




Location: Copenhagen and surrounding municipalities 

Start Date: 1903, but transmission networks built 1986-1990

Operated by: VEKS, CTR

Capacity: ~8,500 GWh / year
~1,900 MW heat CHP or waste
~1,300 MW heat peak load
~1,400 MW electrical

Annual CO2 savings: CTR system: estimated 1.5 million tCO2/annum

Customer type: Large numbers of residential demands but supplies 97% 
of buildings in Copenhagen in total

Electricity  arrangement: Wholesale into national pool system from large power 
plants

Capital cost CTR transmission system only, £230 million 
VEKS: 2007 book value, £70 million
Cost of CHP plants and distribution networks unknown

Carbon reduction capital cost index Not known

No. of customers CTR, 275,000
VEKS, ~150,000

1  According to CTR see - http://www.ctr.dk/images/publikationer/CtrUK.pdf 

CASE STUDY 5: Copenhagen Community 
Energy Network

Origins of the Project

District heating systems have been in use in 
Copenhagen since 1903 and developed during 
energy crises brought on by both World Wars. 
However, they were systematically expanded 
following the oil price shocks of the 1970s. This 
energy crisis forced the Danish government 
to devise methods to reduce their reliance on 
imported fossil fuels. The process of achieving 
high levels of penetration has taken 30 years to 
realise. 

This included the greatest possible utilisation 
of CHP. This was achieved through systematic 
heating network planning. In Denmark it is 
mandatory for large scale power production to 
put waste heat to use, and it is also mandatory 
for all buildings with a heat load over 250 kW to 
connect to a district heating network if available 
in your area. High fuel oil taxes also encourage 
connection. 

97% of buildings in Copenhagen are connected 
to the district heating scheme. In total the district 
heating network supplies 50 million square 
meters of floor area. The heat is distributed using 
a transmission system which connects four CHP 
plants, 4 waste incinerators and around 50 peak 
load boiler plants.
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Engineering Approach

70% of annual heat demand is generated by 
4 large scale CHP plants, 25-30% by waste 
incineration plants, and the remainder by peak 
load natural gas or oil boilers. 

Heat is transmitted from the CHP plants and 
other heat sources using a high temperature, 
high pressure transmission network. This network 
is operated by VEKS and CTR. Heat is then 
distributed by local, often municipally owned, 
distribution companies. 

Heat losses amount to approximately 12% of 
the total heat generated by the CHP and waste 
incineration plants. 

Economic Issues

The mix of heat energy production plants means 
that the local district heating companies have 
a choice of where they buy heat from. This 
introduces competitive pricing and the benefit of 
reduced prices.

The heat prices paid by consumers are based 
on the operating costs of the system, which are 
calculated each year. Generators offer their heat to 
a pool, with suppliers buying the heat in advance, 
based on the prices offered.
The total investment for the systems is not known 
as there are multiple companies involved. 

Commercial Issues

The transmission network system was financed 
largely by foreign loans, most work took place in 
1986-87. The investment is recovered in the prices 
charged for heating.
The entire system is operated as a not-for-profit 
venture. Around ninetween co-operatives own 
the system and the plant is operated by two main 
companies, VEKS and CTR, in turn owned by the 
co-operatives. The system is separated into three 
businesses, the generation, transmission and 
distribution/supply components.

The generators bid to sell heat to the system 
based on demand predictions from the system 
operators. The transmission companies sell 
heat at municipality sub-stations to distributor-
suppliers, who are then responsible for selling 
heat to individual customers. It is estimated by 
CTR that distributor-suppliers charge customers 
approximately double the wholesale cost to cover 
their operations.

Public Sector Involvement

The government and municipalities are the 
architects of the scheme and have executed a 
long-term plan to enable a market to emerge. 
They strictly zoned the city into area that would 
and would not have district heating. A number of 
initiatives were required to ensure the acceleration 
of the project, such as:

Ban on electric heating in new buildings;•	
Heat planning;•	
Investment subsidies to utilities who •	
rehabilitate and complete networks;
Investment subsidies to consumers who install •	
central heating and connect to district heating;
Mandatory connection of buildings above 250 •	
kW heat load.

Summary

Long-term government initiative to •	
achieve large-scale district heating;
Send clear signals to all involved, with •	
heat-planning zones and a market with 
transparent costs;
Provided incentives for those involved in •	
generation, transmission and distribution;



Location: Stockholm

Start Date: Earliest plant (Hasselby) began running in 1959

Operated by: AB Fortum Värme

Capacity: 480 MWe, 3,400 MWth 

Annual CO2 savings: 800,000 tCO2/annum

Customer type: Households, commercial, and industrial premises.

Electricity  arrangement: Wholesale into the national power pool

Capital cost Unknown

Carbon reduction capital cost index Unknown

No. of customers ~ 6,000 large customers, approximately 60% of buildings

CASE STUDY 6: Stockholm District Heating 
System

Origins of the Project

Stockholm’s district heating network has been 
in operation for approximately 40 years and is 
currently operated by Fortum Energy of Finland.

Prior to district heating, buildings would generate 
heat through either wood stoves or oil burners. 
The district heating project was seen as a means 
of providing heat efficiently and avoiding air 
quality problems in the city. The city has seen 
a reduction in sulphur and NOx emissions over 
the last 40 years. The district heating plant is 
competitive with other means of heat supply, 
this is predominantly because there is not an 
extensive natural gas network. 

The district heating network consists of four main 
plants serving different geographic areas of the 
city. The first of the four main plants, Hasselby, 
began operation in 1959 and the system’s capacity 
has gradually been expanded with the addition of 
new piping and plants, and now runs on biomass. 
Vartan, the largest plant, was gradually converted 
from electricity generation to also supply heat 
during the 1960s and 70s. A waste incinerator 
plant was added to the network in 1970 and since 
expanded.  
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Role of the Public Sector

The City of Stockholm were sole owners of the 
original energy supply company, therefore fifties-
era city government was able to stipulate that 
new buildings connect to the district heating 
network when it sold land to developers.  This 
allowed the fledgling system to gain critical mass; 
the current system has been cost-competitive in 
the heating market for decades.

Commercial Issues

The network is owned and operated by a 
company jointly owned by the City of Stockholm 
and the Finnish energy company Fortum. 
Maintenance work is carried out by Fortum and 
their sub-contractors. 

Contractual and Legal Issues

Stockholm Energi is the sole operator in the city, 
but the district heating competes with other 
heating alternatives. As Stockholm has no supply 
of natural gas, these consist of oil-fired or electric 
heating.  

Customers are charged a connection fee and 
required to commit to use the system over a 
specified time period if they want to join the 
district heating scheme.  Contracts are negotiated 
on an individual basis.

At the beginning of the 1980s, rising oil prices 
and the availability of cheap electricity led to a 
growth of interest in heat pumps.  This lead to the 
building of the Ropsten District Heating Plant, 
the world’s biggest heat pump installation, with a 
total capacity of 260 MW.

In addition to district heating, Stockholm Energi 
also provides district cooling.   

Engineering Approach

The distribution system in the City of Stockholm is 
geographically divided into three major networks: 
the Central Network, the North-Western Network, 
and the Southern Network.  The total pipe length 
of the distribution system is 765 kilometres.  

Oil-fired plants contribute to 2,000MWth of 
capacity, mainly during peak load.  420MWth heat 
pumps are used to feed the base load along with 
200MWth of biofuel-fired plants.   There are also 
530MWth of electrical boilers, but the use of these 
is dependent on the price of electricity.  The only 
coal-fired plant has a capacity of 220MWth.

Over the entire system, 35% of heat produced 
originates from fossil fuels (oil and coal), 24% 
comes from biofuels (household waste, wood 
chips, bio-oils, olive grains), 26% comes from 
waste water and sea water (the corresponding 
heat pumps use electricity corresponding to 13% 
of the used fuel). Cogeneration produces a total of 
480 MWe.in electricity.

Stockholm Energi’s district cooling scheme utilises 
new and existing infrastructure to serve the 
centre of Stockholm. The coolth is extracted from 
seawater and is transported to central parts of the 
city in new pipes, located mainly in existing rock 
tunnels for district heating. 

Economic Issues

The district heat turnover of 5,500 GWh includes 
sales of 250 GWh to neighbouring municipalities.  
This enables increased security if supply for the 
region as a whole and offers better diversity for 
the system operators, Stockholm Energi..

Currently, district heating’s strongest source 
of competition comes from individual heat 
pumps and boilers run on wood pellets.  In the 
past, individual oil or electric boilers were more 
common, but rising prices made these alternatives 
less popular.

There is demand for expansion of the district 
heating network in Stockholm.  During the past 
few years, new customers have been connected 
at a rate of 150-200 GWh per annum.  This is 
projected to continue during the years ahead, 
leading primarily to more efficient use of already 
installed capacity.

Each premises is metered and billed for energy 
consumption, based on volume of water used and 
temperature difference between entry and exit.

