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industrial dryipg and curing, process 
integration and energy efficient lighting . 

Some topics in this series will be produced by 
CA.SU as 'in-depth analyses', which will 
present results of detailed modelling and 
similar studies in areas where such work is 
necessary to elucidate the lessons from 
demonstration projects . 

A charge is made for analysis reports to cover 
printing, postage and packaging . It 
publishes a newsletter - a quarterly bulletin 
pn CADDET and its products, new demon
stration projects, technology and policy 
reviews and national profiles. Subscriptions to 
the newsletter are currently free within the 
UK. 

In the UK, the national team activity is 
integrated with the structure that already exists 
in the Best Practice programme, the ETSU 
and BRECSU teams who manage it, and with 
the activities of the other participants. British 
Gas, the Electricity Association, the CBI, the 
four building professions and EST A (Energy 
Systems Trade Association) are represented on 
the National Liaison Group which advises the 
EEO on general aspects ofCADDET UK and 
provides an extra channel of communication. 

National teams are constantly in touch with 
one another through their regular contacts 
with CADDET and CASU and through the 

annual meeting of national team leaders. The\' 
provide a good route for obtaining rapid 
information on demonstration project s and 
related issues in other countries. 

CADDET has now become established and 
the useful output is growing rapidly. The 
Energy Effa:iency Office's Best Practice 
programme aims to bring to UK energy users 
the best and latest technology developed 
within the UK. In dovetailing CADDET 
output with that of the Best Practice 
programme there are three main benefits to the 
UK: 
• it can highlight overseas technologies 

which may be appropriate for UK 
applications. 

• it may lead to possible licensing agreements 
for the manufacture of such technologies by 
UK industry 

• it can provide a 'shop window' for UK 
energy technologies, leading to their uptake 
in other countries. 

For example, a museum in Norway recently 
decided on the basis of the CADDET analysis 
report Learning from experiences wich small
scale cogenerarion to install a CHP plant. 
Combined Power Systems Ltd, based in Man
chester, have been awarded the contract to 
supply the engines for the plant through 
Flonidan, their agent in Denmark. This is 

advanced, second-generat ion,, technology 
developed with the involvement of the L:K 
Department of Energy . 

It is becoming increasingly apparent that 
companies which take no account of energy 
costs will find it more and more difficult to 
remain competitive. There is now a wealth of 
information available on how to use energy 
efficiently, from the UK and around the world; 
the advantage is there to be grasped. 0 

If you W()uld like furcher information on eicher 
CADDET or THERMIE contact Richard 
Shock on Tel No: 0235 432621 or Fax No: 0235 
432923, 

More general informacion on che Best Practice 
programme in industry is available from che 
Energy Efficiency Enquiries Bureau, Energy 
Technology Supporc Unit, Harwell Laboraiory, 
Oxon OXJ 1 ORA. Tel No: 0235 436747. Fax 
No: 0235 432923. 

For further information on buildings-related 
energy topics, coniact the Enquiries Bureau, 
Building Research, Energy Conservacion 
Support Unir, Building Research Establishment, 
Garston, Watford WD2 7JR. Tel No: 0923 
894040. Fax No: 0923 664097. 

Regenerating the inner cities: 
the energy dimension 

BRITAIN now spends £35 billion 
annually on its fuel bill. Mrs 
Thatcher, launching the Business 
Week of the Milton Keynes Develop
ment Corporation's Energy World, 
said that: "If only we could cut that 
amount of £35 billion down - we 
think by as much as 20% - it would 
release something like £7 billion for 
purchasing other things. If he has not 
to spend on energy c:osts in his house, 
the householder has money to spend 
on other things. That in itself could 
create more jobs." 

The groups in society who spend the 
highest proportion of their income on fuel 
arc the unemployed, the elderly, and 
single parent families, for whom the need 
to run expensive (and often inadequate) 
heating systems all day and all evening 
imposes a very severe burden on incomes. 
A disproportionate number of those 
suffering from fuel poverty are to be 
found in the inner cities. · 

This is a problem that is compounded by the 
condition of the housing stock in lnner cities -
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Recent government interest in putting greater resources into less properous 
inner city areas has prompted the Association for the Conservation of Energy 
(ACE) to examine how the in.terests of energy efficiency might coincide with 
the ambitions of government. In this study Andrew Warren, Director of ACE, 
considers how energy efficiency could stimulate new enterprises; increase 
employment; assist local workforces to acquire new skills; improve both the 
public and private built environment and reduce social deprivation. 

elderly, poorly insulated, poorly heated and 
poorly maintained. Heating systems are often 
inefficient and thus expensive to run, whilst 
the lack of insulation or .adequate controls 
merely exacerbates this problem. If the ·homes 
of the inner city were improved through the 
installation of con-effective energy-saving 
measures, insulation and heating controls for 
example, this would have two imponant 
benefits for the residents of inner city areas. 

