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SUMMARY 

The installation of systems of automatic fire defence in 

commercial and industrial buildings, apart from their protective 

value, may result in significant financial advantages. Although 

systems of automatic fire defence are frequently installed in the 

larger commercial and industrial buildings, in particular industrial 

buildings with high fire risks, the minimum size and use of 

buildings where such a system eesuits in a positive financial 

return has not been established. 

This study sets up a framework within which the financial 

implications of the installation of systems of automatic fire 

defence can be assessed. Firstly by examining the working of the 

fire insurance market, in particular the tariff system, and secondly 

by a survey of systems of automatic fire defence together with their 

additional initial costs and subsequent running costs. 

A discounted cash flow technique has been used to assess the 

financial return. The technique is based upon a company's cost 

of capital and a theoretical cost of capital has been established 

which is both net of inflation and taxation. Taxation allowances 

and regional development grants have also been examined in detail. 

To ascertain the financial return from the installation of 

an automatic fire defence system, in particular a sprinkler system, 

four case studies were undertaken; two of these relate to 

industrial buildings and two to retail premises. The case study 

buildings are considerably smaller than the size of buildings 

where sprinkler systems have normally been installed in the past. 
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The rapid rise in fire losses during the past decade has 

resulted in considerable increases in insurance premiums. The 

saving on these premiums, together with taxation allowances for 

the installation of automatic fire defence systems, resulted in 

cash flows which produced a positive present value following the 

installation of a sprinkler system for all four case study buildings. 

This suggests that there are considerable financial advantages 

accruing from the installation of such systems. 
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Chapter 1 

The need for an economic appraisal of systems 
  

of automatic fire defence 

Losses Resulting from Large Fires — Aim of the Study - Need 

for the Study - Outline Survey of Literature. 

Direct fire losses in Great Britain (excluding Northern 

Ireland) have increased sharply in money terms during the past 

15 years. In 1958, the figure was below £30 million whereas losses 

for the twelve months ending August, 1973, amounted to £157 mulitonee 

A high proportion of the increase has occurred as a result of fires 

in commercial and industrial buildings. The value of industrial or 

commercial establishments of any size is likely to be in excess of 

£10,000 and any fire occurring in these premises could well result 

in a "large fire".* 

The Fire Research Establishment! °* has undertaken an analysis of 

"large fires" which occurred between 1965 and 1968. The number of 

fires where direct damage costing more than £10,000 amounted to 

approximately 1% of the total number of fires in buildings. The 

direct cost of large fires, however, amounted to £211,305,000 and 

represented 60.6% of the total direct fire losses from 1965 to 1968. 

Analysis of large fires which occurred in 1969! 3, 1970" ** and 

19717 °° has also been undertaken by the Fire Research Establishment. 

The figures from 1965 to 1971 are shown in Fig. 1 and include fire 

losses for Northern Ireland, which until 1971 had not reached significant 

*A "large fire" is defined in the "United Kingdom Fire and Loss 

Statistics’ as one where the direct damage exceeds £10,000. 
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proportions. The estimated cost of all fires occurring in 

Great Britain and in Northern Ireland is also shown in the table: 

COST OF LARGE FIRES, 1965-1971 

  

  

  

  

Number of Total cost Cost of large 
Estimated Cost "large of "large fires expressed 
of all fires fires" fires" in as a % of the 

Y &n in Great Great cost of all 
Vd Britain Britain fires in Great 

Great Northern and and, Britain and 
Britain Ireland Northern Northern Northern 

Ireland Ireland Ireland 
&m 

1965 74.0 ea UE 44.7 59.52 

1966 79.9 2.4 890 48.3 58.69 

1967 86.8 3.2 928 56.7 63.00 

1968 98.7 1.3 1005 61.6 61.60 

1969) | 11793 3.1 1058 74.6 61.96 

1970 | 106.6 4.3 1040 60.7 54.73 

1971 106.1 22.6 1201 77.7 60.37             
Fig. 1 Percentage cost of large fires, 1965-1971. 

It is possible to reduce fire damage by the use of systems of 

automatic fire defence, to enable the fire to be tackled at an early 

stage and prevent it from developing. Insurance companies have long 

recognised the protective value of systems of automatic fire defence 

and are prepared to allow considerable insurance discounts, particularly 

for the installation of sprinkler systems. 

The aim of this study is to establish a basis from which the 

financial return of methods of automatic fire defence for both commercial 

and industrial buildings can be evaluated. 

In testing the economic viability of a decision to install an 

automatic fire defence system, a method of financial appraisal has 

 



been used in this study which is based upon a discounted cash flow 

technique. The discounted cash flow technique is based on the concept 

of cost of capital and takes into account current taxation, regional 

development aid and reductions in insurance premiums. A theoretical 

company's marginal cost of capital in real terms? 7® has been calculated 

and this has been used to discount the cash flowsin the four case 

studies in Appendix C. 

During the early stages of the study it became increasingly clear 

that previous work on the relationship between value of building to 

be protected and the financial advantages of protection was limited. 

Insurance company representatives, fire research specialists, fire 

prevention officers and sprinkler engineers were not able to say at 

what size or value of building it became financially worthwhile to 

protect the building. It is, however, amongst members of the 

Architectural and Quantity Surveying professions where the knowledge of 

the relationship between the value of a building and the financial 

advantages of protection is most needed and least evident. 

Stone! has suggested that design and layout can influence rating 

valuation and the premiums payable for fire insurance. However, he 

gives no indication of the likely influence beyond stating that fire 

insurance premiums are related to risks and can often be reduced by 

the provision of non-inflammable materials and fire fighting appliances 

such as sprinklers. In a further study, Seanenee points out that fire 

insurance rates can vary within a wide range according to the risk 

of fire starting and spreading in a building and that this depends 

more on the process and manufacturing materials than on the construction 

of the building. In a later study Stone.” states that it may not pay 

to install automatic detectors or sprinkler installations where the 

annual equivalent cost of the installation and subsequent maintenance



is greater than the reduction that would be allowed in insurance premiums. 

Stone, however, gives no indication of the range of insurance rates or 

of the likely reduction in rates resulting from the installation of 

systems of automatic fire defence. 

The Fire Prevention Design Guider? i directs the Architect to 

consider with the Quantity Surveyor and the client's Accountant, the 

effect of reductions in insurance premiums over the life of the building 

compared with the initial capital outlay. All too often, the Quantity 

Surveyor is unable to make more than a superficial appraisal and is 

only able to give advice of a general nature. Architects and Quantity 

Surveyors are frequently unaware of the existance of a tariff structure 

or of standards of eoninictiens ce which are used by the Insurance 

Companies when assessing the insurance premiums of commercial and 

industrial risks. 

During this study difficulty was encountered in obtaining information 

relating to the tariff structure from Insurance Companies, because the 

information is regarded by the Companies as confidential. It was 

largely due to the co-operation of one tariff company and the publication 

of the report of the Monopolies Conumission -= on the supply of fire 

insurance that information of any relevance was available. In an 

earlier study, the nee ee stated that information on whether the 

installation of an automatic fire defence system was likely to be 

economic should be available at the cost planning stage of a building 

project. It should not be necessary to wait until the scheme has been 

finalised before the Quantity Surveyor can give such information. 

One reason why the Quantity Surveyor can only give advice of a 

general nature is that many of the publications concerned with the 

economics of systems of automatic fire defence are outside his normal 

area of reference. Cost studies’*14 published by the Central Fire



Liaison Panel™ indicate the financial return which results from the 

installation of systems of automatic fire defence, although they give 

no indication of the size of building involved in the study nor do they take 

account of the running costs of such installations. The aim of the 

Fire Liaison Panel literature has, however, been directed towards 

making industrial and commercial management aware of the advantages of 

installing such systems. In recent years, the United Kingdom Fire 

Protection Association* through the publication of the Fire Prevention 

Design Guide and by sponsoring courses, has made Architects more aware 

of the need to incorporate fire prevention measures into building at 

the design stage. 

Another reason why the Quantity Surveyor can only make a superficial 

appraisal is that publications concerned with the economics of automatic 

fire defence, both in this country and overseas, have been limited in 

number and the majority have been of a general nature. The following 

outline survey of literature only includes the principal references 

directly relating to the economics of the installation of a system of 

Fone function of the Panel is to co-ordinate activities leading 

to the prevention of fire and the reduction of fire wastage and it 

undertakes publicity leading to these ends. In addition to the Central 

Panel, there are twelve regional panels with members from the British 

Insurance Association, The Chief Fire Officers' Association, The 

Confederation of British Industry and the Fire Protection Association. 

*The object of the Fire Protection Association includes investigating 

the causes and spread of fire and dissemination of advice on and 

Imowledge of fire protection. Membership is open to all insurers and to 

subscribers from industry, commerce and the public fire brigades in this 

country and overseas.



automatic fire defence. Other references of a more specific nature 

will be dealt with in subsequent chapters. 

Papers by Tarrant)’, Osborne,2 7° Doublett *17, Rarcineyons 37 

and Tarnyoody +” whilst indicating that savings in premiums will 

result from the installation of sprinkler systems in buildings used 

for certain industrial processes, have been expressed in general 
PG2051.21 

terms. Work undertaken at the Fire Research Establishment by Ramachandran 

has been concerned with the national expenditure on sprinkler installations 

and upon the frequency of sprinklered premises. Remachandvento<7 in an 

unpublished paper has stated that there is a need for a mathematical 

framework which could be used by the building owner for examining the 

economic desirability of installing sprinklers in a building. A more 

M23 
recent study at the Fire Research Establishment has been concerned 

with the optimum combination of active* and passive fire defence. 

*The term active fire defence has been stated by Masher to 

consist of: 

"built-in items such as sprinkler systems, fire alarms, water 

hydrants and first-aid fire-fighting equipment, and could therefore 

be regarded as the visible means of fire protection". 

The term passive fire defence covers structural protection of the 

building. In an earlier aie the author used the term "active 

fire defence" to cover automatic detection and sprinkler systems. 

In this study, however, the term automatic fire defence has been 

used which covers equipment intended to be operated by the effect 

of fire.



In recent years, increased fire losses have occurred throughout 

all industrialised nations!*2>»1+26 and with few exceptions the fire 

loss per head of population, corrected for inflation, has increased. 

American management has realised the need to check fire losses and 

they are very much more fire conscious than management in the United 

22f The National Fire Protection Association of the United 
Kingaom.? 