Summary

Long-term planning from the local •	
government;
Heat market with neighbouring •	
municipalities;
No competing gas infrastructure;•	
Expensive alternative heat sources;•	
Providing an anchor load at the onset of •	
the scheme;



Location: New York District Steam

Start Date: 1881

Operated by: ConEdison

Capacity: ~400MWe electricity
~6000MWth heat

Annual CO2 savings: Unknown
(117 lbsCO2/Mlb Steam, typically 70% saving over oil, 
60% saving over dual fuel, 5- 10% saving over gas)

Customer type: UN, Empire Stave Building, large offices, hotels, schools, 
residential complexes, dry cleaners, laundrettes

Electricity  arrangement: Sold retail through ConEdison who also supply gas and 
electricity throughout New York. 

Capital cost Unknown, but recently invested $200 million in network 
refurbishment 

Carbon reduction capital cost index Unknown

No. of customers 1,800 steam customers 

CASE STUDY 7: New York District Steam 
System

Origins of the Project

The project was privately financed by New York 
Steam and established in 1881 and has developed 
into one of the largest steam networks in the 
world. The steam system pre-dates electrical 
distribution within the city. The scheme started 
with only a few customers, quickly expanding to 
40 within a year.  The scheme saw rapid expansion 
in the 1920’s and 1930’s.  ConEdison took over 
75% of the steam company in 1932 and fully 
acquired it in 1954.

To summarise the drivers were:
No competing infrastructure;•	
Avoiding the need for combustion in the city •	
(pollution);
Built in conjunction with the construction •	
boom of the pre-depression era;

Engineering Approach

The steam distribution scheme includes over 105 
miles of pipework with a total of 7 plants supply 
the steam.  The scheme consists of the following 
installed plant:

5 Manhattan plants•	
1 Plant is located in Queens•	
1 Plant is located in Brookyln•	
3 of which are CHP with 4 boiler only plants•	
The East River plant is a 360 MWe combined •	
cycle gas turbine cogeneration plant 
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The steam system is fully charged all year round, 
with limited Cogen included within the scheme.  
The Steam system operates under high pressure 
and complex step down valve sets are required 
to drop the pressure. The system operates 
with no condensate return creating significant 
inefficiencies.  Condensate must be cooled before 
being returned to the sewer.  

The high pressures and high temperature 
distribution has led to some safety problems in 
recent years.  Contrary to popular belief there is 
no natural venting of steam from the New York 
system, steam rising from the sewers is due to 
cold water draining into service pits and onto 
pipework which has become exposed.
Most of the distribution pipework is insulated 
and space heating is either supplied through low 
pressure steam system after passing through 
a steam to steam heat exchanger, or hot water 
distribution.  

Electricity supplied from the CHP is transformed 
from 11kV to 33kV and distributed to the local 
substation.

Many customers run absorption chillers in the 
summer, this is thought to offset some 400 MW of 
electrical generation needs.  Financial incentives 
for steam rates and from state funded programs 
makes this financially attractive.  

Economic Issues

ConEd must serve all customers with steam if 
located within 200ft of a steam distribution pipe.  
If this is not the case ConEd will evaluate returns 
from a new connection and if it will provide 
returns within two years ConEd will carry out the 
connection.  If the returns are too low to justify 
the capital expenditure by ConEd the customer 
must pay for the connection. Connection charges 
are set at 75% of the avoided costs of providing 
conventional plant.

Running a building on steam heating could have 
monthly energy costs 10 – 20% higher than gas, 
however this does not take account of offset 
maintenance costs. All maintenance of steam 
traps must be carried out be ConEd maintenance 
contractors, however bills are passed on to 
suppliers.

Role of the Public Sector

The district steam system is a well established 
commercial entity dating back to the 19th 
century. ConEd is regulated as a utility provider, 
including a Steam Ombudsman service. 

The New York City Plan 2030 talks about small 
local district energy networks and there is 
indication that ConEd may in the future have 
to accept this competition. Currently there are 
limitations on private developers wishing to 
compete with ConEd by building their own local 
CHP schemes, due to the monopoly on electricity 
distribution buildings, held by ConEd.   

Commercial Issues

The infrastructure is owned and maintained by 
ConEd.  The sale of steam works in much the same 
way as the sale of electricity or gas within the city; 
customers expect the same quality and level of 
service.  

The aging infrastructure has been an issue in 
recent years with two explosion of steam pipes 
where insulation has degraded and cold water 
seeped onto the high pressure steam line.  This 
has called into question the long term viability 
of maintaining the steam distribution network.  
Recent press articles have questioned why a 
steam system in the city and whether a hot water 
distribution system would be safer to operate.

Contractual and Legal Issues

Steam is sold under a monthly rate adjustment 
agreement.  A rate is set each year for the basic 
cost of steam.  Under all service classifications 
the monthly rate is subject to a credit or debit 
according to the cost of fuel for that month. 
During summer months there is a lower steam 
rate to encourage it’s use for absorption cooling.

Supply Chain

All maintenance to the distribution network is 
carried out by ConEd.  The maintenance of steam 
traps within buildings must be maintained by 
ConEd contractors, for which tenants are billed to 
repair leaks and for all parts and labour costs.

Summary

The project was instigated many years •	
ago and the company developed as a 
monopoly supplier of steam to the city;
Due to the early investment in •	
infrastructure, ConEd can compete with 
other energy alternatives (such as gas);
The argument for steam is not based •	
on the environment, but on cost. CO2 
savings are relatively small due to the 
lack of cogeneration in raising steam;
The aging network is now failing in •	
places and significant investment will be 
required to ensure the longevity of the 
system; 
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Appendix E:     Carbon and energy balance  



Figure E1 – Proposed decentralised energy mix to meet 25% target using combined heat and power plants

Proposed decentralised energy mix to meet 25% target using combined heat and power plants

0

5000

10000

15000

20000

25000

30000

35000

To
ta

l e
ne

rg
y 

su
pp

ly
 (G

W
h)

Potential for Microgeneration
Shortfall CHP
Potential Energy From Waste
Proposed New Build Development with CHP
Potential CHP from Existing Power Stations
Existing CHP
Losses from distribution (heat and power)
25% Target

To
ta

l e
ne

rg
y 

su
pp

ly
 (G

W
h)

1.1	 Overview

The following data sets out how our proposed plan to meets the 25% decentralised energy target by 
2025. An energy and carbon balance is provided to quantify the proposals.

1.2	 Strategic plan for 25% decentralised energy

Energy source Energy production Plant capacity
Electricity
GWh/yr

Heat
GWh/
yr

Total
GWh/
yr

% of 
target
%

Electricity
MW

Heat
MW

Source

25% Target 30,000 25% of total energy supply for built 
environment, London, 25% DUKES 2006 
TOTAL GREATER LONDON 119794 GWh

Existing CHP 823 2,655 3,478 12% 204 518 2006 figures BERR Energy Trends Sept 07
Potential CHP from Existing 
Power Stations

1,794 7,810 9,604 32% 299 1,302 Buro Happold estimate, excluding power 
from Barking and Enfield

Proposed New Build 
Development with CHP

2,038 2,038 4,076 14% 340 340 Estimate based on GLA new development 
figures

Potential Energy From Waste 1,865 4,103 5,968 20% 237 520 Buro Happold estimate
Shortfall CHP 4,186 4,492 8,678 29% 698 749 w/o microgeneration
Potential for 
Microgeneration

2,451 8% The Growth Potential for Microgeneration 
in England, Wales and Scotland, Elemental 
Energy Report to  Microgeneration 
Steering Board, June 08

Losses from distribution 
(heat and power)

749 1,055 1,804

TOTAL decentralised 
energy excluding 
microgeneration

10,706 21,098 31,804 1,777 3,428

Table E1 – Strategic plan for delivering 25% decentralised energy target			      

											         

Proposed decentralised energy mix to meet 25% target using combined heat and power plants
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Figure E1 shows a possible way to deliver the 
25% target through a combination of new 
development, existing power plants and new 
energy from waste and gas fired CHP plants with 
district scale heat networks.
The following assumptions have been made for 
the plan:

All useful waste heat can be captured and used •	
from London’s existing power stations, this 
accounts for almost a third of the 25% target, 
but will be challenging to realise. This includes 
Barking, Enfield, Edmonton, SELCHP and 
Greenwich.
Currently proposed new build CHP schemes •	
go ahead. This includes Olympic Park, Stratford 
City, Greenwich Peninsula, New Wembley, 
King’s Cross etc.
All other new build is supplied with 70% •	
decentralised energy.
Existing CHP makes up around a sixth of the •	
target. (BERR Energy Trends Sept 06)
Significant potential for using energy from •	
waste exists. We have assumed that recycling 
rates reach 50% for municipal solid waste 
and 70% for commercial and industrial waste. 
The remaining residual waste is treated to be 
Refuse Derived Fuel and used to produce heat 
and power. (Making Waste Work in London, 
Mayor of London, February 08).
However, a shortfall remains. We believe this •	
shortfall could be most effectively met by 
district scale combined heat and power plants. 
Microgeneration could make a contribution to •	
meeting the target, providing very high levels 

of take up are achieved. We have assumed the 
maximum potential (described in The Growth 
Potential for Microgeneration in England, 
Wales and Scotland, Elemental Energy Report 
to  Microgeneration Steering Board, June 08), 
which would require a radical level of support 
from national government (feed in tariffs, 
grants, planning exemptions). However, even 
with this action the shortfall would still require 
over 3 times as much energy to be produced 
from new CHP plants compared to this 
microgeneration potential.