First, these residents would have more 
comfortable homes. Second, even though some 
of the cost savings from i:nergy saving 
improvements will be taken up through 
increased comfort levels, there is evidence to 
show that there would still be energy cost 

savings, savings which will be available, in the 
Prime Minister's words, "to spend on other 
things". lfthe disposable income of those who 
live in the inner cities is increased, ·this extra 

money would be spent mostly on goods and 
services in the local areas where such extra 
spending is most needed. 

This argument does not however apply only 
to the householder. Industry and commerce in 
the inner cities can equally well benefit from 
the lower fuel costs which energy saving 
investments can bring. That there is much 
potential for energy saving in industry and 
commerce is not in doubt. The government, 
acknowledging the poor record of the UK in 
terms ofour energy cost per unit ofoutput, has 
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publicly stated its aim to make Britain the most 
energy efficient nation in Europe . 

The increase in profitability and inter
national competitiveness which this would 
bring about would be of much benefit to the 
industries of the inner cities, which frequently 
occupy elderly buildings extravagant in their 
use of energy. Money which local firms are not 
spending on fuel costs can increase profits, 
competitiveness and help create jobs, thus 
aiding directly in the regeneration of the inner 
cities . 

Inner urban businesses are now frequently 
relatively small-scale, and rarely have available 
the expertise to assess properly their energy 
circumstances. In consequence much would be 
gained if further public initiatives were taken 
to inform management of the opportunities 
foregone, and the most effective means of 
reducing their energy costs. 

Reducing waste in inner urban areas would 
help existing businesses to compete better in 
their market places, thereby maintaining and 
ever increasing employment opportunities. 

Stimulation of new 
enterprises 

The energy efficiency industry is extra
ordinarily difficult to define precisely: indeed 
neither NEDO or the DTI attempt to do so . 
Even the Government's Energy Efficiency 
Office - set up with a specific remit to 
promote the growth of this 'sunrise' industry 
- still finds difficulty in defining its exact 
parameters. 

This diversity is reflected in the way in 
which labour is organised. Many different 
unions have members involved with energy 
efficiency equipment. These would normally 
be represented by the mainstream industrial, 
rather than purely the energy, section of the 
union; and certainly on the Trade Union Con
gress' Energy Committee there is no direct 
energy efficiency representation. 

Equally there is no strong geographical area 
lobby for this industry: its manufacturing 
bases are diffuse and scattered, and installation 
work can be found in every part of the country. 

For the purpose of this article, the industry 
has been taken to incorporate all activities 
including the manufacture, distribution and 
installation of energy-saving equipment of all 
types, and the provision of energy efficiency 
advice and sundry related services. 

The installation of energy conservation 
equipment is well suited to small firms. Indeed 
this is a classic field where an entrepreneur 
with limited capital can establish an enterprise. 
For whilst the manufacture of energy-saving 
equipment is becoming increasingly capital, 
rather than labour, intensive and is dominated 
by a handful of major companies, the 
theoretical opportunities for the entrepren
eurial plumber/heating contractor or insul
ation installer - particularly if tied in with one 
or more major manufacturers - are consider· 
able. However, whilst it is not known precisely 
how many Enterprise Allowance applications 
have been made on this basis, it is understood 
to be relatively few. 

However, some of ·the Manpower Services 
Commission backed l<eighbourhood Energy 
Action projects based ls far apart as Glasgow 
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and East London, have succeeded in spawning 
new cooperative enterprises. These have been 
able to continue even after the Manpower 
Services Commission funding has been with
drawn. By entering successful competitive 
tenders, these enterprises have succeeded in 
obtaining contracts to undertake further 
energy efficiency work, albeit normally in 
municipally-<>wned property. Admittedly these 
projects have been the exception rather than 
the rule, in that most NEA teams have stayed 
together post-MSC work have only done so in 
non-energy work. 

Some charities have undertaken energy 
advisory work on a commercial basis: the 
Energy Conservation and Solar Centre has 
successfully tendered to undertake many 
thousands of home energy audits for local 
authorities in the London area. 

Energy information surveys 
Sadly a true commercial market for such 

audits or surveys amongst private homeowners 
has never been established anywhere in the 
world. This has meant foregoing many 
opportunities in this sector so long as house
holders remain ignorant of the potential energy 
saving investments which could be applied to 
their homes. 

A ware of this, the EC published in Sep· 
tember 1987 a draft directive which could help 
to provide precisely such information. It 
requires anyone transferring either the owner· 
ship or occupation of a home to provide basic 
information concerning the energy efficiency 
of the premises. 