States (NFPA) was established in 1896 and published the first edition 

of the Fire Protection Handbook! *-° in the same year. The thirteenth 

edition of the Handbook contains details of a method of economic 

appraisal undertaken by Clyde M. Wood for the "Automatic" Sprinkler 

Corporation of America. The method used by Clyde M. Wood is examined 

229 in detail in Appendix A. Burtner? in the United States has developed 

a method of appraisal based upon an engineering rather than an economic 

analysis and in a later stuay?*99, Burtner examined the concept of 

risk management. 1°?! 

In Australia, Marryatt?* 22 has published the records of fires 

occurring in sprinklered premises between 1886 and 1968. The records 

show the advantages of the installation of sprinkler systems and Marryatt 

has suggested that existing sprinkler systems in Australia and 

New Zealand, apart from safeguarding life, have, during the past 20 

years, saved approximately {100 million?*?2 of property and contents. 

Tariff systems! ‘>* relating to the fire and consequential loss 

insurance of property operate throughout the European Economic 

Community, except Italy. Premiums may be discounted throughout the 

EEC, including Italy, for commercial risks where certain safety measures, 

“particularly sprinklers, are undertaken. In France, a recently 

published paper! *?> indicated the economics of installing sprinkler 

systems in large industrial and commercial buildings. Work has also 

been undertaken by the European Fire Alarm Manufacturers Association!‘ ?° 

(EURALARM) in developing a method of evaluating the fire risk of a 

7



particular building, which could be used to determine the necessary 

fire protection measures. Difficulties appear to arise with the 

EURALARM method in establishing the values used in the calculations. 

In this study, a framework has been evolved to evaluate the 

financial implications which result from the installation of systems 

of automatic fire defence. It is intended that the methodology devised 

will enable Quantity Surveyors and others associated. with the economic 

appraisal of buildings to give more accurate cost advice during the 

design stage of a building.
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Chapter 2 

Fire Insurance relating to Commercial and   

Industrial Buildings 

Size and Nature of the Insurance Market - Reinsurance and 

Co-insurance - Fire Offices' Committee - Competition between 

Tariff and Independent Companies - Fire Tariffs - Adjustment of 

Insurance Rates, 1963-1973 - Pricing Policy of the Fire Offices 

Committee - Consequential Loss. 

Fire insurance as defined in Section 59(9) of the Companies 

Act, 1967* covers the insurance of commercial, industrial and 

domestic property. In this study it is not the intention to deal 

with domestic property insurance, the main emphasis is on the 

insurance of commercial and industrial buildings. In addition to 

fire insurance, many commercial and industrial organisations also 

insure against the after effects of fire, which can result in loss 

of profit, loss of orders, disruption and the payment of wages to 

workpeople until they can be re-employed. Such cover is known 

as consequential loss insurance and is additional to the direct 

fire insurance policy. 

An indication of the size of the United Kingdom fire insurance 

*Section 59(9) - "the business of effecting and carrying out 

contracts of insurance against risks of loss of, or damage to, 

material property, not being risks of a kind such that the business 

of effecting and carrying out contracts of insurance against them 

constitutes marine, aviation and transport insurance business or 

motor vehicle insurance business". 

LS:



market, in which a number of foreign controlled firms operate, 

can be gauged from figures published by the British Insurance 

Association’, The Fire and Accident (non-motor) insurance 

premium income of member firms of the Association which have head 

offices in the United Kingdom and who carry the major portion of 

fire insurance business, amounted in 1971 to £498 million*. 

Cantesiae states that foreign insurance companies are less important 

in the British market than their number suggests. For non-life 

business there were only 15 foreign registered companies with 

United Kingdom premium exceeding £250,000.00 in 1965 and although 

interest in the United Kingdom has been increasing, many of the 

foreign companies are only represented in the United Kingdom 

reinsurance markers Carter also points out that in addition 

to foreign companies there are a number of British registered 

companies which are wholly or partly owned by foreign insurers; 

for example 25% of the share capital of the Phoenix Assurance Co., 

which is the sixth largest British composite company is owned by the 

Continental of New York. 

The Monopolies Commission in their report on the supply of 

fire fmeneence se stated that over 90% of all the United Kingdom 

*The figure of £498 million for Fire and Accident (non-motor) 

income is based on the returns of the Department of Trade and 

Industry and includes premiums for pecuniary loss, personal accident, 

property and liability insurance. The last time the figure for 

property fire insurance was shown separately was in 1968 when it 

amounted to 51.5% of the total. Assuming a similar percentage 

applied in 1971, then the property fire premium would be £256 

million. 

14



commercial and industrial fire insurance is handled by the insurance 

companies, the remaining percentage by the Lloyds underwriters. 

The insurance companies are however grouped into two distinct 

bodies known as the tariff and the so called independent companies. 

The tariff companies are those who are members of the Fire Offices! 

Committee and are therefore bound to charge premiums which are not 

less than the rates calculated in accordance with agreed tariffs. 

255. 
In 1968 there were 29 tariff and 76 independent companies *~. A 

number of companies have grown so large that their premium income 

amounts to many millions as shown in the following table which 

relates to the volume of fire insurance premiums for property in 

the United Kingdom and has no reference to the absolute size of 

companies. 

SIZE OF TARIFF AND INDEPENDENT COMPANIES 

  

  

  

  

Premium Income TARIFF COMPANIES INDEPENDENT COMPANIES 

oe Number of | % of premium | Number of | % of premium 
Companies income Companies income 

Less than £10000 eo ah 44 3 

£100000 to £1m 3 i 22 Te 

€lm to £2m 2 3 4 13 

£2m to £5m 2 6 4 27 

£5m to £10m 3 17 al 15 

over £10 m 4 T2 1 25           

Fig. 2 Distribution of premium income - Tariff and Independent Companies 

: 2. 
Source - Fire Insurance 

15 

 



In 1968, approximately 63% of the fire insurance premium income 

was controlled by the tariff companies, 30% by the independent companies 

and the remaining 7% by the Lloyds underwriters. Within the tariff 

group, 95% of the business was controlled by 9 firms and in the 

independent group 6 firms controlled 67% of the total business. Thus 

approximately 80% of the total figure for the fire insurance of property 

in the United Kingdom was, in 1968, controlled by 15 firms, nine of 

which are under agreement to charge the same minimum rate. 

Fire insurance is similar to other forms:of non-life insurance in 

that there is an agreement by the insurer to accept the liability for 

indemnifying against loss, in return for the payment of a premium. In 

commercial and industrial fire insurance, however, the value of the 

property and contents together with the consequences of a disastrous 

fire can create such an enormous liability that even the largest of 

the insurance companies would be unwilling to accept the risk on its 

own. A look through the fire loss records will reveal a number of 

fires where the direct loss alone has totalled many millions. The 

extent to which an insurer can accept a risk is limited by Section 63 

of the Companies Act, 1967 which governs both the insurance companies 

and the members of Lloyds. Before a firm can undertake the business 

of property insurance, authority must be received from the Board of 

Trade. The Board of Trade will not grant the authorisation until they 

are satisfied with the firms margin of solvency and also their arrangements 

for me ureunensees os Some risks are so hazardous that insurance companies 

would be unwilling to accept them anyway; for example, the insurance 

of a factory producing plastic components, which is not protected 

by any form of automatic fire defence, would in all probability be 

an unacceptable risk because of the number of fires that have occurred 

in similar buildings. Other risks may be hazardous but the company 

16



is prepared to accept part of the risk, although not the whole risk 

and will do so provided that reinsurance or co-insurance facilities 

can be obtained. 

Reinsurance is a system of risk transfer and is undertaken either 

by specialist firms or else by the larger insurance companies and 

enables a company to accept a risk which is larger than it would 

normally expect to carry on its own. The smaller are the premium 

income, capital and free reserves of an insurance company, the greater 
woo Me : ee 8 S is its need for reinsurance protection + The reinsurance market 

tends to be international with a substantial amount of business 
: : * saat? being placed overseas with foreign companies + Most reinsurance 

business is carried out under reinsurance treaties, these are standing 

arrangements usually renewable each year and as a result a percentage 

of the direct insurers business is automatically reinsurea?*2°, 

An alternative or sometimes additional method of spreading the 

risk is by co-insurance. Co-insurance differs from reinsurance in 

that two or more companies will agree to accept a certain percentage 

of a given risk. One of the companies will be known as the "leading 

office" and it is usual for that company to carry out the survey and 

then quote the rate. The "following companies" would normally, if they 

had confidence in the "leading office", accept the rate quoted. Where 

the lead is taken by a tariff Echt is usual to find the "following 

tariff" and also many independent insurers agreeing to the rate, 

However, it is comparatively rare to find tariff companies following 

the lead of an independent company and where it does occur it is 

likely that the tariff company will carry out its own survey and 

insist that the provisions of the 65/35 Rule are adhered eee, The 

65/35 Rule is a clause in the Co-insurance Agreement which relates to 

the sharing of insurance between tariff companies and between tariff 

17



and independent companies. The rule which was criticised in the 

report of the Monopolies Commission states that tariff companies will 

not enter into co-insurance agreements unless at least 65% of the 

business is placed with the tariff company. The Commission, although 

unable to obtain precise figures, estimated that in terms of premium 

income more than half the total of commercial and industrial fire 

i . 2,12 
insurance was co-insured . 

Despite a tariff system which sets out minimum rates for various 

risks and is largely followed by the independent companies, it is 

surprising that commercial and industrial fire insurance from the 

early sixties up to 1969 showed either a marginal profit or else a 

loss. A study of premiums, expenses, profits and losses of selected 

tariff companies from 1963-1970 shown below indicates the way in which 

both premiums and daims have been increasing. 

COMMERCIAL AND INDUSTRIAL FIRE INSURANCE 

BUSINESS-SELECTED COMPANIES ~ 1963 - 1970 

& millions 

  

  

  

  

Expenses 

Wie Premiums Profit 

ee earned Claims aoe Other (Loss) 
= Commission < Total 
incurred outgoings 

1963 39.2 30.4 5.9 11.4 47.6 (-8.4) 

1964 42.4 28.8 6.4 125), 47.3 (-4.9) 

1965 47.0 29.9 6.9 12.9 49.7 (2227) 

1966 51.5 30.2 7.4 13.9 51.5 (negl) 

1967 54.2 30.0 8.3 13.9 52.2 2.0 

1968 61.7 42.6 9.3 14.5 66.4 (-4.7) 

1969 72.8 46.0 11.0 1565) 12.5 0.3 

1970 86.6 36.3 13.2 16.0 65.5 21.1               
Fig. 3 Premiums and expenses of selected tariff companies, 1963-1970 

2 Bel 
Source - Fire Insurance 2 

 



Commercial and industrial fire insurance has again become profitable 

because of the large increases in insurance premiums during the past 

ten years, some classes of risk being increased by as much as 750% over 

the 1963 level. 