1.3	 Energy balance

Figure E-2 shows London’s current energy demand 
for the built environment and the energy demand 
following implementation of the proposed 
strategic plan. 

A reduction in primary energy use of 9% is 
achieved. 

A reduction in fossil fuel use of 10% is acheived.



Figure E-2 – Annual energy balance for current energy supply to buildings in London and energy supply in 2025 which meets the 25% target. All units in GWh/year
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1.4	 Carbon balance

Based on the energy balance in Figure E2 a 
carbon balance was developed. Table E2 shows 
the carbon saving achieved is around 10% versus 
the climate Change Action Plan total carbon 
emissions from London’s buildings.

Figure E3 shows the breakdown of emission 
savings by source. Systems serving new 
developments only make up 15% of the savings. 
Energy from waste and existing power stations 
provide almost 2/3 of the savings.

Current			 

Primary energy (GWh) Conversion Factor (tCO2/MWh) CO2 (Mt)
Gas 115,988 0.185 21.5
Coal 47,532 0.329 15.6
Nuclear 27,764 0.000 0.0
Oil 1,511 0.268 0.4
Biomass 5,587 0.000 0.0
Non-biodegradable Wastes 392 0.344 0.1
Other thermal 1,121 0.268 0.3
Non Thermal Renewables 1,062 0.000 0.0
Imported electricity 904 0.000 0.0
TOTAL 201,862 37.9

Future	(25% decentralised)		

Primary energy (GWh) Conversion Factor (tCO2/MWh) CO2 (Mt)
Gas 110,273 0.185 20.4
Coal 37,149 0.329 12.2
Nuclear 17,176 0.000 0.0
Oil 1,181 0.268 0.3
Biomass 4,366 0.000 0.0
Waste 10,914 0.110 1.2
Non-biodegradable Wastes 306 0.344 0.1
Other Thermal 877 0.268 0.2
Non Thermal Renewables 830 0.000 0.0
Imported electricity 707 0.000 0.0
TOTAL 183,780 34.5

Saving 				       3.5			            Mt CO2	
% Reduction			       9.1%		
Against CCAP			       10.1%		

Table E2- Carbon balance on primary energy use (million tonnes C02/yr) 

Annual carbon saving by decentralised energy source (Mt CO2/yr)
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Figure E-3 – Annual carbon saving by decentralised energy source (Mt C02/yr)
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Appendix F:     Workshop notes 



This document summarises the Engineering and Economics workshop that took place at Buro Happold 
on 2nd April 2008 and the breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Standardisation A standardisation of approach to DE must be 
found where possible. Currently each project 
is designed individually with set-up costs, time 
and effort being prohibitive and uncertain

Market is likely to produce this for new 
schemes given sufficient activity and 
competition

Existing buildings It is acknowledged that existing buildings 
must be brought into the wider DE model 
to have any chance of meeting the mayoral 
target of 25% energy supply through CHP
At present there is not a compelling case for 
existing buildings to connect to DE networks 
as DE must compete with gas and there is no 
obligation and limited incentive to switch

Strategic planning and incentives to connect 
existing buildings are required. Alternatively 
mandating connection of buildings above a 
certain scale, as per Denmark, may provide a 
way forward.
An improved business case for DE would 
enable ESCOs to offer incentives to connect.

Vision LDA and GLA have a long term vision of DE 
that sees a city wide heat network built up 
from the connection of smaller schemes. 
This would enable heat generators to bid to 
supply the network with heat and build-in 
competition (as per Copenhagen)

A long term strategic plan to deliver the vision 
is required.

Market failure LDA stated that they can make a case for 
providing funds for developing network 
infrastructure where the DE installation would 
not otherwise be feasible

A scheme to support a strategic approach to 
building heat networks is required. This may 
require low cost financing from the public 
sector due to the long payback periods. 
Without a radical change to national energy 
policy and regulation there is too much risk 
for the private sector to invest in large scale 
infrastructure. 

Scale Whilst the scale and hence efficiency of 
plant affects the quantum of carbon savings 
achievable, it may be necessary compromise 
to some degree to ensure actual delivery of DE 
schemes

Flexibility is required but the largest proportion 
of DE provision will be from a limited 
number of larger schemes. Those identified 
by GLA in the London Community Heating 
Development Study are examples of these 
schemes. 

Developer fund More efficient district scale schemes are not 
developed as new development is delivered 
slowly over time, with no single development 
large enough to merit a wider district scale DE 
scheme

A fund for developer contributions to offsite 
schemes which would build heat networks in 
the area of their development.

Discussion

Issue of power stations should be seen in conjunction with CHP capacity as there is a need to replace •	
25GW capacity of power stations in short / medium term. : Difficulty in building 10MW in Central 
London versus 500 MW 10 kms outside of London, but heat transmission networks is expensive. 
There are around 400,000  tonnes of refuse arising within the M25 every week which could be used for •	
energy from waste CHP schemes.
Heat mapping is required to identify heat loads and sources. The large commercial users must be •	
engaged. 
Any incentive for CHP may be an interim measure until there is a stronger price for carbon. Also it is •	
easy to lose heat but not easy to lose electricity. Better revenue return for CHP electricity should be the 
best way to proceed.
DE is relatively new in the UK (though systems have been around for a long time and greater use of •	
DE was explored in the early 1980s). The current approach is to rely on private sector funding for heat 
networks. However, most existing utility infrastructure was provided publicly. Since privatisation this 
infrastructure has been ‘sweated’ with minimal investment.
DE works for the following reasons in Denmark, Austria and Germany:•	
Feed-in tariffs;•	
Public sector investment;•	
Heavy tax of carbon intensive fuels/energy;•	
Thermally efficient buildings;•	

Discussion Point 1 – What is the minimum and/or optimum scale for a decentralised energy scheme? 
How does this relate to the Mayor’s target of 25% decentralised energy by 2025?

DE was defined, for the purpose of discussion, as low carbon heat networks, likely to be CHP in most •	
cases. This embeds electricity generation in London and provides low carbon heat;
At the moment ESCOs will tend to look towards larger schemes as these generate higher returns. Set-•	
up costs are similar regardless of scale thus fall disproportionately highly on smaller schemes;
Lack of competition between ESCos due to the relatively immature market, ESCOs can pick and chose •	
which schemes to take on. As noted above, they tend to take on the larger ones. 
It is agreed that if 25% of London’s energy is to be decentralised, some standardisation and common •	
models are needed. The current practice of almost every scheme being developed from scratch is 
extremely inefficient both in terms of time taken and transaction costs;
It was noted that by building schemes on a small and piecemeal basis there was a danger of •	

Workshop Notes
Workshop 1 – Engineering and Economics
Date:	 02/04/08
Chair:	 Alasdair Young, Buro Happold 
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inefficiency being designed in. This has been seen with renewables where individual buildings are 
fitted with inefficient equipment to meet planning requirements where a wider scale scheme would 
have been more effective;
Often the scale of the plant serving the scheme must be reduced to cope with phasing and reducing •	
the up-front capital investment;
Small scale renewables/DE are regarded as poor value, a process should be but in place to enable •	
larger schemes using large heat sources (power stations, energy from waste etc) at the edges of the 
city;
LDA and GLA reported that their strategy is to build lots of smaller schemes initially, with a long-term •	
vision to connect them together;
It was noted that this was happening to some degree and that the development of on site •	
infrastructure to connect to DE schemes was a useful precursor to the development of wider scale 
networks;
It was felt that currently this is at the expense of the development community;•	
LDA suggested that the infrastructure should be put in place through development, with temporary •	
gas boilers providing heat, before a large-scale low carbon source comes on-line;
However, GLA stated that a heat source other than gas should be in place if there is a lag between •	
wider DE and development of the scheme;
The issue was raised of the apparent conflict between CSH and Building Regs which are moving •	
toward zero carbon homes and low space heating loads and decentralised energy provision which 
requires a certain heat load to be viable.

Discussion Point 2 – How can existing stock best be integrated into decentralised energy schemes?

ESCOs are interested in existing buildings, however the business case is currently shaky, this is •	
because:

There is no long-term assurance that the heat will be taken, risking stranded assets;•	
There is currently an existing gas infrastructure;•	
There is not a strong case for existing buildings to connect, increasing the pipe costs;•	

LDA see new developments and large existing public buildings (Universities, Local Authority buildings •	
etc) as anchors for new schemes;
The heat must be regulated to protect consumers if government mandate connection;•	
Citigen has not grown because of numerous changes in ownership, technical issues and because •	
planning has not been able to require new or existing developments to connect;
Integrating the price of carbon into either energy prices, or to developments needs to happen to make •	
DE more attractive;

To capture existing customers a long-term approach immune to political changes is required, this may •	
require risk support and powers to make people connect. Cross party support would be required for a 
long term framework;

Discussion Point 3 – What impact do infrastructure costs have on a scheme? How can this be addressed? 
Can heat networks be installed in London’s streets?