Experience with such a scheme in Denmark 
over the past five years provides convincing 
evidence that the availability of such a 
requirement greatly increases energy aware· 
ness, and thereby helps increase investment in 
this area. It is noticeable that even when in the 
in!tial years of their survey scheme the Danish 
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government agreed to produce a pump
priming subsidy, the scheme had a multiplier 
effect, generating £4 of private for every £1 of 
public money . The scheme is now wholly self
financing, and has already covered approach
ing half the Danish housing stock. 

At present the number of home energy 
surveyors practicing in Britain is but a handful; 
the number registered under the Danish 
scheme is 1200. Given that Denmark's 
population is less than one-tenth ofBritain's, it 
does provide some inkling of the potential such 
a scheme could have, so long as the oppor
tunities offered by the EC's Directive are 
grasped by member governments. 

Iner.easing the number of home energy 
surveyors practicing should in turn expand the 
market for those who provide the goods and the 
skills which such surveyors would recom
mend. For the past decade Britain's Depart
ment of Energy has provided financial 
assistance for those operating in commerce, 
industry or in the public sector, to enable them 
to have professional surveys undertaken to 
measure the energy efficiency of the premises 
for which they have responsibility. 

The rationale of these surveys is identical: 
they should provide better information upon 
which judgements can be made regarding 
investment in energy efficiency issues. This in 
turn should lead to an increase in demand for 
energy conservation goods and services. 

The conclusion cannot be escaped that 
endorsement of the EC's proposed directive by 
the UK Government would be certain to 
stimulate the creation ofmanynew enterprises 
in the energy efficiency field. Combined with 
other public initiatives geared to the same end, 
inner urban areas especially could become a 
seed bed for energy service companies. 

Creating new jobs 
Sensible investment in energy conservation 

in the inner cities has merits beyond providing 
the stimulation of new· enterprises and the 
improvement of the quality of the building 
stock. Investment in cost-effective energy 
conservation and cogeneration can generate a 
substantial number of worthwhile and long
lasting jobs. 

Research undertaken for the Association for 
the Conservation of Energy has shown just 
how many jobs, and the types of jobs, which 
can be created from investment in energy 
efficiency in the inner cities. 

The research examined the job-creating 
potential of energy conservation under a 
number of different scenarios for expanding 
the energy saving efforts in the inner cities . 
The programme of improvements which we 
propose would Tesult in the creation of up to 
110 000 new jobs within our cities. 

At present around 15 000 people are 
employed nationwide manufacturing , 
installing and servicing energy saving equip· 
ment and materials, and in carrying out energy 
saving surveys in industry and commerce. If 
the energy saving programme in the UK's 
inner cities is expanded, this figure could rise 
by more than five times in these areas alone, 
creating up to 67000 direct jobs over ten years . 

The total increase in employment would be 
augmented by up to 42 000 additional jobs 
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Fig 1: Jobs created through energy conservation. 

which would be generated by the increased 
economic activity. Some 26000 of these would 
be created through the 'multiplier ' effect of 
empl oyment induced by the spending of those 
nev<ly employed in directly created jobs, and 
I i 800 jobs befog created by ' re-spending 
effects' . There would be only minimal reduc· 
tions in employment in the energy supply 
industries: a reduction of only one job for every 
50 new jobs created. 

As important, however, as the total number 
of jobs which could be created by increased 
inl'esonent in energy conservation in the inner 
cities is what sort of jobs these would be, and 
where they would be located. 

Installation of energy saving materials and 
equipment, such as cavity wall insulation or 
improving beating controls is relatively labour 
intensive. The manufacture of these materials 
and equipment is relatively capital intensive. A 
majority of the direct jobs which would be 
created would be in installation, accounting for 
52% of the jobs created in the energy con
servation industry, while manufacturing 
would account for only 15%. However, the 
preponderance of jobs in installation has two 
important consequences, which offer con
siderable further benefits from increased 
energy saving activities in the inner cities. 

The first of these consequencies is that (with 
I.be exception of heating controls) installing 
energy saving equipment and materials 
requires only limited skills, that nee.d onl)• 
basic training. Among the unemployed, and 
panicularly among the long·term unemployed, 
who face the most difficulty in gaining employ· 
ment are the unskilled and semi-skilled groups. 

The second major consequence of the pre· 
dominance of jobs in installation is the location 
of those jobs. Rather than being created on 
remote factory sites, these jobs can be located 
anywhere, particularly in the inner cities them
selves where the installation work needs to be 
undertaken. Thus expanding energy saving 
efforts in the inner cities not only creates a 
substantial number of much needed unskilled 
and semi-skilled jobs, but creates those jobs 
where they are most needed: in the inner cities 
themselves. 