Membership of the Fire Offices' Committee (FOC) which operates the 

tariff is restricted to those insurance companies who will accept the 

principle of common minimum premium rates for fire insurance. One 

other condition of membership is that member companies must undertake 

to regard all meetings and papers issued by the Committee as private 

and coneidentiaies However, many of the independent insurance 

companies make use of the tariff documents as a guide to fixing 

premium rates because they do not have access to central statistical 

information. The representative of one tariff company remarked that 

the larger independent companies probably had information relating to 

changes in a tariff within 24 hours of a tariff company receiving it. 

The high losses that have occurred in buildingsinsured in both 

tariff and independent sectors, together with the large volume of 

co-insurance makes competition for rates, between the tariff and 

independent insurer, marginal in those classes of business where the 

risk is high or the sums insured are large. One broker, however, was 

of the opinion that there was still competition between tariff and 

independent companies so far as the basic rate was concerned and quoted 

the following example:- 

Company A (independent) - 25p for every £100 insured 

Company B (tariff) - 35p for every £100 insured 

both companies, however, were applying the same loading of 300% to 

the basic rate. The difference of 10p between the basic rates is due 
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to the different attitudes taken by the companies over the particular 

risk being based upon their past experience. Evidence of similar 

competition was also found in two of the case studies in Appendix C. 

There is also competition in the amount of discount and commission 

allowed to a broker. The independent companies allow both discount 

and commission whereas the tariff companies only allow commission. 

The combined amount of discount and commission allowed by the 

independent companies has been reduced on a number of occasions since 

1959 and at present it would appear that they pass on between 23.5% 

and 23.7% of their premium income in discount and commission where the 

risk is co-insured; whereas the tariff companies pass on 15% as commission 

to the insurance brokers The independent companies have always 

paid higher commission rates,because companies when entering the fire 

insurance market and not joining the FOC found that it was usual to 

begin by securing a small share in a co-insured risk and then to use 

the high commission and discount rate to induce brokers to offer them 

the business. They were able to afford this because the expense of 

co-insurance fell on the "leading"office. The independent companies 

have found that with rising fire losses it has been necessary to 

reduce the amount of discount and commission, which was as high as 

40% in 1959, down to a figure which at present is between 15 and 20% 16, 

In addition to operating the tariff, the FOC is responsible for 

formulating rules relating to standards of construction, automatic 

sprinkler installations, automatic fire alarm installations, wired 

glass, external drencher systems and fireproof doors. It is, however, 

industrial risks which have occupied most of the Gommsetecs time since 

its formation in ieese At the present time there are 95 tariffs 

in operation all of which relate to commercial or industrial risks, 

the tariff dealing with domestic fire insurance was abolished in 1971. 
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The tariff documents are private and confidential and the following 

information relating to the tariffs has been obtained from interviews 

with insurance company representatives, insurance brokers and the report 

of the Monopolies Cemniesienso-—” 

A number of the tariffs relate to buildings, wharves and quays 

used for the storage of merchandise within a specific area of a town, 

as for example the Hull Warehouses, Leeds Carriers and the Liverpool 

Mercantile and Carriers. There are 20 of these tariffs which apply 

mostly to the ports, some to a paticular trade and others to a wide 

range of trade and industry. Of the remaining 75 tariffs, four relate 

to the Republic of Ireland and 66 to a particular trade or industry 

in England, Wales, Scotland or Northern Ireland and include for example 

the following:- 

Aircraft Engine Manufacturers (Great Britain and Northern Ireland) 

Aircraft Factories 

Bleach, Dye and Print Works 

Bleach and Dye Works (Scotland) 

Bleach and Dye Works (Ireland) 

Bonded Stores (Scotland) 

Bonded Stores (Ireland) 

Boot and Shoe (Great Britain and Ireland) etc. 

The tariffs are under constant revue to take account of changes in 

technology and the latest tariff to come into force is concerned 

with the plastics industry. This tariff came into operation on the 

lst January, 1974. The remaining 5 tariffs deal with the following:- 

(i) Special perils - not concerned with fire risk. 

(ii) Sprinkler leakage - this tariff is concerned with damage 

caused by unintentional escape of water from a sprinkler 

installation which may be due to leakage or bursting. In 

al



(iii) 

(iv) 

(v) 

Chapter 4, this tariff is considered in more detail. 

Combined Insurances Tariff ~ a set of regulations concerned 

with the combining of different classes of insurance covering 

fire, consequential loss and employers liability into a single 

policy. Although known as a tariff it does not lay down rates, 

but states that the other tariffs and rules of the Fire Offices' 

Committee must be adhered to. 

Special Floating Policies Tariff - concerned with the rating of 

goods which may be kept at two or more premises, the proportion 

at each of the premises being liable to fluctuation. 

Minimum Rates Tariff - provides for a minimum net rate of 7p 

per annum for every £100.00 insured, except where an alternative 

minimum rate is provided in any other tariff or regulation. 

In addition to the tariffs, there are regulations which have the effect 

of tariffs because they are concerned with rating and include the 

following:- 

(i) Rules for the insurance of public property. 

(ii) Regulations for the insurance of buildings whilst in course 

of erection and completion. 

(iii) Rules applicable to fire insurance — London and Country Printers 

and Allied Trades. 

(iv) Rules applicable to fire insurance - London and Country Theatres, 

Music Halls and Cinemas. 

(v) Rules applicable to fire insurance — Film Production Studios. 

the b 

The tariff documents are basically similar and apart from defining 

uildings covered by the tariff they lay down the normal rates to 
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be charged, expressed in pence per £100 of the insured value. 

Adjustments to the basic rate are detailed so that bad features are 

penalised and allowances are made for favourable features. The 

following would in all probability obtain a percentage reduction from 

the basic rate:— 

(a) Fire resistant construction in accordance with Standards of 

Construction I to V of the Fire Offices' Rules’ *!? - Standards 

of Construction I and II can almost be ignored, because apart 

from bonded warehouses, it is unlikely that modern forms of 

construction will come up to these standards due to the required 

thickness of walls. Standards of Construction III and IV also 

require heavy forms of construction, which for multi-storey 

buildings can be achieved with little extra cost. The discount 

for Standard III construction is usually between 20%-25% and 

slightly lower for Standard IV. The discounts for Standards of 

Construction relating to the tariff for retail premises are dealt 

with in more detail in Chapter 8. 

In September 1972, the FOC issued rules for the Construction 

of Buildings Classes I, II and Tio The FOC state that 

these have been drafted to incorporate new standards in line with 

modern construction methods. At the present time the rules only 

apply to manufacturing and warehouse buildings within the plastics 

tariff. The FOC have indicated, however, that eventually they will 

apply to other tariff and non-tariff risks. 

(b) The provision of automatic fire extinguishing systems and automatic 

fire alarms - Discounts for automatic fire extinguishing systems 

are usually restricted in the tariffs to sprinkler installations. 

In order to obtain the sprinler discounts it is necessary to 
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provide manually operated appliances* as well. The allowance off 

the basic insurance rate for a sprinkler installation may vary from 

60% down to 123% according to the type of sprinkler, the nature of the 

water supply and whether the installation complies with the 29th edition 

of the Fire Offices' Committee Rules for Automatic Sprinkler 

epee, A further allowance of 5% may also be given where 

the installation is connected to an approved automatic alarm system 

which is linked to a manned fire brigade control panel. Allowance 

is also made for approved automatic detector systems varying from 

73% to 124% according to the distance of the premises from the Fire 

Station. In a few tariffs, allowances for other methods more suited 

to the particular risk of the tariff will be permitted such as foam 

systems for petroleum risks and carbon dioxide in textile risks. 

Additional rates are charged for those features which are considered 

to increase the hazard. The additional rate is generally between 

24p and 5p for every £100.00 insured but can be as high as 25p and 

occasionally higher-"->, The following are the more usual:- 

(i) Where the building's standard of construction does not conform 

with the lowest standard of the Fire Offices' Committee - a 

very high proportion of modern industrial and commercial 

buildings do not comply with even the lowest standards of 

construction. 

(ii) Buildings of more than a specified number of storeys. 

*Discounts off the basic insurance premium, up to a maxiumum 

2422 
of 123%°°,°are allowed for the provision of manually operated appliances 

in buildings where a system of automatic fire defence is not installed. 
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(iii) Buildings using particular forms of heating and lighting or 

where certain types of machinery is in use,or a particular 

process is being carried out. 

(iv) Multiple tenancy of the premises or where the premises are 

being used for more purposes than are covered in the normal rates. 

(v) Buildings where more than a specific number of workpeople are 

in employment. 

The clothing tariff, for example, which is concerned with the rating 

of factories where the cutting out of clothes, mantles or waterproof 

garments is undertaken has a basic rate of 10p for every £100.00 insured, 

which is expressed as 0.10p%. There are, however, additional charges 

which are based upon the use of irons, the type of ceiling lining, type 

of material used and the number of employees. The increase of rate 

because of the number of employees is particularly large; as soon as 

more than 100 people are employed the minimum basic rate rises from 

10p% to 25p%, to which must be added the extra costs of all other poor 

features. It is, however, the surcharges that have been applied to 

premiums since 1963 which have had the greatest impact. At the present 

time the clothing tariff has a standard adjustment of 300% and this 

percentage would be applied to the basic rate of a factory employing 

less than 100 people as well as to one employing a very much larger number. 

If, for example, two clothing factories were of similar standards of 

construction which neither incurred an increase nor obtained a percentage 

reduction and had no poor features, then the premium per £100.00 of 

building and contents insured would be:- 

Factory with less than 100 employees - 10p% + 300% = 40p% 

Factory with more than 100 employees — 25p% + 300% = £1% 

By 1963, the Fire Offices' Committee was disturbed by the increasing



fire losses and although it had been their policy to review tariffs, 

it was now decided to look at the whole rating structure. <A sub-committee 

was set up and subsequently reported that because of the continuing rise 

in the cost of claims it would be necessary to apply a surcharge with 

few exceptions, to all non-tariff and tariff risks. The surcharge was 

intended to be an interim measure pending a more detailed investigation 

and the exceptions included domestic property, churches, chapels, church 

halls and Sunday schools, sprinklered risks and consequential loss 

insurance. The recommendations were accepted and a surcharge of 15% 

was applied from the lst December, 1963-7 The purpose of the surcharge 

was two fold, firstly to cover the rising costs and secondly to encourage 

the use of sprinkler systems. The document published by the Fire 

Offices' Committee recommending the surcharge was accompanied by explanatory 

notes which included a passage stating that:- 

"sprinklered risks had been excluded because of the better 

claims experience; the increase in the difference between 

the premiums for sprinklered and non-sprinklered premiums 

should be seen as a further encouragement of fire protection". 

