of	High	and	Low	
CAPEX	(£/t)



        Carbon saving costs (average) per technology 
( E n g l a n d ) :  SA P 1 0 . 1  b a s i s  

£122

£175

£220

£271

£321 £321 £333

£411

£555

B100 B30K	UCOME Bio	LPG Biomass	Boiler Hybrid ASHP Storage	Heaters GSHP Panel,	Convector	

or	Radiant	Heaters

Annualised	Carbon	Saving	cost	- Average	(£/t)	

2018	=	
£404

2018	=	
£442

2018	=	
£794

2018	=	
£565

2018	=	
£1,354



OFTEC 

roadmap to a sustainable future  

sustainable business and investment solutions       

Questions raised: 
 
• Pricing sensitivity 

 
• Biomass availability 
 
• Roadmap to truly low carbon power (cold, still, winters 

night scenario) 



        Carbon saving costs (average) per technology 
( E n g l a n d ) :  C u r re n t  m a r ke t  p r i c e s  a n d  e m i s s i o n  fa c to rs  



        Carbon saving costs (average) per technology 
( E n g l a n d ) :  B E I S  G re e n  B o o k  b a s i s  

£80

£145 £143

£218
£244 £236

£198

£314

£386

B100 B30K	UCOME Bio	LPG Biomass	Boiler Hybrid ASHP Storage	Heaters GSHP Panel,	Convector	

or	Radiant	Heaters

Annualised	Carbon	Saving	cost	- Average	(£/t)	



sustainable business and investment solutions       

 Biomass availabilit ies  
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sustainable business and investment solutions       

 Roadmap to truly low carbon power  
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REA thought leadership 

build on bioenergy strategy  

sustainable business and investment solutions       

• Forward projection for grid emissions factors 
• Engaging with National Grid Future Energy Scenarios 
• Applying REA/ member competence 

 
• Push for further work on biomass availability 

• CCC position seems to be conservative 
• CCC themselves now promoting greater adoption of energy crops 
• Danger of a view that biomass is scarce seems to be misdirecting policy 

 
• Develop integrated REA position on Bioenergy for heat 

• Sustainable low carbon liquids 
• Sustainable low carbon gases 
• Sustainable low carbon solid biomass 

 



www.inperpetuum.global 

Jason Woods 

+44(0)7880 356767 
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+44(0)7720 411779 
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business  
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Reasonable improvements to fabric  and heating 
system installed in pre 1919 detached property  

Total heat loss = 22kW/h 
Annual Space Heat requirement = 24285kWh/Year 

                  Boiler size = 22kW condensing                                            
 Boiler efficiency = circa 93%                                            
                   System efficiency = circa 70%       
 270mm loft insulation 
 Double glazing in uPVC        
 4 x open chimneys – capped & trickle vented        

`

Oil	Tank

Oil	Boiler

DHW
Cylinder

Larger	radiators



`

Oil	Tank

Oil	Boiler

DHW
Cylinder

Reasonable improvements to fabric  and heating 
system installed in pre 1919 detached property –  B30K 

 Oil Tank = 2000l bunded, plastic 
                  Fuel = B30Kerosene          
       

B30K
Low High

£750 £3,610

£750 £3,970

£750 £3,970

£750 £3,610

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow



`

Oil	Tank

Oil	Boiler

DHW
Cylinder

Reasonable improvements to fabric  and heating 
system installed in pre 1919 detached property –  B100 

                 Oil Tank = 2000l bunded, plastic 
                  Fuel = B100                
       

B100

Low High

£1,250 £3,610

£1,250 £3,970

£1,250 £3,970

£1,250 £3,610

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow



Reasonable improvements to fabric  and heating 
system installed in pre 1919 detached property –  ASHP 

                  Heat pump size = 17kW                                            
 HP SCOP @55°C = circa 373%                                                             
 System efficiency = circa 75%       
 Tank = None                                                             
 Fuel = Electricity              
      

Note: Largest single phase heat pump currently available 
cannot satisfy the heat loss at the design conditions –  
supplementary heat source is required. DNO issues need 
to be addressed. 

DHW
Cylinder

Larger	radiators

ASHP

Low High

£6,000 £7,495

£7,600 £9,195

£9,200 £10,895

£8,100 £9,695

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow



Reasonable improvements to fabric  and heating 
system installed in pre 1919 detached property –  GSHP 

 Ground source heat pump 
 Tank = None                                                             
 Fuel = Electricity              
       

Note: DNO issues need to be addressed. 

DHW
Cylinder

Larger	radiators

GSHP

Low High

£12,100 £21,295

£12,100 £21,295

£12,100 £21,295

£12,100 £21,295

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow



Reasonable improvements to fabric  and heating system 
instal led in pre 1919 detached property –  Biomass 

                  Boiler size = 22kW condensing / Modulating                         
 Boiler efficiency = circa 91%                                           
 Bulk Pellet Store 
                  Fuel = Pellets                
       

`

DHW
Cylinder

External	Store

Biomass
Boiler

Biomass	Boiler

Low High

£10,100 £18,295

£10,100 £18,295

£10,100 £18,295

£10,100 £18,295

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow



Reasonable improvements to fabric  and heating system 
instal led in pre 1919 detached property –  Hybrid 

                  Boiler size = 12kW condensing                           
 Oil Tank = 2000l bunded, plastic 
                  Fuel = B100 & Electricity               
       

Note: DNO issues need to be addressed. 

`

Oil	Tank

Oil/Hybrid

DHW
Cylinder

Hybrid

Low High

£12,350 £13,845

£12,700 £14,295

£13,300 £14,995

£12,600 £14,195

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow



Reasonable improvements to fabric  and heating 
system installed in pre 1919 detached property –  LPG 

 Boiler efficiency = circa 90%                                                             
 System efficiency = circa 67%       
 LPG Tank = 2000l                                                                
 Fuel = LPG               
       

`

LPG	Tank
LPG	Boiler

DHW
Cylinder

Bio	LPG

Low High

£3,700 £6,795

£3,800 £8,295

£3,800 £10,295

£3,800 £9,295

CAPEX	cost	per	house	type

Terraced	house

Semi-detached	house

Detached	house

Bungalow