Comfort levels in the building stock of the 
inner cities is gerrerally acknowledged to be 
woefullv inadequate. It has been assumed 
therefo;e, that 6 7% of the net energy savings 
'Will be taken up .as increased comfon levels, 
and only 33% will be net energy savings. On 
this basis, energy savings in the inner cities 

IO 

alone would still reach £26 7 million after ten 
years. 

Cogeneration 
Cogeneration (CHP) is the process of using 

plant to generate both electricity and heat, 
rather than the electricity alone in a con
ventional power plant, where the heat 
generated as a by-product of the generating 
process is dissipated as waste. The heat 
produced in a cogeneratiOn scheme can be used 
as process heat in a factory. Alternatively, ifthe 
cogeneration plant is sufficiently large, the 
heat could be used in a district heating scheme; 
in this a central heat source raises either steam 
or hot water (and electricity) which is then 
circulated through a pipe network and sold to 
commercial, institutional and domestic 
customers for space heating and hot water 
heating, and to industry for process and 
heating needs. 

CHP and district heating are 001 new tech· 
nologies. Despite the paucity of such schemes 
iri the UK, they have a long record of 
experience in European countries, particularly 
in Sc;andinavia. In 1979 the Government 
commissioned the Marshall report which 
examined the potential for cost-effective 
cogeneration and district heating schemes. In 
1981 a short list of nine cities were selected for 
further study, and a number of these were 
given small grants to aid the costs of the 
detailed feasibility work. Several of the cities 
have now completed, or are near to completing 
these studies, and have formed joint public 
sector/private sector consortia in order to 
proceed further. Such cities include Leicester, 
Edinburgh, Belfast, Sheffield, and 
Newcastle-upon-Tyne. 
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F.ig .2: Dinribution of jobs in energy 
con.&ervation industry. 

Investment in CHP and district heating, like 
energy conservation, has a number of 
important implications for employment in the 
inner cities. Some employment is generated in 
the construction of boilers and turbines; much 
more in the laying of the district heating pipe 
network; and in the connections to the heating 
grid for industrial, commercial, and domestic 
consumers. Jobs will also be created through 
the continued operation and maintenance of 
the CHP equipment. 

The majority of the employment that such 
schemes would generatt will be to the benefit 
of the mechanical engineering and con
struction industries, with the jobs created 
through pipe-laying and consumer con
nections occurring in the inner cities them
selves. :\ study undertaken by the Tyneside 
cogeneration consortium based upon a district 
heating network in Newcastle fed by heat from 
waste incinerators, has estimated that 555 jobs 
would be created during the manufacturing 
and construction period, with some 70 jobs 
required to operate and maintain the system 
once completed. If these figures are extra
polated for other cities, where even larger 
schemes are planned, it can be seen that CHP/ 
district heating can, together with energy 
efficiency, make an important contribution to 
increasing employment in the inner cities. 

A paper published in October 1987 by the 
Conservative Bow Group entitled 'Moving 
Forward with Energy' estimates that together 
energy efficiency cogeneration projects could 
generate 400000 new jobs wJthin the decade. 

New skills 
It is a sine qua non that energy conservation 

programmes predominantly provide employ
ment which requires limited skills. Whilst 
doubtless higher education graduates are to be 
found laying rolls ofloft insulation or installing 
TRVs, it is not disingenuous to describe them 
as grossly over-qualified for the work they are 
doing. 

One of the great attractions of energy con· 
servation programmes is precisely that to 
succeed they can include within them those -
and there will always be those - who have 
limited skills and capacities. There are 
precious few serious investment opportunities 
left in the age of the micro-chip where ~uch a 
claim can be made. 

However, successful programmes cannot 
consist exclusively of unskilled workers. For 
instance, contract energy management 
requires complex technical and financial skills, 
as does the installation of advanced controls 
systems. Even with the present limited 
investment in energy efficiency, many firms 
are reporting considerable difficulties in 
finding appropriately trained staff, particu· 
larly among mechanical engineers ., 

While the problem is particularly acute in 
the south-east (where it is c:r.acerbateci by 
housing price differentials), the same ~kill 
shortage has appeared in many other areas of 
the country. This is a legacy of the failure by 
companies to invest in training over manv 
years, of the inappropriate nature of many 
higher educational courses, and the perceived 
low social status of engineers. 

There are already facilities for those un-
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employed for over a year to learn new basic 
trades under the Job Training Schemes. A 
number of leading building firms have 
provided programmes under this scheme, 
receiving funding from the Manpower 
Services Commission (MSC) for jobs not in 
existence over the previous two years. These 
might be adapted for the new energy efficiency 
enterprises. 