In the following year the FOC considered a further report by the 

sub-committee which recommended that the 15% surcharge should be 

replaced by a more flexible system of percentage adjustments for 

different classes of risk, with reduced percentage adjustments for 

sprinklers and for buildings of a high standard of fire resistant 

construction. The report also recommended that the percentage adjustments 

should be calculated so as to give a greater return than the 15%, and in 

addition they should be selective in so far that they related to each 

particular class of risk. As a result of the report, the Committee 

issued a schedule of percentage adjustments in 1964 which applied to 

350 classes of risk, both tariff and non-tariff. Generally, non-



sprinklered risks which did not conform to Standards of Construction 

I, II and III were increased from 15% to 200%" *2>, whereas non- 

sprinklered risks which did conform, generally remained the same. The 

basic rate for sprinklered risks, in cases where the installation was 

considered to be of a high standard, was generally reduced by 20%. 

The schedule of percentage adjustments has been reviewed annually 

since 1967 and a very substantial number of adjustments have been made. 

By 1969 over half the original adjustments had been increased and in 

the majority of cases, the increases applied to non-sprinklered risks. 

In some classes of risk there had been very large increases and in 

four classes the percentage adjustment had reached 500%" +26, In 1971 

there were further increases to a very large number of rates and the 

highest classes of risk were now carrying increases of 600% and 750% 

over the 1963 mate a° Since 1964, there have been comparatively few 

increases in sprinklered risks which has meant that the difference 

between a sprinklered and a non-sprinklered risk, which was in many 

instances substantial in 1964, has widened steadily; certainly in the 

higher risk categories. 

“Under insurance. of property has also assumed a greater significance 

as a result of the rise in fire losses during the early sixties. In 

1967, the FOC took the decision that with the exception of private 

dwellings, churches, halls and Sunday schools associated with churches; 

all fire insurance was to be made subject to average: If a policy of 

fire insurance is subject to “average, then in cases where the building 

and contents are not insured for their full value, the insurer is only 

liable to pay that proportion of the amount of any loss or damage which 

the sum insured bears to the full value. If a building is valued at 

£100,000 but is insured for £75,000 because its value has increased 

in money terms due to inflation, and a fire occurs which destroys the 
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roof; then the insurance company would be liable for only 75% of the 

cost. For the purposes of average, a building should generally be 

insured for its reinstatement cost less an allowance for depreciation 

if necessary. There are, however, exceptions where a building is of 

historic or architectural interest and may be worth more on the market 

than its notional value. In this case it is the market value that 

should be insured and not the cost of reinstatement-". 

During the past decade there has been a steady increase in many 

insurance premiums, which because of the continuing increase in fire 

losses may well continue. In 1962, the Director of the Fire Prevention 

Reseeenens” was predicting that the cost of fire was likely to 

rise rapidly because of the increase in volume and value of goods at 

risk, the increase in the use of fuels and the increased mechanisation 

of industry together with a more careless attitude on the part of many 

employees. Since 1962, fire losses have been increasing at about 10% 

per annun’*"”. One anomaly that is seen from a study of rates is that 

sometimes they move downwards, possibly resulting from over compensation 

after very high losses for a particular class of risk, when the rate 

had been increased too sharply. This is illustrated by changes in 

the percentage adjustments which took place on the lst January, 1973 

to two classes of risk resulting in lower premiums. The metalwork 

tariff was reduced from 10p% + 75% to 10p% + 50% and in the boot and 

shoe tariff the 600% loading on factories was reduced to 400% whilst 

for boot and shoe warehouses, the 300% loading was reduced to 200%. 

To explain why it is possible for tariff figures to be reduced at a 

time when fire losses are increasing it is necessary to examine the 

methods used by the FOC when assessing tariff and non-tariff rates. 

2 
The pricing policy adopted by the HOC™ Tae reflects the increasing 

fire losses during the last decade and the reasons for the losses. In



the early sixties fire losses had been increasing at a faster rate 

than premium income. There had been a tendency for insurers to 

underestimate the effects of new industrial techniques and processes 

together with the use of new materials, the increase in arson and the 

construction of buildings with large undivided areas. These factors 

combined to make fire insurance unprofitable by 1963 and for a number 

of years this trend was to continue so that fire insurance, particularly 

relating to commercial and industrial property Ree te show either a loss 

or only a marginal profit - see fig. 3. 

In 1964, following the inquiry by the sub-committee of the FOC a 

method was developed for adjusting premium aves oe The method 

required an estimate to be made of the expected total premium income 

for the following year, taking into account possible reductions due 

to improved methods of fire prevention, the increase in premium income 

because of the fall in the value of money and the expected increase 

from new business. On the other hand a forecast was made of likely 

claims for the coming year taking into account inflation, the likely 

increase in fire wastage and the possible reduction in claims due to 

an increased use of fire prevention techniques. When the forecast of 

the claims had been ascertained, the amount of required income was 

assessed by applying a selected target loss ratio to the forecast of 

claims. The target loss ratio is the desired ratio of claims to 

premium income expressed as a percentage. Initially the ratio 

was fixed at 5597-32 and this meant that 55% of all premium income was 

set aside to cover the anticipated losses and the remaining 45% was to cove 

profit and expenses. In 1968, the Fire Offices' Committee raised 

the ratio from 55% to 5Tie 3? because of the continuing trend in 

losses and in 1970 a further investigation was undertaken by the 

Committee into its method of assessment. Up to 1970, the assessment 

had been based on a target loss ratio using premiums earned and claims 
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incurred and this method was now compared with a target loss ratio 

based on premiums written and claims paid. The method of calculation 

was investigated because when fire losses are increasing and are also 

subject to inflation, in any one period the claims incurred are going 

to be greater than the claims paid and in addition premiums earned are 

liable to be less than premiums written because claims are paid in 

arrears whereas premiums are paid in advance. The yearly difference 

for the eight years between 1963 - 1970 is shown below:- 

COMPARISON OF TARGET LOSS RATIO FIGURES 

  

  

Year Earned/Incurred Written/Paid 

1963 17.5 66.2 

1964 67.8 61.6 

1965 63.6 55.3 

1966 58.6 60.0 

1967 55.4 52.7 

1968 68.9 56.1 

1969 63.2 51.2 

1970 41.9 45.7           

Fig. 4 Comparison of target loss ratio figures 

Source - Fire Thsurance:*”> 

The FOC in the past have based their statistics on premiums 

written and claims paid and for this added reason it was decided in 

1971 to adopt this method and as a result the ratio was changed from 

574% to 50% *>*. Having arrived at an overall total of premium income 

to be retained for profit and expenses by applying the selected target 

loss ratio, it is then necessary to consider class bydass the changes 

which will have to be made in premium rates in order to achieve the 

required total. Because of considerable irregularity of losses for 
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individual classes, the Committee has not attempted to use the method 

of forecasting losses and then applying a target loss ratio to adjust 

the rate of a particular class,but has had regard to earlier (pre 1963) 

statistics of loss ratios and has then adjusted the cost by applying 

a percentage adjustment to classes of risk which have shown high loss 

ratios. The FOC is not satisfied that the present method achieves a 

desired level of accuracy and at present they are trying to overcome 

the effect of large irregular losses by splitting lessee into three 

different caterer ae ee 

(i) small losses - forecast class by class, 

(Gi 
  

  

) medium losses - forecast by a major group of classes, 

(iii) large losses - forecast by combining all classes. 

It is hoped that this method which will also be based upon losses 

divided by sums insured, known as the "burning cost matiole 2° will 

lead to greater accuracy. 

Although it is the direct losses resulting from fire which 

receive most publicity, it is likely that the consequences of a fire 

will result in a firm suffering a loss which is very often greater 

than the direct loss. During the course of correspondence, it was 

pointed out by the British Insurance Association that accurate information 

on the cost of consequential loss was not available because up to the 

present the statistics have not been collated. A number of attempts 

had been made to produce an indication of the probable cost of 

consequential loss which has been used by various authorities and has 

varied from 100% to over 333% of the direct loss. Pico | when 

investigating the background to the costs of protecting buildings 

against fire used a consequential loss figure which was 133% of the 

direct loss. 

Losses resulting from the consequences of a fire can be insured 

30



under a consequential loss policy. An insurance specialist in the 

employment of a national banking organisation was of the opinion that 

a well drawn up consequential loss policy should enable a firm to 

withstand the consequences of fire because it was possible to insure 

for payments to key staff, standing charges and loss of profits normally 

for between one and two years. The fact remains, however, that a high 

proportion of firms suffering a severe fire fail to survive the strain 

and go out of business, possibly due to ane Hhacsitsnas. or because of 

the time taken to recover from the fire which may be many years as 

illustrated below:- 

Year | Jeard Year 3 Year & Yeor 5 Year & 
  

  

    

  

            
Fig. 5 Effect on company growth as a result of a fire. 

Source - Fire Prevention Design Guides?” 

As industry becomes more highly mechanised not only do the cost 

of contents per square metre of floor area increase in value but also 

the consequences of fire can have a far greater effect. The loss of 

one production area can affect other production areas as illustrated 

in fig. 6. 
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Example A Example B 

    

  

              

Factory Bl Factory B2 

Factory Building Factory building Factory building 

where two where one where one 

processes are process is process is 

undertaken undertaken undertaken 

100% value of product 50% value of product 50% value of product 

Fig. 6 Alternate production processes 

A fire which completely destroys the factory building in Example A 

would, if covered for adequate consequential loss, ensure that the loss 

would be apparent and be borne by the insurance company. A fire in 

factory Bl, where only one process is carried out, would effectively 

stop production at factory B2. Whether the consequential loss policy 

would be adequate ie in doubt. It would certainly not cover the loss 

of production in factory B2 unless extended to do so. Many of the 

products of industry are dependant on components manufactured by 

different organisations and a fire in a factory producing a specialist 

component can have widespread reprocussions on the industry. Alternatively, 

a comparatively small fire in a highly mechanised plant can have 

consequences which are far greater than the direct loss because of 

the resulting loss in production. The business interruption risk is 

one which presents enormous difficulties for the insured and also one 

which is in need of constant revision, where it is necessary for the 

insurer to estimate the maximum probable loss as opposed to the 

maximum possible tosses 

Consequential loss policies cover a stated period of indemnity 

which is usually 12 months but occasionally 18 or 24 months. The 

policy is based upon the gross profits of the company and there are 
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two methods of arriving at a mee Firstly based upon turnover, 

which may be sales less the net purchase price of goods sold or 

alternatively based upon the net profit plus all standing charges 

on the business such as rent, rates, taxes etc. Of the two methods, 

the first which is known as the difference basis is by far the more 

satisfactory as it automatically includes all charges, whereas under 

the second method it is up to the insured to include all the 

individual charges. 