Infrastructure costs are significant, and in a phased development, the pipework must be put down at •	
the start of the development before any revenue is earned. The financing costs are therefore a higher 
proportion of project costs;
LDA stated that in these situations they may be able to provide funding to make the scheme viable;•	
Anecdotal evidence suggests that installing pipework in London’s streets is challenging, especially •	
crossing railways, bridges and major roads;
It could be possible for a developer to contribute now to a ‘fund’ with a commitment to connect at a •	
later stage.
Infrastructure costs and phasing can make a scheme unviable: high costs linked to very long recovery •	
rates are a problem.

Discussion Point 4 – What changes to the existing electricity regulatory regime would have the most 
positive impact on the viability of a scheme? How important are private wire networks?

It was regarded that it would be a failure on the part of the regulators to allow 25% of London’s •	
electricity supply to be license exempt, it was agreed that the regime needs to be changed to 
accommodate smaller schemes and enable the benefits of DE to be recognised;
The value of carbon mitigation needs to be recognised for DE schemes;•	
Models of most ESCO schemes in operation in London do not rely on private wire;•	

Discussion Point 5 - What incentives are required to stimulate CHP in London?

Financial incentives for existing customers to connect to schemes;•	
Risk mitigation such as step-in obligations;•	
ROCs for heat (however cannot obtain finance against these);•	
Carbon Trading and Energy Performance Certificates may be extra incentives for large, multi-building •	
customers;
Investment in infrastructure outside of developments;•	
Standardisation of DE in development (model contracts, technical specifications); •	



This document summarises the Role of the public sector workshop that took place at PWC on 8th April 
2008 and the breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Consumer protection Consumer protection is a key issue for 
decentralised energy as it is an unregulated 
monopoly supply.

Consumer protection could be tackled by 
the public sector through a code of practice/
charter incorporated into contracts.

Incentives Economics of DE schemes are currently 
marginal at best.

Central government should intervene to 
provide incentives to recognise the carbon 
savings from DE through a system similar to 
ROCs or a mechanism to enable higher prices 
for the DE electricity generation.

Role for regional government Lack of strategic planning for heat networks. 
Opportunities for cross boundary co-operation 
potentially being missed.

Regional governments are able to become 
involved in strategic planning, development of 
infrastructure and setting policy.

Role for boroughs Local government has played a key role in 
almost all existing DE systems in the UK.

Boroughs are largely responsible for most 
existing schemes in London and are seen as 
being in the key position to enabling large 
schemes with anchor heat load public sector 
customers, they should develop energy 
strategies and perform heat mapping and heat 
planning.

Capacity building in Boroughs DE is a relatively new field for many boroughs 
who may therefore lack capability in 
developing DE policies and developing DE 
systems. There is unlikely to be funding for 
new DE schemes from boroughs without 
borrowing against future revenue stream. 
Public sector borrowing is limited by the 
Treasury.

Boroughs require support from regional 
government in providing expertise, guidance 
and funding to realise targets.

Workshop Notes
Workshop 2 – Role of the public sector
Date:	 11/04/08
Chair:	 Richard Gledhill, PWC

Discussion Point 1 – Should there be a London wide strategic approach to DE?

LDA disputed the statement that ‘at present there was not a strategic approach to DE in London’, •	
however recognised that they were in the early stages of their existence and had a significant number 
of issues and projects to develop;
The policy is to provide 25% energy through DE by 2025, this is viewed as one large project;•	
The interviews had identified two extremes of view on public sector involvement: on the one hand •	
that the public sector should do very little and let the market work out the solutions based on policy, 
and on the other, that the public sector should take a lead (as per the Stockholm/Copenhagen model);
It was clear that the following roles were identified:•	

Feasibility of streetworks and land provision;•	
Heat mapping;•	
Regulation (discussed separately);•	
Provision of infrastructure;•	
Provision of anchor schemes at the public sector level;•	

Regulation was seen as a key topic. Initial review of results of the BERR Call for Evidence on Heat •	
suggest there is disagreement between respondents, some feeling regulation would kill the market, 
others feeling that lack of regulation was suppressing the market;
In the session there seemed to be the widely held view that regulation should seek to:•	

Protect customers (possibly through a charter or contract developed by government);•	
Through setting maximum prices;•	
Service level agreements;•	

Allocate risks;•	
Ensure a fair price for electricity and heat sales (potentially through carbon trading or a •	
mechanism similar to ROCs)

It was suggested that this approach would simplify the procurement process and potentially ease the •	
problem of obtaining capital;
A regulated market should be considered, allowing sales of heat and a balancing and trading •	
mechanism for heat. The LDA suggested that this should not happen until the physical infrastructure 
was in place;
It was pointed out that other cities (besides London) should be considered for DE schemes and that •	
London could act as a example in this process;
A strategic approach could include ideas such as concessions for DE supply in certain geographically •	
areas – this is the approach in Paris and for the Olympic Park 
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Concept of needing utility type organisations (integrators) that are licensed to put infrastructure in the •	
streets. This requires establishing where the loads are at the macro level, rather than on an individual 
building scale, through heat mapping.

Discussion Point 2 - What is the role for public buildings in the delivery of decentralised energy?

Existing stock accounts for the majority of energy usage and must be connected to DE to achieve the •	
GLA’s target;
Public buildings with high loads can be tackled first (hospitals etc);•	
There is very little incentive for existing buildings to connect to DE schemes (i.e. cannot be tackled •	
through planning and building regulations). The following mechanisms were noted:

Financial incentives (e.g. a high carbon price would make low carbon sources of heat more •	
attractive); 

DE seen as an opportunity to sell energy efficiently to customers;•	
More likely to connect to an established system (i.e. Sheffield);•	

	Southwark are trying to implement DE in Elephant and Castle, current barriers are:•	
Could not be delivered through new development due to immaturity of the market;•	
Has taken massive investment in time for the LA to negotiate and procure DE;•	
Secondary distribution in buildings was installed in the 1970s and requires improvement/•	
replacement; 
Have not been able to reach an agreement for sale of heat with SELCHP, despite the introduction •	
of ROCs for electricity from waste to energy plants. The difficulty is in terms of who develops the 
distribution pipe-work and takes responsibility for metering and billing;

A similar story is apparent at Barking power station, whereby the station want to sell heat at wholesale •	
and let someone else take the risk of bad debts and metering and billing costs;
Most of Peabody’s stock is based on individual boilers in dwellings, therefore the main issue is the costs •	
on the secondary side, which is unlikely to be paid for by an ESCO;
EDF felt that the existing buildings could be the starting point for schemes, enabling returns for the •	
ESCO from day 1, with future proofing for expansion;
It was recognised that new development should enable connecting to decentralised energy even if •	
central energy is considered to be primary source today;

Discussion Point 3 – How can the public sector best support developers in implementing DE?

	 It was pointed out that the current discussion would not be taking place if the returns from DE •	
were worthwhile, therefore it is proposed that central government intervene in enabling better 
returns through enabling retail prices for electricity or fiscal incentives for carbon saved through heat 
(ROCs for heat/CHP);
It was noted that this approach was not a magic bullet and a suite of measures are required to get DE •	
off the ground;
Investment in infrastructure was seen as a key way in which the public sector could intervene. A •	
district heating company with a common approach and access to low rate loans was suggested;
It was discussed that there is a need to create new technical standards to be adopted for design of •	
heat networks to ensure compatibility for future interconnection;
It was recognised that most boroughs don’t have an energy masterplan. This means that there is •	
little chance of tackling existing buildings (all case studies indicate local authority involvement in DE 
schemes);
GLA have now asked for each borough to address this in their development strategies, however there •	
is concern that skills are not available in-house. There is a role at the regional or central level to support 
the LA;

Discussion Point 4 – How can the public sector support demand for DE on the individual level?

Sufficient diversity and security of supplies might be seen as one of the drivers for increase in demand •	
for DE;
The public sector can offer additional support on the individual level. For example, incentives or long-•	
term loans to individuals who will invest in low-carbon projects.



This document summarises the Development Potential workshop that took place at Land Securities on 
11th April 2008 and the breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Scale Schemes over around 1,000 – 1,500 units can 
work within the current economic / policy 
context. Schemes smaller than this need an 
alternative strategy.

• A ‘graduated’ approach needed for policy/
planning guidelines so that smaller schemes 
can chose from a ‘menu’ of options to select 
one that best suits their specific situation;
• A mechanism whereby developers can 
contribute to a fund and guarantee loads in 
exchange for access to a DE network when it 
becomes available

Strategic plan Currently there is no strategic overview or 
coordinating body for DE in London

An integrator could:
• Be from either the public or private sector;
• Be more than one entity – targets are 
ambitious and urgent;
• Install heating infrastructure or at least plan 
for others to do so;
• Coordinate all relevant parties eg. Developers, 
local authorities, utilities to put together an 
appropriate package for an ESCo

Certainty There is considerable uncertainty associated 
with building out heat networks due to lack of 
regulation

Role for regulation of a heat market to protect 
customers and provide certainty. This would 
encourage investment.