There are two other primary sources of 
assistance from MSC: the Community 
Programme, aimed mainly at assisting the 
adult unemployed in inner city areas, and the 
Youth Training Scheme, designed to cater for 
the needs of the young unemployed. 

The various Neighbourhood Energy Action 
schemes have normally used the Community 
Programme, as this enables the sponsoring 
voluntary group to pay trade union agreed 
rates to all the project staff. The Youth 
Training Scheme programme has historically 
been of more use to private companies training 
apprentices than the voluntary movement and 
few of these have yet developed skills directly 
peninent to the energy efficiency industry. 

Both programmes make available yearly 
grams, and apply just to rhe unemployed with 
eligibiliry determined by length of time out of 
work. Employment is limj1ed ro 12 months; 
under rbe Community Programme - although 
this can be extended up to two years for key 
posts (indeed some managerial posts enable 
staff to be retained throughout the length of a 
project's lifetime). 

Despite all these initiatives, there remains a 
clear need for the government, the Manpower 
Services Commission and the education 
service - perhaps via its City Technology 
Colleges - to develop more vigorously courses 
and work experience more directly concerned 
with the needs of the energy efficiency 
industry. Only in this way can the full potential 
for energy saving be realised. 

The built environment 
The potential that incorporating energy 

saving investments has to improve the quality 
of the environment has been mostly extraneous 
to the majority of inner city initiatives under
taken to date. This is not predominantly due to 
any malignity. Rather it is because of the lack 
of any clear focus regarding its ability to 
provide a useful component parr to any or all of 
the activities spawned by the inner cities. Ciry 
Acrion Teams, DTI or DOE Task Forces, 
Urban Development Corporations or Phoenix 
·Programmes, or even the 260 Enterprise 
Agencies - all simply have failed to recognise 
the potendal to dare. It might be hoped that the 
new Housing Action Trusts will prove an 
exception. 

Only when there has been a deliberate 
attempt ro identify an area specifically with the 
energy problem has a breakthrough occurred 
- and then to considerable effect. Taking 
Cardiff as the initial Energy Action City, the 
Gove.mment 's Energy Efficiency Office has 
sought to spawn a number of similar ventures 
in other communities - Wrexham, Leicester, 
StirliDg.Jn;eacb case, .govemmcntfunc:llnghas 
been restricted either to providin.g the monitor· 
ing of the effectiveness of the exercise, or to 
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some limited pump·priming, up to £ 15 000 per 
city. 

Instead the EEO has preferred to act as a 
catalyst, drawing together potentially 
interested parties from local authorities, 
voluntary bodies, utilities and the energy 
efficiency industries to provide a focal point for 
their activities. Essentially such exercises have 
been vehicles for propaganda about energy 
efficiency, and their short-term impact has 
been difficult to measure: one unfortunate 
aspect was the downturn in funding for homes 
insulation grants to Cardiff City Council at 
just the time when it was receiving national 
attention as the first Energy Action City. How
ever, the energy rumension now incorporated 
into the Bay area rehabilitation project, 
together with the improvements at the British 
Steel works (irself responsible for over 10% of 
the City's energy usage) have more than 
justified the time input. 

Energy Action Cities, whilst of themselves 
constructive, perpenuate the problem of 
dealing with energy issues in a vacuum, rather 
than as an important component of overall 
rehabilitation work. This is why the example 
of the energy-related aspects within the public/ 
private initiatives of the Neighbourhood 
Revitalisation Schemes is so valuable. 

These. schemes - predominantly geared to 
the frequently forgotten sector of low· income 
owner occupiers - have proved to be an 
enormously successful means of incorporating 
energy improvements into rehabilitation 
packages targeted as specifically needy neigh· 
bourhoods. Following the development of a 
prototype energy advice scheme pioneered in 
the Hillsborough .area of Sheffield, it is now 
proposed that each ensuing scheme (of which 
23 have now been identified) should incor
porate a similar service within iL This would 
provide recipients with precisely the personal 
advice required about how best to improve the 
energy performance of their home, together 
wirh guidance on how best to find the working 
capital to enable any necessary investment to 
take place. We believe such a scheme to be a 
model worth pursuing in many other inner city 
areas. 

In itself it was partly modelled upon a 
package put together by Dudley Council in the 
West Midlands, whereby using their own 
funds topped up wirh Urban Aid Fund from 
the Departmenr of .Environment, they 
appointed in 1984 an officer whose sole task 
was to visit every ·home, office or factory in the 
Netherton area of the borough, specifically to 
give advice on how best to improve the energy 
performance of their buildings. 

Among the achievements of this initiative 
was the stimulation of 54% of private 
individuals who were personaUy contacted, to 
undertake energy improvements in their 
homes. This success led the local authority co a 
deliberate targeting of these schemes for future 
years at lower income households. 