It is of the utmost importance that the indemnity is adequate as 

most consequential loss policies are subject to average and the insurance 

cover is based on the previous years profits. The problem which can 

arise is that if a firm increases its profits by 20% per annum and a 

fire occurs at the beginning of the year then the sum insured would 

be only 83% of the value. Should the fire occur at the end of the 

year then the losses would occur during the second year after the 

assessment of gross profit had been made and the insured sum would 

have reduced to 71% of the value. The effect of an increase in gross 

profit is illustrated below where it is assumed that the gross profit 

for 1971 amounted to £100,000.00. 

  

      
  

ak 

rh assumed, sete c 

ckusl 
robs CS \ = 

Gross pret <> 
Sum insutred 

for nice 1 

: Lio 000 -00 

1972 73 1974, 

Fig. 7 Graphical extrapolation predicting profits prior to 

affecting ineurences 

Source — Architects Journal Insurance Handbook Section 2 Property. 
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For gross profits to be fully covered by insurance, it must be 

assumed that fire occurs on the day before the policy is due for 

renewal and that the sum insured is the anticipated gross profit two 

years in advance of the date when the insurance was taken out. To 

ensure adequate cover, policies usually contain a declaration clause, 

so that at the end of each year of insurance an auditor's certificate 

showing the gross profit is submitted. The premium will be recalculated 

and if over insurance has occurred then a refund of up to 50% will be 

cade 

The installation of a system of automatic fire defence can 

reduce the premiums payable under a consequential loss policy by a 

considerable amount. This research will go on to show that in the 

four case studies in Appendix C, the reduction in consequential loss 

premium varied from 61.5% to 79%, compared with a reduction of between 

67% and 89% in the direct fire loss premium, as a result of the 

installation of a sprinkler system.
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Chapter 3 

Automatic Fire Defence Systems 

Detector Systems - False Alarms - Maintenance - Fixed Automatic 

Extinguishing Systems - Sprinkler Installations - Water Supplies -— 

Maintenance. 

Systems of fire defence capable of automatic operation in the 

event of fire include a wide range of fixed equipment which can, 

however, be grouped into two categories. Systems that automatically 

detect and send an alarm to the fire brigade and those that will 

detect and control or extinguish a fire. Frequently the Automatic 

Fire Defence of a building will include a combination of both systems. 

The area of automatic detection is one that has been growing rapidly 

as a result of technological developments that have occurred during 

the past twenty-five years and is the area where a very wide choice 

of equipment is available. Fixed automatic extinguishing systems 

have so far been dominated by sprinkler installations using water 

as the extinguishing agent and the National Fire Prevention 

Aesocratien =: it NFPA) regard automatic sprinklers as the most effective 

means of automatically controlling fires in buildings. The use of 

carbon dioxide, dry chemicals, high-expansion foam and halogenated 

agents such as bromochlorodifluoromethane (BCF) have been used to 

protect areas where water would not be suitable, such as computer and 

electrical installations and flammable liquid storage, but outside of 

these areas their application to date has been ore ee 

Leworthy states that there are seven stages in the development 

of a fire during which automatic detection can occur. Many of the 

stages overlap and, although detectors are being manufactured or 
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research is being undertaken in all stages in the development of 

fire, it is usual to find companies marketing detectors in only 

Stage II and Stage VII of the areas shown below:- 

  

Stage Stage Stage Stage Stage Stage Stage 

a II IIt Iv vi VI VIT 

aw aes Eoelier el | 
pre-ignitio visible smoke rising rise in 

thermal temperature 

currents of (heat detector) 

air 

invisible flame gas enabling 

products of producing thermal 

combustion a degree of conductivity 

(ionization) illumination to be measured 

Fig. 8 Seven stages in the (infra-red and 
ultra-violet) 

development of fire 

For a company to obtain a reduction in its insurance premium 

from a tariff insurance company as a direct result from the installation 

of an automatic detector system, it is necessary for the installation 

to comply with the Rules of the Fire Offices' Committee for Automatic 

Fire Alarm Tnstellations®’*. 

Not all detectors are approved by the FOC and care must be taken 

in selecting an FOC approved detector which is also suitable for the 

conditions under which it will operate. The majority of the FOC 

approved detectors are either ionization smoke detectors (Stage II) 

or heat detectors (Stage VII). 

Although four manufacturers market ionization detector systems 

which are FOC approved eos three of the systems use detector heads 

manufactured under licence from the Swiss patentee "Cerberus". 
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The Froc?*> has approved 27 systems of heat detection, not all 

of which are in current manufacture. The approved systems are installed 

by 13 companies and a large number are of similar design being 

manufactured under licence from the various patentees. The systems 

can be broken down into fixed temperature and rate of rise detectors 

and are considered in more detail later in this Guepter ace 

As can be seen below the FOC does not, at the present time, give 

approval to any detector systems in Groups I, III, IV, V or VI. 

F.0.C. APPROVED DETECTOR INSTALLATIONS 

  

  

  

Stage in the Type of detector Number of manufacturers 

development and/or installers 

of the fire marketing FOC approved 

systems 

is Pre-ignition None 

LL Invisible products 4 

of combustion- 

ionization 
  

  

  

Ty Visible smoke None 

Iv Flame detector — None 

infra red 

Vv Rising thermal None 

currents of air 
  

VI Gas enabling thermal None 

conductivity to be 

measured 
  

VEE Rise in temperature 13         heat detectors 
  

Fig. 9 F.0.C. approved detectors within the various stages in 

the development of fire. 
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The pre-ignition detectors give warning of a hazardous state 

before ignition occurs and are of particular use in connection with 

the overheating of plant, leakage of inflammable liquids and the 

detection of conditions where explosions could occur. Because of 

their specialist nature, they are unsuited for automatic detection 

covering a complete building but may be used in conjuction with 

automatic detectors. 

Once ignition has occurred then detection should be as rapid as 

possible. The ionization smoke detector is the most widely used of 

the "fast acting detectors". It will detect smoke from polystyrene, 

polyurethane and cork’! and will, in general, detect smouldering 

material before any flame or heat is generated. Because of their 

sensitivity, ionization detectors should not be used in areas where 

the products of combustion are to be expected, although they will not 

normally detect fumes from burning alcohol or from burning gas used for 

heating or cooking. Fresh tobacco smoke can actuate ionization 

detectors but under normal conditions tobacco smoke usually reaches 

ceiling level after it has coalesced to form large particles: The 

detectors use a highly sensitive radio active element but the level 

of radioactivity, according to one manufacturer, is no more than that 

of a luminous wrist watch. The detectors are subject to statutory 

safety requirements during manufacture and transit to the site because 

of their radioactive content?-?. Once installed they are exempted from 

statutory control by the Radioactive Substances (Fire Detectors) 

Exemption Order, 1967". 

*In the event of loss or damage to ionization detectors, either by 

accident or resulting from fire or a malicious act, the damage must be 

reported to the police and in addition in the case of a factory to the 

Factory Inspectorate and for other buildings, to the Department of the 

Environment. 
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Certain fires are preceded by the emission of dense vapours before 

there is any combustion. Where these conditions are likely to be met 

a visible smoke detector which works on the principle of light scattering 

or light obscuring has been found to operate as a "fast acting detector". 

Those manufactured on the light scattering principle make use of the 

"Pyndell Effect" and will detect the presence of vapour or of particles 

of any composition in its sampling chamber providing, there are sufficient 

particles of suitable size. This type of detector is of particular 

use for the protection of electronic data processing equipment. 

Flame detectors work on the principle that the radiant energy 

emitted by flames will actuate infra-red or ultra-violet detectors. 

Of the two, infra-red detectors have so far been by far the most 

successful and although ultra-violet detectors are marketed, they have 

not been particularly successful. One of the leading detector 

companies is of the opinion that ultra-violet detectors could not be 

recommended because the techniques were not considered to be adequately 

proven or sufficiently reliable. Infra-red detectors, although of 

comparatively recent development, are particularly useful for 

protecting risks where the roof of the building is a considerable 

distance from the ground as in high-bay warehousing or aircraft hangers. 

Care must be taken to prevent false alarms caused by other radiation 

sources such as the sun, tungston filament lamps or reflection off 

water but this can be overcome by designing the detector to respond 

only to the flicker frequency of radiation emitted by flames and careful 

siting. Tests conducted by the Fire Research Station on high piled 

storage’">°, where both infra-red and ionization detectors were used 

in conjunction with a sprinkler installation, showed that the average 

time of detection by infra-red detectors in advance of the operation 

of the first sprinkler was almost five minutes. In three out of the 

four tests, the infra-red detector had a faster detection time than the 
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ionization detectors. 

To-date, the FOC has not approved any detectors which operate as 

a result of rising thermal air currents or from the measurement of 

thermal conductivity; nor does it seem, at the present time, that 

measurement of thermal conductivity would have any advantages over 

other proved methods. Measurement of thermal air currents, however, 

includes two groups of detectors with a possible use in the future 

one being the ultra-sonic detector and the other the laser beam detector. 

Ultra-sonic detectors work on the Doppler effect and have been used as 

burglar alarms and could also double as fire eens To date, 

the limits within which it can be used as a fire alarm have not been 

determined and at present the principle is not considered to be 

adequately proved or sufficiently reliable. The detector works on the 

accoustic effects of fire and it is possible for causes unconnected 

with fire to simulate the effect which results in false alarms. 