Liquidity Buildings are not particularly liquid assets. DE 
currently reduces liquidity due to complexity 
of arrangements and lack of regulation over 
heat provision. All of which are perceived as 
risk which reduce liquidity.

Familiarity and standardisation would help 
reduce impact on liquidity.

Technical issues • There is a danger of developments building 
out networks that do not easily interconnect 
due to lack of standardisation.
•  There is a lack of confidence in DE schemes 
such that they are always accompanied by 
conventional back up plant, increasing cost 
and increasing the risk of carbon savings not 
materialising.

A strategic approach to building out heat 
networks would ensure standardisation.
Familiarity with heat networks is likely to 
improve the perception of reliability.
Larger scale systems can provide increased 
resilience. 

Workshop Notes
Workshop 3 – Development potential
Date:	 11/04/08
Chair:	 Neil Pennell, Land Securities 

Discussion

Consensus that schemes over around 1,000 – 1,500 units can be made to work in current economic / policy •	
context. Schemes can work where DE is planned in from the start so that building the energy centre and 
phasing the development in terms of the build out of load and load profiles is coordinated and planned along 
with ESCo. There is a framework for this although questions remain such as who owns the generating asset? 
Who owns the wires? How to deal with inward and outward flows? etc. Utilities will consider such schemes as 
they involved infrastructure and customers on the scale at which utilities work.
The problem lies with smaller schemes. At this smaller scale, an option would be some form of central funding •	
mechanism such that developers contribute to a fund and guarantee loads in exchange for access to a DE 
network as and when it becomes available. This would mean the developer could concentrate on developing 
and not have to get involved in energy supply, legal fees etc.
With the above in mind, a proposal was made for a graduated approach based on development size with a •	
menu of options / approaches from which to select to get the best solution for each project.
The GLA pointed out that there is already flexibility within the Mayor’s mean, lean, green policy in regard to •	
option selection. There was some disagreement as to whether this flexibility was seen on the ground.
The supply chain is not sufficiently mature to meet the needs of developers. There are a number of small •	
operators which can offer more flexible approaches (which could be more relevant to developers than the 
offerings of utilities) but these companies are young and unregulated and are often perceived as representing 
too much risk. They rely on the land and capital of developers to make their business models work.
Land is a key issue. It was suggested that utilities or boroughs could have spare / available land for siting •	
energy centres. This would appear to be an opportunity which has not yet been exploited.
The concept of an ‘integrator’ was raised: what would it do? What models are there already in existence?•	
It was agreed that an ‘integrator’ did not necessarily have to come from the public sector. An example was •	
given of the role being undertaken by a financial entity that was able to negotiate appropriate deals between 
the relevant parties ie. developer, neighbouring schemes, Local Authority etc such as to provide a viable 
package to offer to an ESCo. Effectively the ‘integrator’ was securing heat loads for the scheme.
There was a suggestion that the role of integrator could be fulfilled by the utilities – ie to install the necessary •	
infrastructure. They would need to be incentivised to make the investment to link schemes up. Developers 
would be happy to contribute to this investment as long as they could be sure they would get something from 
it – i.e. a network to which they could connect. This model would works for other regulated utilities where 
there is certainty of connection.
Currently, for most CHP/DH schemes, it is considered necessary to install conventional equipment alongside •	
to provide appropriate back up. Ie. there is insufficient confidence placed in the CHP/DH scheme. If there are 
any complications/additional costs associated with the CHP/DH scheme, the tendency will be to switch to 
conventional thus leaving the CHP/DH redundant and not capturing the carbon benefits that it represents.   
The security that regulation (re. heat) would bring could help to mitigate this. 
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The issue of reducing heat loads for new developments driven by Building Regs and the CSH was raised. This •	
can be mitigated through linking to high heat load buildings such as swimming pools. It raises the issue also 
of the prices achievable for exported heat and electricity. It is important for retail prices to be obtained rather 
than just wholesale.
One utility commented that for their model to work they need revenues from day 1 (as is the case for •	
conventional power plant). The problem with heat networks, particularly in relation to existing stock, is that it 
takes time for demand – and hence revenue – to build up. For example, people are only likely to switch when 
they need to replace their domestic boiler. If a domestic boiler has a 10-15 yr life, it is going to take a similar 
time span to build up load. 
It was noted that the positive thing about existing stock is that they have known heat loads. However, this •	
relative certainty is probably not sufficient to offset the additional cost of pipework in existing streets and the 
time period of building up loads, as consumers may not connect unless required or incentivised to do so.
Building out the network is the biggest barrier to investment. There is not the business case to do so. Digging •	
up the roads destroys viability.
A role for the ‘integrator’ could be build out the network, creating a national asset which could be sold later.•	
Investigation is needed into macro level investment – for example the billions that are being invested in new •	
nuclear could perhaps be better spent on decentralised networks that enable the huge quantities of heat 
currently wasted to be captured.
It is not just a matter of cost it is also a matter of time – urgency. The UK energy generating capacity is due to •	
fall by around one third by 2015.
A framework for understanding risk would help.•	
The issue of the cost of conversion was raised. In social housing where this is being looked at, the cost to the •	
landlord is in the equipment from street connection into the individual units. Another problem is convincing 
tenants that DE is a good thing. DE suffers from a negative legacy in the UK. 
GLA ask developers to make their schemes ‘DE ready’ ie to build out pipes to the edge of the site ready to •	
connect when available. This raises the issue of technical standards – these are essential if schemes are to be 
able to interlink. GLA are already looking at guidelines for developers on this.
A feeling that there is no need to create a new body to act as ‘integrator’. It could/should be part of an existing •	
body.
A regulatory body for heat is needed to provide customer protection.•	
Large retailers are a special case. Often they have national agreements for store fitouts which they are •	
reluctant to change to connect to a local DE scheme.
One retailer described how their large cooling demand presents particular problems for DE – space •	
requirement for absorption chillers, efficiency issues etc. They would prefer not to have to do DE on a case by 
case basis, instead to connect to existing infrastructure. Their individual schemes all have ‘dubious economics’.
Issue of transparency, particularly regarding connection fees. This is problematic with heat as it is an •	
unregulated monopoly and contract terms can be long. On this basis, transparency is essential to build trust 
between parties.

Buildings are in general not particularly ‘liquid’ assets. Developers are reluctant to reduce this further by •	
getting involved in relationships that can make the sale process more difficult. Connections to existing gas 
and electricity infrastructure are standard and known to work, however, if heat and electricity are provided 
by an independent and unregulated entity (which may or may not include the developer itself ), this 
complicates the sale process and creates a contingent liability for the developer.
This does present a problem with neighbouring developments sharing a single DE plant, particularly •	
neighbouring residential and commercial developments. These tend to have different building ‘lives’, with 
offices being redeveloped every 20 -30 years and residential sites being redeveloped every 60-70 years. 
If one is dependent upon the other for energy supply, this creates big problems for redevelopment. It 
emphasises the need for schemes of a reasonable size to work on their own merit.
5% of London space shall be new development by 2025 – even if fully ‘decentralised’ this quantum will •	
be unable to provide the overall decentralised energy targets for London, hence existing stock has to be 
involved
Another contribution that it must involve the improvement of existing stock and an overall reduction in •	
energy requirements as a vital step
General feeling that each London Borough has to identify opportunities (for example the Elephant & Castle •	
scheme) and particularly key anchor loads, such as hospitals or schools.
To assist the implementation of the final solution there is a requirement to make connection to the system a •	
priority – this could be influenced by development policy
Suggestion that a framework is already there – 33 boroughs and a need for joined up thinking. Important to •	
realise that it was impossible to work from development outwards; there was a need for central planning
Requirement for expertise within each planning department. London Energy Partnership are rolling out a •	
training programme in this respect
Question – should utility companies lead on DE? Energy companies have the skills and experience but may •	
not be the first movers in decentralised energy – suggestion they are too committed to existing plant and 
installations and a huge investment would be required in new infrastructure. However, huge investment is 
required in existing infrastructure anyway
New buildings, through Code for Sustainable Homes and revisions to Building Regs, will have a low •	
heat demand, hence to have a balanced load profile the scale of the systems are reduced, affecting their 
performance and feasibility. Key solution is to combine new and old building stock such that there is a 
generous heat and electricity requirement. Allows optimum sizing of plant and distribution networks
The continued increase in fossil fuel costs – is this a risk to decentralised energy? General feeling is that it is •	
easier to change the fuel / energy source of large scale decentralised energy plant, than a wide scale change 
of fuel usage across a host of properties. This could be a scheme benefit
Fundamental requirement for successful DE schemes to generate energy at wholesale costs and sell at retail •	
prices. Also there is a need for certainty of downstream revenues, a de-risking of the process and better/ 
clearer regulation to encourage entry into the market for decentralisation



Workshop Notes
Workshop 4 – Commercial issues
Date:	 10/04/08
Chair:	 Ruth Rule, PWC 
This document summarises the Commercial workshop that took place at PWC on 10th April 2008 and the 
breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Incentives Few new DE schemes are economic in their 
own right. A sound business case is required 
to attract investment. With the right level of 
incentive risk allocation, commercial structure 
and funding are likely to be resolved by the 
market.
DE schemes have high operating costs versus 
centralised generation and their carbon 
reduction must be recognised otherwise the 
private sector will not invest. 