Such schemes could be further extended to 
all inner city housing and commercial build
ings if the EEC initiative for .an .energy 6aving 
~dvice $Cheme, <modelled c>n :the Jines -Of the 
.exjsting UK.energy .audit .scheme..in industry 
and commerce is implemented. 

The role of the financial 
community 

Building societies and banks, as the 
providers of the investment capital for our 
housing stock, can play a crucial role in 
improving the quality of the built environment 
in the inner cities through energy saving 
improvements. 

Banks and building societies have two key 
roles to play: the first role relates to the lending 
criteria which these intitutions adopt for 
hou.sing. In the US several banks have raised 
the maximum multiple of a borrowers income 
which can be lent as a mortgage, if the house in 
question is deemed energy efficient. 

The rationale for this relaxation of the 
lending rules is that with the reduced fuel bills 
which the owner of an energy-efficient house 
enjoys, the borrower will have a larger propor
tion of their disposable income available to 
meet higher mortgage repayments. 

In the areas where such schemes are operat
ing they have had the effect of increasing the 
awareness of other consumers of the need to 
consider the energy running costs of a 
dwelling, and the considerable benefits of an 
energy efficient home. 

In addition to relaxing the mortgage ceiling 
some US banks have also launched energy 
efficiency mortgage schemes. If a property is 
identified as being in a poor state regarding its 
energy efficiency at the time of the lender's 
survey, then the bank or building society will 
lend further sums (in addition to the purchase 
price of a property) specifically allocated to 
energy saving improvements. 

As an experimental scheme several years ago 
the Abbey National Building Society intro
duced a basic 'check list' home energy survey 
as· part of the standard pre-mortgage building 
society survey. How widely used this check list 
survey remains today is not known. 

Although a number ofle.nding institutions in 
the UK have prepared leaflets informing 
customers of their wil.lingness to make foans 
available for energy saving improvement 
schemes, to our knowledge none in the UK se1 
aside specific sums for energy conservation in 
the way that banks and building sodeties do for 
roofing or drainage repairs for example. 

If the lending institutions in the UK 
followed the example of some of their 
American counterparts, by increasing mori· 
gage ceilings for energy efficient dwellings, 
and by allocating specific sums for energy 
saving improvements at the time a house or Oar 
is bought, we believe that this would help 
householders to be more aware of the benefits 
of an energy efficient home, and encourage 
investment in the improvement of the built 
environment of the inner cities. This is 
perhaps a role for public/private initiatives like 
Business In The Community to build upon 
this. 

Role of local authorities 
Local authorities own and manage a large 

prt of the nation's building stock including 
rffices, schools, old people's homes, com
munity halls - and the .three million and 1.5 

.. million flats that comprises the local authority 
housing stock. 
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Concerning loca.I authorities own buildings, 
attention has indeed been given to improving 
their energy efficiency. In 1986 che Audit 
Commission (for England and Wales), recog
nising the potenLial for cost reductions through 
cosr'eifective investments in energy saving 
improvements, wok energy conservation as 
one of their main areas of activity. The Audit 
Commission recommended that all authorities 
should follow certain guidelines: appoiming 
one member of staff as an energy manager for 
~very £1 million spent by the aurhoriry on foe.I, 
and reinvesting at least 10% of each year's 
revenue spending on fuel bills in energy saving 
improvements. 

Concerning local authority housing, 
although tenants (or frequent ly the DHSS 
through fuel allowances) are responsible for 
paying fuel bills, authorities are nevertheless 
the owners and landlords of these properties, 
and therefore have a direct interest in 
improving the quality of the housing stock. 

In 1986 the Department of the Environment 
published the conclusions of an 'Inquiry Into 
the Condition of the Local Authority Housing 
Srock in England'. It estimated that 17 out of 
20 council homes, many of which are in inner 
city areas, require improvement expenditure, 
at an ave.rage of £4900 per dwelling. The 
largest single category of improvement 
expenditure idemjfied in the survey was 
hearing, followed by doors and windows, and 
insulation. In all, to bring these council homes 
up to an acceptable standard over £4 billion 
needs to be spent on heating, insulation, and 
condensation treatment. 