A great deal of research work has been undertaken in recent years 

by the Fire Research Station into the use of laser beams as a method 

of @etection 47> ">. The laser is capable of detecting both temperature 

changes and smoke and works on the principle of projecting a narrow 

beam at ceiling height from a small helium/neon laser. Rising 

thermal currents, caused by a fire, change the refractive index of the 

atmosphere and oscillate the beam and set off an alarm in the photo- 

electric cell receiver. The cell receiver will allow slow oscillation 

of the beam to occur without actuating the alarm. Smoke and heat 

spreads out when it reaches a ceiling and it is claimed that one beam 

will cover a 6 metre wide band or a total area of up to 1100m2 

depending on the length of the beam. Correspondence with the company, 

that has taken up the system commercially, indicated that the cost would 

be much less than for normal point detectors but at the present they 
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were not able to give more accurate cost information as the system was 

still in the development stage. The cost per square metre of floor 

area protected is likely to increase as the size of rooms within a building 

is decreased because full use cannot be made of the width and length 

of the beam. However, aan suggested that where a building is 

sub-divided into a number of rooms, the laser beam could be arranged 

to traverse the building after holes had been drilled through the 

walls. 

The last stage in the detection of fire results from the rise in 

temperature. Heat detection is the oldest and probably the most 

widely used method and the area containing the majority of the FOC 

approved detectors. Heat detectors are divided into two groups and 

are covered by BS 3116 : 19707? Part I of the Standard covers point 

detectors which are by far the largest and most widely used group 

and work on one of the following principles:- 

(a) expansion of metals (bimetallic) - this type of detector of 

which a large number are FOC approved makes use of the 

expansion of metals when heated, to make or break an electrical 

circuit. 

(b) fusion of solids - a widely used and simple form of fixed 

temperature detector which uses a fusible metal alloy that 

will melt when a certain temperature is reached to form a 

contact which actuates the alarm. There are a number of 

FOC approved detectors of this type. 

(c) changes in electrical characteristics - this type of point detector 

usually contains a semi-conducting material whose electrical 

resistance changes rapidly at the required operating 

temperature. 
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(a) thermoelectric - detectors in this group usually have two sets 

of thermocouples mounted in a single unit, one set being exposed 

to convection and radiation from the fire and the other set 

shielded. A voltage is produced when a temperature difference 

occurs between the two thermocouples. 

Part 2 of B.S. 3116 < 19707" 6 covers line detectors, which 

although a smaller group can be of particular use being both 

unobtrusive and resistant to vibrations. At the present time, 

none of the line detectors are FOC approved. Approval of one, based 

on the expansion of liquids,was withdrawn by the FOC in 1972 and its 

manufacture has now ceased but a number are still marketed which 

work on one of the following principles:- 

(a) 

(b) 

(c) 

changes in electrical characteristics - in one type of detector 

a semi conducting material is used as a filler between two metal 

conductors, the resistance of the material changing rapidly at 

the desired operating temperature; in another type the outer 

tube and a central wire are the conductors with the semi conducting 

material between. 

expansion of liquids or gases - a tube containing a liquid or 

a gas which will expand on heating is so designed that it will 

displace a diaphragm which closes contacts to complete an 

electrical circuit. 

fusible solids - fixed temperature thermostatic cable 4.76mm 

in diameter consisting of two tensioned steel cables held apart 

by a heat sensitive covering has been widely used in the 

United States a When the rated temperature is reached, the 

covering material melts allowing the two wires to come into 

contact with each other, actuating the alarm. The material is 
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available in a number of different temperature operating grades and 

is suitable for installations where higher than normal ambient 

temperatures are expected. 

Heat detectors are designed to operate in one of two ways, 

either when a certain temperature is reached, known as "fixed 

temperature" detectors, or when the temperature increases at a rate 

greater than some predetermined value, known as "rate of rise" 

detectors. In the United States it is usual to find that heat 

detectors arcsottine tix vemperevurestype st am inethe United ined on 

a high proportion of the FOC approved heat detectors work on "the 

rate of rise" principle, but this type of detector must also 

operate at a predetermined temperature to obtain its approval and 

therefore combines both principles. Detectors working solely on the 

"rate of rise" principle are no longer approved by the FOC because 

although they will detect a fire which developes rapidly, there is 

a possibility that a slow growing fire will not be detected at an 

early enough stage. At the present time all the FOC approved heat 

detectors are point or spot detectors working on either the 

expansion of metals or the fusion of solids. 

In spite of the very wide choice of detectors, the majority 

being installed at the present time are either ionization or heat 

detectors. Both types of detectors are frequently used together in 

protecting a building. In Case Study No. 3 - Appendix oe 

ionization detectors are installed throughout the general areas 

with heat detectors in the kitchen, boilerhouse, rest rooms and 

toilets where the products of combustion are liable to cause false 

alarms in ionization detectors. The use of visible smoke detectors 

is usually confined to areas where dense smoke is likely to occur 

as in computer installations, whereas infra-red detectors are used 
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in buildings where the floor to ceiling height is in excess of 10.7 

metres. 

The FOC rules for automatic fire alarm installations lay down the 

maximum floor area which one detector can cover and also the maximum 

height of the detector above the floor level. The rules also state 

the maximum distance between detectors both in corridors and general 

areas. 

The installation cost of each ionization detector is between 

£50 - £80. This is considerably more than heat detectors, where the 

cost is between £20 - £25. However, with a maximum coverage of 

92m, ionization detectors will protect a very much larger area than 

"rate of rise" detectors or "fixed temperature detectors" where the 

: A a 
maximum area protected is 50m. 

Many buildings are divided into a number of rooms, the majority 

of which are considerably smaller than the maximum permitted area 

aa the floor covered by a detector. In Case Study No. 3 Appendix C 

area of 594m" is protected by 28 ionization and 7 heat detectors. 

The heat detectors are protecting an area of 109m? so that the 

average area protected by each ionization detector is B3mie compared 

with a maximum permitted coverage of 92m. The cost of protecting 

large undivided areas is very much lower per square metre of floor 

area than where the space is divided into a number of small rooms. 

The cost of a detector system is also affected by the shape of the 

room and obstructions such as deep ceiling beams. This will mean 

that the maximum permitted coverage of a detector system can only be used 

in a minority of cases. 

An essential feature of any automatic detection system is the 

immediate communication of an alarm to the fire brigade. Advantages, 
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disadvantages and costs of methods of communication, which apply 

equally to sprinkler installations, are considered in more detail in 

Chapter OL, The discounts offered by the tariff insurance companies 

for the installation of FOC approved detectors vary according to the 

classification of the installation. Installations are classified 

A, B and Cage depending upon the height of the ceiling or roof to 

be protected, the type of alarm and the probable time of the first 

attendance by a trained fire brigade as shown in Fig 10. The discounts 

vary from 74% to 124%. In addition to complying with the previously 

mektiondd FOC requirements, it is also necessary to provide fire 

extinguishing appliances throughout the premises in accordance with 

items 3 to 6 of the FOC Scale of Allowances for Ordinary Fire 

Extinguishing Appliances’ = Unless appliances are provided, the 

FOC will not allow any reduction of the insurance premium. 

All automatic systems of detection are subject to false alarms 

and the proportion of false calls to fire calls is high. Fry and 

Eveleigh 3x28 in a study covering the 5441 false alarms which occurred 

in 1968 from detector systems to Public Fire Brigades, whether 

directly linked or not, found that the proportion of false calls to 

fire calls was 11 to 1. The reasons for the occurrance of false calls 

are numerous, but over 25% are attributed to ambient conditions, almost 

50% to mechanical and electrical problems and approximately 17% 

from faults in the communication system. The very high proportion of 

false calls to fire calls throughout the country in one year is 

similar to the ratio of false calls to fire calls for one city brigade 

between 1960 and 1970. 
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FIRE CALLS AND FALSE ALARMS - AUTOMATIC DETECTORS 1960 - 1970 

  

  

  

ae ; False Alarms Ratio of 
ait Merch Fires ue Total ire calls to 

Good Intent | Malicious false alarms 

1960 2 25 - 28 13 8 

1961 3 32 - 35 Leil 

1962 2 36 - 38 121s 

1963 6 50 - 56 1: 8 

1964 4 49 a 53 Lede 

1965 x 40 - 41 1:40 

1966 8 52 2 62 Leet 

1967 ye 87 - 94 1:12 

1968 11 82 3 96 1: 8 

1969 14 154 1 169 1:11 

1970 20 150 3 173 1: 8               
  

Fig. 11 Fire calls and false alarms, automatic detectors 

Average ratio 1 : 9.7 

During the eleven years from 1959, the number of detector systems 

had increased steadily until by 1970 there were 96 systems with direct 

links to the fire brigade. During the year ending 3lst March, 1970 the 

96 detector gave 150 false calls and 20 fire calls, which is a high 

proportion of fire and false calls compared with the number of buildings 

where detectors have been installed. Any increase in the number of 

detector systems is almost certainly going to be accompanied by an 

increase in false calls. The possible increase in false alarms was 

not viewed with any concern by the Divisional Officer of a neighbouring 

City Brigade. He was of the opinion that false calls to buildings 

equipped with automatic detectors, provided that they were not 

occurring continuously, enabled his men to obtain worthwhile practice 

in familiarising themselves with buildings which were usually within 

the higher risk categories. The Divisional Officer, however, objected 

to false calls to domestic premises where they learnt little or nothing.



He also objected to false calls to premises fitted with detectors 

where electrical faults, which had not been rectified, were the cause 

of the alarm. The Fire Brigade will, in all probability, charge for 

false calls* in cases where the building owner was aware that the 

system was faulty and where nothing had been done to rectify the 

defect. 

The high proportion of false calls is unlikely to be due to lack 

of servicing or maintenance because there is a requirement ones that 

all FOC approved installations must be examined and tested by the 

Installing Engineers every three months. Servicing is usually by 

replacement of detectors every twelve months and service agreements 

are normally “open ended"; being renewable by either party every three 

months. The degree of exposure and the nature of the atmosphere 

within the building will affect the ultimate life of the system. With 

regular servicing, particularly by replacement of detectors, the life 

of the installation should be indefinite in warm dry atmospheres. In 

cases where detector systems are rented it is usual to find the cost 

being amortised over 14 years, but this is for accounting purposes and 

has nothing to do with the ultimate life of the system. 

The premium discounts resulting from the installation of 

automatic detector systems were considered, by a number of the people 

interviewed in the course of this study, to be too low particularly 

when compared with the discounts for sprinkler installations. However, 

*Charges resulting from false alarms, where the equipment was 

known to be faulty and where no attempt had been made to rectify the 

detect, can be as high as £20.00 per visit.



although detectors have advantages in a number of buildings*; their 

main disadvantage is that the fire is not tacked in many instances, 

particularly in unoccupied buildings, until the fire brigade arrives. 