Incentive for decentralised energy required.

Scale Developments with around 1500 dwellings 
or more can support DE schemes in current 
market conditions. DE on individual buildings 
can cause some developments to become 
unviable.

Provision of heat networks at district scale 
linking low cost sources of waste heat to heat 
loads.
Developers to agree to delivering DE on 
schemes above 1500 residential units.

Land use DE often in conflict with more commercially 
attractive uses of space.

Provision of land for energy centres by public 
sector bodies with large land holdings such as 
hospitals, prisons, boroughs etc.

Funding Banks often require revenue guarantees before 
providing financing.

Local authorities are considered ‘blue chip’ 
customers and their involvement can improve 
the chances of obtaining loan finance, and the 
terms of this finance. 

Occupiers The role of Energy Performance Certificates 
and the Carbon Reduction Commitment are 
unclear in driving DE. However, the property 
market would respond to demands for higher 
environmental standards from occupiers. 

Opportunity for government as large 
occupier in London to demand high levels 
of environmental performance from their 
buildings. 
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Discussion

Providing DE on an individual development can make new building commercially unviable. However, •	
connecting to a larger heat network is feasible. This approach can also work for existing buildings.
It was stated by an ESCO that around 1,500 dwellings are required to ensure DE scheme viability in the •	
current market and regulatory environment. This would reduce with improved incentives.
For larger new build developments it is easier to support a DE system due to the higher levels of •	
investment required in infrastructure. However, this is highly dependent on build out programme and 
the way the development is phased based on current economics.
CHP is often required to obtain planning permission.•	
An incentive for DE now could be phased out as the carbon markets offer improved returns for •	
carbon reduction technologies. Current incentives for CHP such as CCL on fuel and LECs on power are 
of limited commercial value. There is also no guarantee of how long they will be in place. The poor 
economic return from DE schemes represents the main barrier to business investment.
Other possible incentives include:•	

	Code for Sustainable Homes – higher levels preclude gas fired CHP•	
	Part L – CHP can be used for compliance, but generally lower cost ways to comply•	
	Energy Performance Certificates – unclear what effect these will have•	
	LEC – see above•	
	ROCs for energy from waste and biomass CHP – capital cost of heat networks and lack of heat •	
loads remain as main barriers. Transport of fuel to site issue for biomass
	Private wire – see above•	
	Carbon price – incentive for DE is currently small•	
	Carbon Reduction Commitment – unclear how this will affect CHP•	
	Shadow price of carbon – not currently reflected in public sector procurement decisions •	

It was felt that if the economic case for DE existed then the market would determine an efficient •	
structure for new development led DE schemes. 
The private wire issue would be resolved if an incentive for CHP existed, as it would no longer be •	
require to deliver economically viable schemes. 
A DE scheme should be a ‘separable entity’ from the development it serves such as not to impair •	
property asset liquidity.
Engineering of DE schemes is important, particularly load estimation as low load factors mean •	
schemes may not be economic.
DE is often assessed against other uses in terms of rental yield from the space required. Providing land •	

outside the development would mean DE does not have to compete with other uses in this way. Also, 
off-site energy centres would be more adaptable and able to serve other developments. The public 
sector often has large land holdings which could be used to locate DE energy centres. In particular 
hospitals, schools, prisons and civic centres could be used. 
Currently many ESCO business models require developers to make capital contributions to build the •	
plant and infrastructure. This is often required to offset the lack of certainty in build out programmes. 
Boroughs would be viewed as ‘blue chip’ clients in terms of paying their heat bills which would 
improve ‘bankability’ of schemes with borough involvement. 
Energy performance certificates could increase value of buildings connected to CHP networks but •	
this effect likely to be small and currently unknown. It is not currently common to ‘filter’ commercial 
property investments by energy efficiency or green credentials though this may become more 
common. Benchmarks to allow investors to determine green credentials in a simple manner would be 
useful.
The public sector, and particularly government as a major occupier in London, needs to demand high •	
environmental standards for the buildings they occupy. This would help drive the property market. 
It was noted that larger scale CHP performs better in terms of a cost per unit carbon saving. However •	
even for larger scale schemes operating costs are high versus centralised power stations. One large 
DE scheme in London has around 20 full time staff, versus a power station with 50 times the output, 
which operates with 3 times as many staff. 
Post construction/occupancy review of micro-generation systems should be undertaken to ensure •	
they deliver the carbon savings claimed.
Grant funding or equivalent may be required to retrofit existing buildings to heat networks•	



Workshop Notes
Workshop 5 – Contracts and Legal Issues
Date:	 15/04/08
Chair:	 Nicholas Pincott, Norton Rose 
This document summarises the Contracts and Legal Issues workshop that took place at Norton Rose on 
15th April 2008 and the breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Standard form contracts It was recognised that there were difficulties in 
‘commoditising’ the contractual process in the absence 
of a uniform business model. But on the other hand, 
the time taken to contract was unacceptable and a 
significant barrier to DE scheme delivery. The ESCO / 
developer (or whatever body replaces the developer) 
contract is key to a successful scheme.

There are a number of key issues which could be drawn 
up into a checklist for developers – identifying key risk 
areas that any contract needs to address 
Consider establishing an entity that is ‘centre of received 
wisdom’ on contractual structures, drawing on PFI 
experience etc
Contractual structures will be different for new and 
existing stock

Service level agreements A standard Service Leval Agreement (SLA) between 
ESCO/energy provider and consumer does not 
currently exist. These exist for other utilties. It is a critical 
area in terms of providing consumer protection and 
encouraging uptake by providing protection and 
security of supply.

A standard SLA should be developed that could be used 
by all ESCOs / developers to give comfort to customers. 
Such an agreement would also provide signals for 
regulation in terms of consumer protection (and 
potentially price protection).

Step-in rights Although the concept of step-in rights is familiar it is 
being dealt with on a scheme by scheme basis. It is 
therefore time consuming and leaves residual risk for 
consumers. The concept of a back up fund was raised 
as a means of protecting the asset should problems 
occur.

Ensure guidance is provided regarding step-in rights as 
part of the ‘check list’ approach advocated above.
No solution to the ‘heat supplier of last resort’ was agreed.

Requirement to connect There is a core dilemma with DE: ESCOs need certainty 
of revenue and hence ‘monopoly’ status while 
consumers’ right to choose is considered sacrosanct in 
the current regulatory environment. Choice is however 
restricted to choice of supplier by utility type e.g. 
choice of several gas suppliers. Networks are however 
usually operated as monopolies.

Drafting of contracts is key and ultimately depends on 
what is palatable to the customer. Guidance on this 
should be included in the contractual check list.
More significant intervention by government would be 
required to develop extensive heat distribution networks 
as regulated monopolies.

Regulation The need for regulation or otherwise was not 
established

There are pros and cons to regulation: opposing views 
as to whether regulation needed early on to stimulate 
market or whether to let market develop / mature to 
a point at which you can identify what needs to be 
regulated

Economic incentive vs. 
‘private wire’

The ‘private wire’ issue is a ‘diversion’. The problem is 
one of economics. Private wire is not desirable from 
a regulatory perspective. Private wire would not be 
necessary if other economic incentives were available.

Establish incentives for DE which recognise the carbon 
savings delivered.

Summary

The topic can be split into regulatory issues (and hence economics) and contractual issues. The regulatory 
issues had been largely addressed through other workshops due to the links with economics and the role 
of the public sector. The emphasis was therefore on contractual issues.

The workshop concluded that, although contractual standardisation is desirable, it cannot be achieved 
in advance of the development of viable business models that are based on an appropriate regulatory 
framework.

The regulatory framework is in the process of being developed through ongoing OFGEM and BERR works. 
Business models are being developed by developers and ESCOs. At this point in time, the best way to 
support, de-risk and speed up the contracting process is to provide a checklist / matrix of key issues and 
barriers the incorporates best practice.