Much of the local authority housing in the 
.inner citjes is in urgenc need of improvemenr 
from rhe energy efficiency point of view. Local 
authorities have a clear role in devoting 
resources ro improving rhe heating, insulation, 
and reducing problems of condensation and 
mould in public sector housing. 
· The Milton Keynes Developmenr Cor· 
poratiou (although decidedly not charged with 
the development of a deprived inner city) has 
developed considerable expertise in the area of 
low energy housing, factories, and offices, 
expertise and experience that is hlghly relevanc 
in r.he regeneration of the inner cities. 
· 1n 1986 the Milton Keynes Developme.nt 
Corporation organised a showcase exhibition 
called, coincidentally, 'Energy World'. Of the 
50 epergy efficient houses, some were up· 
market detached house, but others were low· 
cost flats and sheltered housing. Currently the 

Development Corporation is overseeing the 
growth of the Energy Park, a 300-acre site 
where all the policies which promote energy 
efficiency will be combined to create low 
energy factories, offices and homes. Both of 
these projects have involved the setting of 
standards for energy efficiency, and the 
development of techniques to evaluate whether 
new buildings meet those standards, which 
could be of much assistance in the redevelop· 
ment of inner city areas. 

The interests which Milton Keynes' 
Development Corporation has shown in 
developing energy efficiency standards could 
be most valuably replicated by the increasing 
number of Urban Development Corporations 
in the inner cities . By setting energy standards 
themselves, and by encouraging private sector 
builders and rehabilitators to incorporate best 
practice,· a major impact upon the built 
environment could be achieved. 

Overcoming fuel poverty 

There are currently just over 20 million 
homes in Britain. Every year they consume 
some £10 billion worth of fuel. The vast 

.majority of that is gas, responsible for 
approaching two-thlrds the total. 

For many households, fuel bills form a 
relatively small fraction of the household 
budget. Amongst the upper middle income 
bracket, thfa can be as low as 5% of disposable 
income (albeit still running annually into 
several hundred pounds). But amongst low· 
income households this propordon can soar up 
to between one-fifth and one-quarter of the 
weekly budget, as high a proportion as would 
ever be found in even the most energy intensive 
in4ustry. 

And the difference between indusrry and 
· homes in energy use goes beyond trus: there 
can be few recorded cases of the production 
line being stopped because the directors don't 
want to incur the re-levanr electrkity or gas 
·costs: there are, though, all too many cases of 
households seeking to reduce thcir fuel bills, 
not by investing in energy saving equipment, 
but rather by simply doing without. Without 
fuel, without lighting, without warmth. 

Why as ·we approach the 21st century are we 
at the stage where every winter people still 
quite literally die of cold? Such tragedies do in 
part occur through ignorance of the assiSLance 
available from the Department of Health and 

·the Social Services. Such assistance in the form 
of fuel allowances now covers some two and a 
quarter million homes {two-thirds of them 
council owned), and according to some 
estimates costs the Exchequer upwards of 
£1400 million each year. 

And still people suffer and die of the cold. 
There are 90% grants available to many 
categories oflow-income households, to cover 
the purchase of such basic insulation items as 
tank jackets and loft lagging. There are also a 
growing number of local neighbourhood 
insulation projects, funded by the Manpower 
Services Commission and the Department of 
Energy, which assist with the installation of 
draught-proofing and some insulation 
measures, to increase the basic comfort levels 
of the homes they service (and, research shows, 
to save money of the energy used too). 

Many of these schemes come directly under 
the Neighbourhood Energy Action banner, a 
voluntary movement which has grown swiftly 
over recent years. This has employed 8000 
people at a total cost to the Exchequer of £45 
million - of which £9 million was on insul 
ating materials, mostly draught-proofing. 

The cost per home draught-proofed should 
- according to Energy Efficiency Office 
figures - work out at £255 each, of which just 
£45 is on materials. The basic cost per person 
employed is just £4500. Even when the cost of 
materials is added on, plus all the adimistrative 
overheads, it will mean that each person 
employed on these schemes will be costing the 
taxpayer just £5700. -

However, it sbouJd be stressed that such 
work" at this stage by no means provides a 
complete solution to making any borne com· 
plerely energy efficient - rather, it is a case of 
a.meliorating only rhe worst problems from 
draughts an.d condensation. There is little 
attempt made to deal with any of the more 
major works which might be required, such as 
improving the heating system or insulating 
walls and floors. 

For many social service departments and 
area health authorities, problems relating to 
cold and damp dwellings have become 
commonplace. They too have a major interest 
in ensuring that, for instance, all those .in 
receipt of fuel benefits from the State also 
obtain help with retrofitting their homes to 
make them truly energy efficient. Otherwise 
we shall continue with a fuel poverty problem 
for which the best analogy is that of seeking to 
fill a bath without putting the plug in. 

Energy World - helping you to .put your message across 
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FOSSIL FUELS ~ . .. . o.t· . 
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~-

Fossil fuels 1850 to 2000 
CIVILISATION began when man 
discovered how to make and control 
fire. The first fuel was probably wood 
and even today fuel wood provides just 
over 10% of man's enegy require
ments. Nearly 80% is produced by 
burning fossil fuels; oil, coal, gas and 
associated hydrocarbons . They are a 
non-renewable resource and took 200 
million years to form. Man started to 
burn them around 1000 years ago 
when simple coal mining techniques 
were developed, although seepages of 
oil and tar had provided a primitive 
fuel many hundreds of years earlier. 