The Chief Fire Surveyor for one tariff company said that although 

detectors may give shorter warnings, by the time the brigade arrives 

it is very likely that the building will be full of smoke. Time can 

then be lost in locating the fire, particularly in a large building, 

even where the detector system is split into zones and a flashing neon 

light is fitted to the base of the detectors. If the detector system 

is also an extinguishing system, then the fire is frequently extinguished 

or held in check until the brigade arrives. 

26 
Fixed automatic extinguishing systems, as mentioned meevrcnel 5 

have been dominated by sprinkler installations using water as the 

extinguishing agent. The FOC has been eiiesed, 22 co for failing 

to give allowances for installations other than sprinklers. This can 

lead to a situation where sprinklers are installed in order to obtain 

a premium discount, whereas specially designed and more suitable systems 

of fire control would not be considered because of the less favourable 

financial incentives. The use of carbon dioxide gives a smal] reduction 

in premium for the protection of particularly hazardous machinery 

under the Textile Tariff? "2? and in the manufacture of paint a similar 

discount would be obtained for protecting varnish making equipment. 

However, these are isolated examples and a more general use of fixed 

*The Holroyd Report. —2 recommended that serious consideration 

should be given to making automatic detectors linked to the fire brigade 

mandatary in premises such as hospitals, hotels, old peoples homes and 

residential schools where they would reduce the risk to life. Detectors 

also have a distinct advantage in museums, libraries and art galleries 

where water or chemicals could have a disastrous effect on the contents. 
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automatic extinguishing systems other than sprinklers will obtain 

little or no reduction in premium. During the course of their 

enquiry, the Monopolies Commission 7°> obtained the opinions of a 

number of interested parties including the buyers of fire insurance 

individually,as well as through the Association of Insurance Managers 

in Industry and Commerce and in a few cases through trade associations 

representing particular trades or industries. They found a frequently 

quoted view was that the tariff rating structure did not give proper 

incentives for taking fire precautions and also 

"that innovation was inhibited because the FOC was 

apparently unwilling to make any allowance in respect of 

new or alternative systems until they had been proved 

successful in practice, and that this was unlikely to 

happen because such systems would not be installed if 

they attracted no allowance?’ ?!" 

In additon the view was expressed that the FOC was cumbersome 

and slow in reaching decisions on matters of this kind. 

The FOC in answering the criticism that undue emphasis was placed 

on sprinklers replied that: 

"a sprinkler system constitutes the most effective, most 

generally applicable and best proved fire prevention 

yet devigeds. 20 

According to the FOC, the number of occasions when a sprinkler 

installation was inappropriate or dangerous was negligible. 

Fixed automatic extinguishing systems using carbon dioxide, 

dry chemicals, high expansion foam and BCF are all more expensive 

per square metre of floor area protected than sprinkler installations 

with good water supplies. It is therefore difficult to foresee any 
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change in the present situation where the installation of sprinkler 

systems is predominant, particularly if discounts for other systems 

remain so low. 

The automatic sprinkler installation using water as the 

extinguising agent has remained unchanged in principle since the 

¥ 
first crude commercial installation was developed in America by 

Henry Parmelee in 18789"? although there are earlier examples of 

attempts to develope an automatic system dating back as far as ies. 

The principle used in the Parmelee system and later developed by 

Grinnell in America during 1882 was to carry water to every part of 

the protected building in pipes suspended from the ceiling or roof. 

The water being held in the pipework by automatic valves spaced at 

regular intervals. When a fire occurred, the subsequent rise in 

temperature caused the strut holding the valve to collapse allowing 

water to discharge over the fire. Although there have been substantial 

developments in the automatic valves and control mechanism, the 

Grinnell System of 1882 is in principle the same as systems being 

installed today. 

The water in the installation must never be allowed to freeze 

and for this reason three basic systems have been developed:- 

i) a wet system where the pipework is filled with water at all 

times. This type of system is used in buildings which will be 

heated throughout the year or in buildings in areas where frost 

is unknown. The wet system is preferable to the other two 

because discharge of water occurs as soon as the sprinkler 

operates and the initial cost is slightly lower. According to 
e 

the Nee pe 75% of all systems are of the wet type. 

*The first commercial installation in the United Kingdom was in a 

cotton mill at Bolton during 1882°°7*, 
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2) 

iii) 

a dry system which is used in buildings in Scandinavia and 

parts of Canada, North America and Russia where frost is likely 

during a large part of the year. To prevent the water from 

freezing it is held back to a heated location by an automatic 

valve and the air pressure in the pipework. When the sprinkler 

head operates, the discharge of air through the head operates 

the automatic valve and allows water to enter the system. 

Sprinkler heads on a dry system should be fitted in an upright 

position to prevent water being trapped in the system when it is 

drained down after operation. 

The delay in the discharge of water from a dry system 

compared with a wet system means that on average 5 more sprinkler 

heads open on this type of system than on a wet ee 

Baldwin and Northo 2! found that on average twice as many heads 

opened in a dry system as in a wet system. The dry system 

taking about half as long again to operate, compared to the wet 

system. They suggested that it might be more economical to 

install a wet system and prevent it from freezing or alternatively 

to use a dry system in conjunction with a detector system. This 

might be preferable to allowing the fire time to develope and 

then having to use a larger volume of water to control it, which could 

result in both greater fire damage and excessive water damage. 

an alternate wet and dry system is used in areas where freezing 

occurs for only part of the year. During the summer, the system 

is filled with water but in the autumn it is drained and the 

pipework filled with compressed air being refilled with water 

the following spring, after the possibility of frost has passed. 

This system is widely used in the United Kingdom for the protection 

of buildings which are unheated during the winter months.



Because of quicker action, a wet system is preferred to a dry 

system and in addition the initial costs are lower. The difference 

in cost between a wet system and an alternate wet and dry system was 

estimated by one manufacturer to be approximately £400.00 because of 

the necessity to provide additional control mechanism. The running 

costs of alternate systems are also higher than wet systems because of 

the labour involved in draining down and later refilling the system 

every winter. 

All three types of installation may be fitted with either Quartzoid 

bulb or soldered sprinkler heads. The range of operating temperatures 

of soldered sprinklers is determined by the fusible solders available 

whereas there is no such limitation with the bulb types which are filled 

with liquids operating at various temperatures and colour coded as 

shown below:- 

RATING OF SPRINKLER HEADS 

  

  

  

  

Solder sprinkler heads Glass bulb sprinkler heads 

Recommended Maximum Recommended Maximum 
is Colour of 

rating of Room rating of Room bulb filling 

sprinkler head | Temperature | sprinkler head | Temperature ane 

72° 38°C 57° 38° Orange 

93°C 60° 68° 49°%c Red 

141° 107°e 79° 60°e Yellow 

182°¢ 149° 93°c 74°c Green 

227° 191° 141°. 121° Blue 

182° 160°c Violet 

227° 204° Black 

260° 238°c Black           

Fig. 12 Recommended rating and maximum room temperatures of solder 

andeelaseepull serinilec\nende’-°07> "97. 
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Most sprinkler manufacturers market both the glass bulb and the 

solder-link type of sprinkler head. The solder type of sprinkler head 

is the older and is more widely used in the United States whereas in 

the United Kingdom the glass bulb type is generally preferred. The 

advantage of the glass bulb type, apart from the greater range of 

operating temperatures, is its freedom from the effects of corrosion. 

Current American sprinkler heads using solder-link or pellets are 

designed to reduce to a minimum the effects of corrosion resulting 

from atmospheric pollution. Solder sprinkler heads on occasion suffer 

from cold flow, which is a break down of the material initially 

caused by excessive temperature. The process once started may lead to 

failure of the link many years later as a result of the continued yield 

of the solder. Both solder and glass bulb sprinkler heads can be 

seriously affected as a result of being painted. Paint on a solder 

sprinkler head can result in the partial release of water. The release 

of water may be insufficient to fight the fire but allows the head to 

cool wn and prevent the paint from burning and releasing the full 

flow of water. Despite the implied criticism of the solder type of 

sprinkler head it can be seen from the following list published by the 

3.41 
NFPA that heads which are well designed and maintained have in 

many instances a life in excess of 50 years.



SPRINKLERS OF EARLY MANUFACTURE 

KEY = 0 : Obsolete; Q = Questionable; R = Considered Reliable 

  

              
  

Associated B 1914 R J. Kane 4 1902 Qo 

Cataract A 1906 0 J. Kane 4} 1902 9 

Cataract B 1907 Q Lapham B 1911 Q 

Clayton 1906 0 Manufacturers B 1903 Q 

Esty 6 1903 Q || Manufacturers C 1907 | Q 

Evans B 1914 R Nancy A 1922 R 

Garrett 1906 Q Neracher 5 1902 Q 

Garth (Canadian) 1905 0 || Neracher 6 1902 Q 

Garth A 1914 0 New York 1911 0 

Globe Garrett A 1911 o Niagara-Hibbard A 1902 Q 

Globe B 1914 R Niagara-Hibbard B 1904 Q 

Grimes C 1925 R Niagara B 1912 R 

Grinnell A.B.C.D. 1882 Phoenix A 1905 0 

(Metal Disc.) 1900 | 0 || Reliable A 1921 | R 
Grinnell A 1903 Rockwood A 1906 0 

(Glass Disc - improved) Rockwood B 1906 R 

Grinnell Silica Bulb 1923 R Rockwood C 1910 R 

Hibbard 4 1901 0 Rockwood E 1934 R 

Hibbard H & 1 LL R Rindell Spence A 1913 0 

Hodgman A 1920 R Simplex 1902 0 

Ideal A 1914 0 

Independent A 1916 R Standard 1902 0 

International 1 1900 0 Star A 1925 R 

International B 1906 Q USB 1923 R 

International C 1927 R Viking A 1921 R 

J. Kane 3 1900 0 Viking B 1935 R 

Vogel 1904 Q 

Witter E 1906 Q 

Fig. 13 Automatic Sprinklers of Early Manufacture 

3.41 
Source ~ Table 16 - 5B Fire Protection Handbook — NFPA 
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The FOC issues a list of "Approved Sprinkles) ag which is revised 

periodically; the one which came into use on the lst March, 1973 includes 

the names of twenty manufacturers, all except one being either Huropean 

or American*. <A number of the United Kingdom manufacturers are also 

installers, whereas two of the companies together with the remaining 

European and American manufacturers either have one appointed installer 

or alternatively allow a number of firms to install their equipment. 