Discussion

Regulatory issues:

There is a central dilemma to decentralised energy: developers have an obligation to deliver a low •	
carbon energy supply but consumers have no obligation to take it. This raises the issue of who is 
responsible for delivering the CO2 reductions if consumers can opt out? I.e. there is a conflict between 
carbon reduction requirements and competition law. This is not an issue in other EU member states 
e.g. Denmark.
Low carbon energy has to compete with other forms of energy to attract customers but market is •	
not a ‘level playing field’: DE is relatively capital intensive and by its nature cannot benefit from the 
economies of scale enjoyed by large generating stations. Existing low carbon incentives – EU ETS and 
LECs – are insufficient in terms of pricing signals – i.e. low carbon energy is not sufficiently incentivised 
versus conventional sources. The new Carbon Reduction Commitment may have details that means 
CHP will lose out. Incentives will be required to attract connections from existing buildings unless 
connection is mandated. 
The meeting agreed that the ‘private wire’ issue was a ‘diversion’. The problem was one of economics. •	
Private wire has been advocated in this context but is not desirable from a regulatory perspective. 
Private wire would not be necessary if other economic incentives (in terms of electricity pricing) could 
be identified.
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The private wire issue is in the process of being addressed by OFGEM through its decentralised energy •	
review. OFGEM are also looking at ways of replicating the benefits of a private wire over the public 
network – known as VPN or Virtual Private Network – and forming a dedicated market for DE.
Role of regulation should be to enable private sector engagement through viable business models. If •	
DE is command led it runs the risk of producing ‘white elephants’.
Regulation is mainly required to give consumer confidence and security – without it consumers will •	
opt for the ‘secure’ option, i.e. incumbent suppliers.
Telecoms were raised as an example / template for DH. In the telecoms industry, to promote the •	
roll out of fibre optics, those laying networks had a 10 year protected access so were able to recoup 
their investment over a specific period. The model is complex but could have useful lessons for heat 
networks.
Unlocking the competition v monopoly dichotomy is critical•	

Contractual issues:

ESCO / developer contract is pivotal but there are no well established models. All contracts are •	
bespoke and take time to develop and run the risk – to both consumers and developers - of ‘missing 
something out’.
One of the key issues on which legal advice is required is the validity of the pricing mechanism •	
whereby the ESCO commits to matching a basket of prices less, say, 10%, for a period of say 25 years. 
Competition law could be used to challenge this.
The example of standard PFI contracts was raised. These were developed with practice over time. •	
The PFI model is based on a secure revenue stream for the private investor. It is probably too early to 
‘commoditise’ contracts for DE in this way as the regulatory framework and business models do not yet 
exist. It is not possible to ‘lead’ with a contract.
In terms of the leasehold arrangements and impact on sale, it was noted that in one case where the •	
developer was selling off plan, purchasers’ solicitors had not asked any questions about the energy 
scheme, regarding protections, step in rights etc. It was noted that questions would probably be asked 
when/if the scheme went wrong.
In this same scheme, it had taken the developer a year to agree a contract with the ESCO. The main •	
issue was consumer protection. The developer wanted to mirror the regulated energy framework as 
far as possible so that there was little difference from the customer’s point of view. Elements covered 
include:

a fund built up through the service charge or utility bill (service charge route has issues due to •	
Landlord and Tenant 	Act) to keep the asset going;
a consumer supply contract based on the ESCO’s experience in regulated utilities that •	
incorporated elements of their customer charter.

A distinction must be made between the lack of a form of agreement with the lack of resolution of •	
major structural issues such as securing cashflows, risk distribution and pricing mechanisms. If the 
agreements are drafted too soon they will be ‘white elephants’ and not used as they are likely to be 
inappropriate.
Although regulations and business models are not yet in place, stepping stones need to be devised to •	
facilitate and speed up the process. In this context, a check list could be developed to capture good 
practice
Standard service level agreements could usefully be developed that would help guide the regulatory •	
process.
It would be useful to pool legal expertise in this area, perhaps forming an organisation to do this.•	
There is a need to underpin risk. Local Authorities could do this as they have sufficient balance sheet. •	
They could do this by becoming a customer themselves ie. through guaranteeing heat demand from 
leisure centres, social housing etc.
Allocation of risk is important – legal profession needs to investigate options as much as engineers •	
need to investigate technical options.
Unlocking the competition v monopoly dichotomy is critical•	



Workshop Notes
Workshop 6 – Supply chain issues
Date:	 16/04/08
Chair:	 Alasdair Young, Buro Happold 
This document summarises the Supply Chain Issues workshop that took place at Buro Happold on 16th 
April 2008 and the breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Business model It was recognised that there is not one business model 
out there for an ‘ESCO’ and that existing models are 
struggling to be commercial, particularly below a limit 
of around 1,000 units.
The difficulty of making an economic case is clear, with 
sensitivity to build out rates and cost overruns being 
paramount.

Incentives for DE required to improve economics, 
otherwise private sector investment unlikely to be 
forthcoming.

Supply chain structure A model for the supply chain was discussed with a 
role for an overall procuring agency or integrator to 
act as a pipeline for projects that would then be taken 
forward on an individual basis by project developers. 
D&B and O&M can then be separated out as activities if 
appropriate.
The area with the fewest players is that of project 
development.

There is a role for the LDA to act as ‘market maker’ to 
propose projects on a strategic basis which can then be 
taken up by project developers. 
Recognise the importance of the project development 
as an activity by separating it out as separate role. Explore 
the potential for funding for this activity to pump prime 
the market, possibly through developer contributions.

Bid process The bid process is long, complex and expensive 
with key drivers / criteria (e.g. build out rates) often 
changing after a preferred bidder has been appointed.

Procuring bodies could be encouraged / educated to 
tender on a broad, non-prescriptive, energy performance 
basis to give the ESCO room to innovate and optimise 
the project. However, this has to be balanced against 
maintaining competition in the procurement process.

Existing stock Existing stock not being adequately addressed. Local Authorities to be required to connect and thereby 
help to build out networks from core schemes.

Build out risks Energy companies often require guarantees of build 
out rates to optimise investment and technical 
solutions. On new schemes developers are subject to 
market forces which drive build out and unwilling/
unable to offer such guarantees.

Build out rates are always likely to be an issue given the 
characteristics of the property market. 
By connecting existing buildings revenue streams can 
be developed from the first year of operation, improving 
the investment returns. New buildings can be added as 
networks expand.

Discussion

There is an issue over the current level of maturity of the ESCO business model with limited economic •	
incentive to set up an ESCO business. There are a limited number of projects that are commercial, with a 
general requirement of over 1,000 units when fully built out for it to be economic.
The build out rate is key to project viability.•	
The bid process is very costly and often it is found that once the client has chosen their preferred bidder •	
they then change the requirements, requiring more modelling etc and more work/cost. Often it is the level 
of certainty over the build out rate that is the problem.
Although every ESCO model/project will be different, in general an ESCO will seek to build out as little as •	
possible in terms of energy infrastructure until it is required. Thus it will make use of temporary energy 
centres where it can.
It may be useful to disaggregate the different roles that can be played by an ESCO:•	

Development role: optimising a scheme in economic and performance terms – this will differ from •	
project to project;
Supplier and builder;•	
Operator/concessionaire.•	

Often an ESCO is asked to tender on a very specific, prescriptive basis. It was felt that it would be better if •	
it was more general, giving overall objectives for energy performance instead. This gives the ESCO more 
flexibility to find the optimum solution. However, this must be balanced against the need to maintain 
competition during procurement. An alternative option is open book contracting following an initial 
competitive stage. 
A problem raised with more flexible tendering was the difficulty on comparing bids. However, if a detailed •	
Output Specification was supplied by the procuring agency this would enable a benchmark against which 
to compare bids. 
It was noted that often, energy supply is ‘stuck on’ at the end of the design process as driven by planning •	
requirements rather than being integrated from the start.
A structure for project development was given as below:The different roles were discussed as follows:•	

‘Macro developer’: the idea for this role was to act as a strategic partner or integrator for a range of •	
projects. This actor would therefore be creating the project pipeline, being the ‘market maker’, and 
would act as the procuring agency. Potential candidates for this role would most likely come from the 
public sector, e.g. the LDA.
‘Micro developer’: this entity would be responsible for optimising the project in the light of build out •	
rates, technical and performance specs, economic modelling etc. The output of this process should 
be an operating business model combined with a finance model from which it is possible to look 
at funding options etc and on the basis of which it is possible to have a specific design and a view 
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of the value of the operation regime and impact of changes in build out rate etc. This is a complex 
and expensive process and could be £100,000 per project in a 12-16 week time frame. This is a very 
important role as it drives the value of the project.
Design and build: once the micro developer has optimised the scheme it can put it out to tender. •	
There is tight competition in this market and the market in buoyant. The only/major risk involved 
is construction risk. However, ensuring the D&B contractor’s incentives are aligned with long term 
performance could be difficult. Separating out D&B can be good as it is easier to get best value when 
being specific at this stage.
Operation & Maintenance: this entity would / could agree to buy the enterprise and assets for a •	
defined period, adopting relevant / appropriate standards of performance (‘adoptable standards’ as 
per regulated utilities).  There would need to be appropriate standards and procedures for handing the 
asset back.

Alongside the above are the suppliers of heat networks. This is a more problematic area as there are limited •	
numbers of suppliers both of equipment and relevant expertise. However this was not considered a major 
barrier as it is assumed the necessary skills can be developed.
In smaller projects, D&B could be done by the ‘micro developer’ and the O&M could be done by the •	
buildings manager. The model changes as scale changes.
There was discussion over the ability of these small scale schemes to compete with large scale centralised •	
energy supply and the sensitivity of the business case to delays in the build out rate or cost overruns.
The issue of the pipework was raised. It was noted that whoever builds out the pipework needs to have •	
some form of long term ‘hook’ to keep them involved. There needs to be a split between energy production 
and energy distribution and there needs to be a business case for the latter.
District heating networks could be considered national infrastructure – the switch to gas being an example. •	
However, this approach is not likely to be favoured in central government.
	Building out the pipework in a planned manner would also enable smaller schemes to connect that might •	
have an element of renewables.
	With regard to existing stock, it was suggested that boroughs have a significant role to play through long •	
term commitments to connect. Assuming networks are spawned by new development on the basis of a 
business case and planning requirements, it should be relatively less costly to link in existing stock. The 
network would then expand from the core schemes to include other areas. However, there is little incentive 
for developers to connect to additional buildings as few boroughs have heat maps. Also, relying on new 
build requires high build out rates and good market conditions. The quantum of DE delivered from new 
build will be small compared to the CCAP 25% target.
	Biomass has a significant role to play. Although it requires a large building footprint it does mean •	
considerably lower carbon emissions.