Once the Industrial Revolution got 
under way towards the end of the 18th 
century, the rate of consumption 
increased. We now know that in an 
economy undergoing industrialisation an 
increase of I% in gross domestic product 
(GDP) requires a 1.5% increase in energy 
use (known as the energy coeft). 

The earliest fuel consumption figures avail
ablel relate to the UK when in 1800, the UK 
energy coeft. was just about 1.5. In the latter 
years of the 20th century this figure has fallen 
to 0.5 in the UK and the rest of Western 
Europe and is typical of mature industrialised 
economies. In rapidly expanding and indus
trialising economies such as those around the 
Pacific Rim the energy coeft. is still 1.5 and 
with some economies growing at between 7 
and 8% the increasing demand for fossil fuels 
in these developing countries could well 
dominate world energy del!land early next 
century. Matters are exacerbated by massive 
increases in world population. Numbers have 
risen from 1. 7 billion in 1900 to 5 billion today, 
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The world's supply of fossil fuels, oil, gas, coal, Jignite, peat, took some 200 
million years to form, and provides 75% of world energy. All will be burnt in 
an orgy of combustion which is damaging the global environment, possibly 
irreversibly. As improvement in lifestyle requires increased supply of 
energy, peoples' rising expectations, particularly in the developing world, 
will be hard to reconcile with fossil fuel conservation ,and protection of the 
environment. The result may well be an uneasy and uncomfortable 
compromise but in the medium to long term nuclear power will remorselessly 
take over the role of fossil fuels. 

Prof Fells originally presented this paper as a Milestone Lecture at the 
Royal Society of Chemistry's 150th Annual Cong:i:-ess in April of this year. 

and will rise to 10 billion in 2060. Each addi
tional person requires his or her energy ration 
and anticipates a steadily improving life style, 
All these pressures conspire to increase the 
world's energy demand and use. 

Energy reserves and use 
This presents two problems. First, what is 

the extent of the world's reser:ves of fossil fuels; 
how long will they last? Second, all fossil fuels 
burn to form carbon dioxide; each tonne of <>ii 
burnt produces 3.3 tonnes of carbon dioxide, 
for example. Carbon dioxide has been steadily 
building up its concentration in the atmos
phere since the start .of the Industrial Revolu
tion and has risen from 270 parts per million 
(ppm) in 1700 to 350 .ppm today. Together 
with methane, to a lesser extent, and other 
gases this increase in concentration gives rise to 
the 'greenhouse' effect which is perceived as a 
serious threat to the environment, causing 
global warming and destabilisation of the 
weather machine,. Sulphur .and nitrogen oxide 

emissions from coal and oil combustion cause 
acid rain which seriously damages forests, 
crops, buildings and health. 

The finite nature of the world's fossil fuel 
resources, taken in conjunction with the des
tructive effect on the environment caused by 
their combustion, makes an unassailable case 
for conserving and constraining their use. On 
the other hand, the expectations of the rapidly 
rising world populacion require ever increasing 
supplies of energy to 'fuel' their aspirations. 
Tb.is pr~s,ents the governments of the world 
with a political as well as a resource dilemma 
~hich will steadily get worse. The extent of 
world fossil fuel rescrv~s is always a matter of 
judgement and figures, particularly in the oil 
industry, and have sometimes been distor.ted 
for commercial reasons. The best and most 
objective figures are those provided by the 
World Energy Council and published in 1989. 
Reserves and consumption figures are set out 
in terms of tonnes of oil equivalent (TOE). One 
TOE equals 42 Giga Joules (GJ). Figures are 
divided between industrialised countries (IC) 
and developing countries (DC) and given in 
Table 1. 

The figures given here refer to proved 
recoverable reserves. Estimates of proved and 
probable reserves are sometimes quoted bu! 
should be accepted with caution. 

· A simplistic life time for the different fossil 
fuels can be obtained by dividing the reserves 
by current annual consumption. The results 
are .given in Table 2. Figures for .uranium .are 
included .as it is a fossil fuel, although not 
always thought of as such. There is a ~triking 
difference in uranium reserve potential com· 
pared with other fuels if its energy release is 
calculated, assuming it is used in the highly 
efficient breeder reactor where the abundant 
uranium 238 isotope is converted to plutonium 
for use as a fissionable fuel rather than merely 
burning up the uranium 235 isotope in the 
currently commercial thermal reactors. The 
multiplying factor is 60. 

Energy demand 
-Of course these 'lifetimes' :shorten dramatic· 
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