Workshop Notes
Workshop 7 – The role of energy from waste
Date:	 09/04/08
Chair:	 Kevin Parr, RPS 
This document summarises the ‘Role of energy from waste’ workshop that took place at RPS 9th April 
2008 and the breakout session at the seminar on 9th April.

Key Outcomes:

Issue raised Potential solution

Waste potential Waste is a resource that can contribute to the 25% 
decentralised energy production target.
There is not a single Energy from Waste (EfW) solution 
on the basis of scale or technology.
New technologies are perceived as risky and expensive 
but more efficient.
Cheap landfill tax has prevented activities in the waste 
collection and treatment market but its increase has 
created opportunities, particularly in the Commercial 
and Industrial waste sector.

Planning of DE to include waste heat from EfW schemes.
Landfill tax may make more efficient technologies more 
viable.
Developing heat networks must be undertaken by a 
third party as waste companies are not able to become 
domestic energy suppliers.

No support to build heat 
networks

Current Renewables Obligations Certificates (ROC), 
or the potential future heat certificates, are subsidies 
on the energy sold, but do not help to build the heat 
networks which are capital intensive.

Some support for build out of heat networks may be 
required. Alternatively an increased role for the public 
sector in developing these networks could be a solution. 

Risk allocation Many sources of risk need to be managed and 
mitigated. For example, long term contracts with waste 
suppliers and energy users. 

Developing local energy plans which highlight sites for 
decentralised energy provision would help reduce one 
risk. However, negotiating heat supply agreements could 
add further complexity.

Non domestic waste Harnessing commercial and industrial waste streams is 
a key to EfW development given the falling quantities 
of municipal waste combined with a need for a secure 
fuel supply.

Energy from waste is likely to become increasingly 
attractive as an alternative to landfill disposal.

Regulatory environment Unstable and not integrated electricity, heat and waste 
legislative frameworks do not provide confidence to 
the market.

Strategic planning is required to ensure opportunities for 
integrating waste, water and energy infrastructure are not 
missed.

Discussion Point 1 – Does the proposed ROC banding for energy from waste with combined heat and 
power (CHP) make a viable business case to fund heat networks?

ROC banding and the proposed heat obligation will help although they are not the most appropriate •	
mechanisms to fund heat networks. They are designed to help achieve existing renewable generation 
targets.
Currently the RO, or the potential future heat certificates, are subsidies on the energy sold, but do not help •	
to build the infrastructure.
A stable legislation will provide confidence to borrowers and to lenders in a market that is still poorly •	
understood, particularly by lenders.
Both existing and new EfW plants should be considered in new ROC banding although the proposed •	
reforms greatly reduce ROCs for incineration, e.g. need for Good Quality CHP. Few if any currently operating 
UK plants meet the proposed CHPQA requirements. 
There may be competition between electricity and heat generation. Incentives therefore have to be •	
carefully managed to ensure maximum efficiency and carbon savings.
Feed in tariffs might be a preferable alternative to ROCs.•	
Heating networks are expensive and can present the problem of stranded assets. •	
It would be necessary a grant to support the initial investment, e.g. plant, network, and resiliency •	
equipment. This grant could be repaid in the future.

Discussion Point 2 – Should waste companies partner with energy supply companies to own and operate 
heat networks?

The waste industry is comfortable with the current electricity selling arrangements but finds selling heat •	
more problematic.
Generally EfW plant would prefer to sell heat ‘across the fence’ thereby allowing it to concentrate on its core •	
business
Energy services companies (ESCOs) can manage heat networks on behalf of waste companies.•	
A long term commitment from reliable heat off-takers, e.g. local authority buildings, is required to make •	
a project bankable. An example is Sheffield which was built with City Council committing to connect all 
municipal buildings. This enabled the funding case to be made against the core scheme. The scheme has 
now expanded to include other schemes.
A small number of large heat users is preferred to a large number of small users. For example, hospitals, •	
leisure centres, office stock under borough control etc
New buildings use less heat hence older buildings are preferred but connecting them implies costly •	
streetworks and disruption. New buildings alone do not justify new heat networks from new or existing 
EfW plants. 
Managing risk is key, associated with:•	
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	Plant scales: large plants being idle without clients while developments grow.•	
	Planning: long delays harm EfW projects.•	
	Project management risks: acquiring land and developing the technology should progress at the same •	
time.
	Client risk: clients not connecting to the network or not staying as long as expected.•	

Some possibilities to encourage uptake of district heating networks:•	
	Build new developments with the capacity to connect to heat networks. •	
	If renewables are not suitable on-site, pay into a fund that local authorities could use to build heat •	
network infrastructure.
	Use S106 agreements to articulate collaboration on this topic between local authorities and developers.•	

Negative perception of incineration by the GLA has prevented its installation in London despite being •	
commercially proven.
Strategic and commercial support by boroughs is required.•	
If new developments cannot be connected to heat networks could pay to a fund that will be used by local •	
authorities to provide this infrastructure elsewhere.

Discussion Point 3 – What issues are there over fuel supply and fuel security?

A feasible EfW plant requires a constant heat demand and fuel supply all year round. Small scale EfW plants •	
have less fuel supply requirements but they alone will not achieve the targets.
Most attention has been focused on municipal solid waste (MSW) while commercial and industrial (C&I) •	
waste has not been considered in full. C&I waste is seen as a more reliable and homogeneous source of 
feedstock for EfW plants. 
Local Authorities are seeing a decline in waste MSW waste streams which raises the question of what is the •	
minimum level of fuel supply that they can guarantee?
Security of supply not an issue because there are only seven major waste collection companies•	
The bigger an EfW plant, the more fuel security it requires. Current MSW growth is almost flat now so plants •	
cannot get the required supplies that were forecast when designed.
Much C&I waste is traded under short-term contracts but EfW plants prefer long-term secure supply. A •	
recently constructed plant has contracted a smaller percentage of the waste stream (around 50%) and ‘plays 
the market’ for their remaining supply.
C&I waste collection is driven by the market. Waste companies could engage with C&I waste generators in •	
long term contracts with adequate offers. However, there are limited participants and outlets in the waste 
market.
Despite this market-driven arrangement, recycling should still have priority.•	
A strategic approach should be taken to plan and rationalise waste flows in London.•	
Cheap landfill tax has prevented activities in the waste market but its increase has created opportunities to •	
explore the market.

Discussion Points 4 and 5 – What are the key regulatory drivers related to energy from waste? How does 
the fact that waste to energy from waste systems cross two separate regulatory frameworks impact on the 
business?

Main drivers for EfW are the increase of landfill tax, subsidies for electricity and potentially for heat and •	
Corporate Social Responsibility targets set by companies.
EfW covers three regulatory frameworks: heat, electricity and waste. These frameworks are not integrated. •	
Heat and electricity cannot be traded in the same way
In terms of heat distribution, there is no regulatory framework and a limited market so it is difficult to make •	
a business case.
Connection costs reflect high investment costs but operational costs are difficult to price and usually refer •	
to a basket of other energy prices or just reflect generating costs for a particular facility.
Need to educate public, companies and local authorities to understand waste and EfW.•	
Unlocking land will break planning barriers.•	
Planning is a driver, e.g. 20% renewables, and a barrier, e.g. obstacles for waste facilities. It reflects •	
contradictory legislative frameworks.

Discussion Point 6 – How likely is “new and emerging technology” to play a role in providing heat and power 
to new/existing development, possibly on a smaller scale than incineration plants allow?

New technologies are perceived as risky. The question is who takes that risk.•	
Large EfW plants have more risk but small plants require purer feedstocks and have higher running costs.•	
New technologies are more specialised, e.g. food waste for anaerobic digestion, but more efficient so they •	
will provide specialised and more efficient treatment of certain types of waste.
New technologies may suffer from funding limitations.•	
There is probably a role for a mix of both large and small schemes in London.•	
Waste streams will change in the future affecting EfW feedstock composition.•	
	 Biogas from AD could be purified and used in fuel cells or injected in existing gas networks.•	
	 New technologies usually require pre-treatment.•	
	 Some are commercially proven although not in the UK.•	
	 Long leading times from equipment manufacturers.•	
	 Shortage of waste pre-treatment facilities but excess of RDF for current outlets, e.g. cement kilns. •	
Outputs from these plants have value but it is highly variable. A network of pre-processing plants 
could supply homogeneous quality materials to re-processors and feedstock to EfW plants using new 
technologies.
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