The Chief Sprinkler Surveyor of one tariff company was of the opinion 

that much tighter control was required by the FOC over firms 

undertaking sprinkler installation. He would like to see each manufacturer 

limited to a maximum of two installation companies. He pointed out 

that many of the designs submitted by installers were subject to modification 

before the tariff insurance company would give their approval. He was 

also of the opinion that on a number of occasions a tender which 

initially appeared to be the lowest was sometimes increased by a 

considerable amount as a result of amendments required by his department. 

*The manufacturers are from the following countries:- 

America ie 

Italy ei 

Netherlands - 1 (one additional Dutch company is also 

listed but this is a subsidiary of an 

American company and does not operate in 

the U.K.) 

Germany ae 

United Kingdom -7 (including at least three companies which 

are members of the same group) 

Australia -1 

61



The size and positioning of the sprinkler heads together with 

the size of pipework will depend upon the classification of the hazard 

which is determined by the occupancy. To obtain the insurance discount 

given by tariff companies as a result of the installation of a sprinkler 

system, not only must the materials used be FOC approved but in addition 

the installation must comply with the current edition* of the Rules 

for Automatic Sprinkler Tretelaticns) which groups building 

occupancy into hazard classification as shown in Fig. 14. In addition 

to classifying the various hazards, the Rules state the density of 

discharge of water, the spacing and location of sprinklers and the 

necessary components applying to each hazard classification. 

A large section of the Rules are, however, concerned with water 

supplies. The water supply must not only be automatic and thoroughly 

reliable it should also be free from freezing or drought conditions 

that could seriously deplete the supply. The supply of water is 

grouped into three categories as shown in Fig 15 and the insurance 

discounts for sprinkler installations are subject to adjustment by the 

tariff companies depending upon the category of the water supply. 

In the Case Studies included in Appendix C it was possible, in each 

instance, to obtain a Grade TLE enpply, from the town main. The cost 

of connection to the water main and the work outside the curtilage 

of the site varying from £120 to £450. A Grade III supply is 

satisfactory for all the occupancy risks detailed in the Case Studies. 

*The 29th Edition of the Rules for Automatic Sprinkler Installation's 

apply to all sprinkler installations on or after the lst January, 1969. 

**The discount for the provision of a superior water supply (Grade 1) 

in place of a Grade III supply amounts to between 15-173%, this discount 

is in addition to the Grade III discount, which for the occupational 

risks relating to the Case Study buildings varies from 323% to 40%. 
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A Grade III supply would not however be normally accepted for an 

"Extra High Hazard" risk. 

The site storage of water and the provision of automatic pumps 

is the usual method of obtaining either a Grade 1 supply in cases where 

the town main is not considered to be a superior supply or a Grade III 

supply where the water pressures are inadequate. Figures obtained 

from one study, which is not included in the Case Studies in Appendix C, 

relate to a saw mill situated in an area where lack of pressure occurs 

during "peak hours". To overcome the loss of pressure it was necessary 

to provide a steel storage tank together with automatic pumps. The 

cost of the installation being as follows:— 

Cost of sprinkler installation £3,876.00 

Provision of storage tank and pumps £2,750.00 

During the course of conversation with a sprinkler engineer a 

figure of between £2,000 and £5,000 was quoted as being the normally 

expected cost of storage of water and provision of pumps where a 

Grade III supply could not be obtained from the main. In addition to 

the extra capital cost, it is also necessary to provide space on the 

site for the tanks and a small structure to house the pumps. 

The adequacy of the water supply is the one factor that has the 

greatest single effect on the initial cost of otherwise similar 

installations. At the present time the ability of a town main to provide 

a satisfactory supply is largely a question of the location of the 

building and the occupational hazard involved. The supply of water 

and the rules relating to its supply are far from uniform and because 

of the steady increase in demand by industrial and domestic users, 

there has been a tendency for main pressures to fall in recent years. 

In general, however, the towns main is reliable unless the building



site is higher than the general level of the town or a high rise 

building is involved, in these cases it may be difficult to obtain 

sufficient pressure and therefore necessary to install pumps. There 

are, however, areas in the country, particularly in the Midlands 

where the pressure in the town mains is low, in a large number of 

instances it is necessary to provide an alternative supply or resort 

to storage of water on site. 

The Fire Services het, 19477 1° states that it is the duty of the 

Fire Authority to provide water for firefighting but this does not 

extend to the provision of water for sprinkler installations. The 

supply of water for sprinkler installations is at present covered by 

Section 27 of the Water Act, 1945°%*"wnich gives the water authority 

power to supply water if it is within their limits of supply. However, 

water authorities are not required to give a supply if their existing 

obligations to supply water for any purpose or their probable future 

requirements for domestic purposes are likely to be endangered, without 

having to construct new waterworks at an unreasonable expense. The 

existing water authorities of which there are a considerable number 

will be replaced in 1974 by Regional Water Authorities under the 

provisions of the 1973 Water se It is to be hoped that the 

Regional Water Authorities, of which there will be 9 covering the 

whole of England*, will be able to utilise the resources within their 

area to a greater extent which will lead to an increase in town mains 

*North West Water Authority, Northumbrian Water Authority, 

Yorkshire Water Authority, Anglian Water Authority, Thames Water 

Authority, Southern Water Authority, Wessex Water Authority, 

South West Water Authority and Severn - Trent Water Authority. 
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pressure and a more satisfactory supply in many areas of the country. 

The cost of maintaining the connection and pipework outside the curtilage 

of the site is the responsibility of the Water Authority. At present 

a number of the water authorities make a charge per annum for the 

connection to a sprinkler installation but this is dealt with in more 

detail in Chapter aoe 

The cost of maintaining a sprinkler installation is comparatively 

low. Provided the system is well maintained, it should have a life 

in excess of twenty years and there are records of installations which 

have performed satisfactorily for 50 years and are still functioning 

satisfactorily. Fig. 13 shows that sprinkler heads which were 

designed in the 1920's and in some instances earlier are still considered 

to be reliable. In National Fire Code 134-2 it is suggested that all 

sprinklers that have been in service for 50 years should be replaced 

without testing. In dry corrosive free atmospheres the pipework of 

a wet system will need little maintenance, apart from periodic painting. 

In an alternate wet and dry system it is possible for corrosion to occur 

inside the pipework. The most vulnerable part of a system being the 

serewed connections and although painting helps to cut cown corrosion, 

it is likely to occur, even where the Water Authority insists on the 

use of galvanised pipework. Corrosion occurs because the usual 

procedure is to put a screw thread on the pipe after it has been 

galvanised and rust occurs on the screw thread. Rusting joints can 

be avoided by the use of welded flange joints. The most important 

item of maintenance is keeping the sprinkler heads clean and free from 

corrosion and dust. As mentioned previously care must be taken to 

ensure that the sprinkler heads are not painted when redecoration is 

undertaken. 

uh 
The American National Fire Code oA: recommends that a sprinkler 
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system should be inspected at least four times a year, preferably at 

772 ias suggested that all alarm and back regular intervals,Leworthy 

pressure valves should be dismantled and thoroughly overhauled every 

three years. In addition the system should be cleaned out and sediment 

in the pipework removed every six years. The views expressed by both 

tariff insurance company sprinkler surveyors and the representatives 

of three sprinkler manufacturers was that four visits per annum was 

excessive and that in general visits rarely exceeded two each year 

and were often less. It is of course essential to visit a wet and 

dry installation at least twice a year when it is being filled and 

later drained off. 

In the Case Studies in Appendix C it has been assumed that two 

visits a year would be necessary and that every five years a more 

extensive inspection together with draining off and flushing out 

sediment would be undertaken. The average cost of each inspection 

was estimated by one sprinkler manufacturer to be £25 and this 

figure has been used in the Case Studies. During the first year 

after installation, servicing and any maintenance is undertaken by the 

installing company and it is normal to find that there is no charge 

for any work which has to be undertaken during this time. Burien an 

when examining the economics of a fire protection programme in the 

United States used a figure of 2% of the capital cost of the installation 

as being the annual cost of maintenance. 

The percentage used by Burtner is slightly higher than the 

figure considered appropriate in the United Kingdom and used in this 

investigation. 
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Chapter 4 

Costs related to the installation of automatic fire defence systems 

Incidental Costs; Fees, Financing, Executives Time and Loss 

of Production - Systems of Direct Communication - Increase in 

Rateable Value - Water Rates and the Cost of Water ~ Damage from 

Water — Sprinkler Leakage Policies. 

  

Before the economic viability of a system of automatic fire 

defence can be assessed, consideration must be given to the annual 

and other incidental costs that will be occasioned by its installation. 

An automatic fire defence system will increase the cost of 

construction and because professional fees are based on the total 

cost of the building work, will lead to an increase in fees paid 

to architects, quantity surveyors and engineers or specialist 

consultants for new building work and alteration works to existing 

puildings. The capital cost of installation has been increased in 

the Case Studies in Appendix C by 10% to cover the cost to the client 

of professional peryrce: uk Ge 

The installation must also be financed during the course of 

construction and if the work is carried out under the RIBA Standard 

Form of Building Contract, it is usual to find that the work is 

financed by a series of payments at monthly intervals. In the Case 

Studies it has been assumed that the loss of interest on money paid 

to the contractor before completion of the work will be at a rate 

of .833% per month, which is the equivalent of 10% per annum. 

The decision whether a system of automatic fire defence should 

be installed or not will involve the company in the cost of their



executives time in arriving at the decision. No attempt has been 

made to put a value on the likely time involved because it will 

depend to a large extent on the executives attitudes to fire 

prevention and also the fire history of the company. One cost that 

could, however, be calculated is loss of production during the 

course of installation. This would only apply to an installation 

in an existing building and could be estimated by including the cost 

of additional payments to allow the work to be undertaken outside 

of normal working hours. No attempt has been made to assess the 

“effect of loss of production in the Case Studies as three are 

concerned with new buildings and only Case Study No 2 is based on 

an existing building. In Case Study No 2 it would be possible to 

install an automatic fire defence system without any significant 

disruption to production. 

All the foregoing costs will occur once only and can be regarded 

as part of the capital cost, whereas many of the other costs recur 

annually and consequently may have a far greater effect on economic 

viability. 

Direct communication of the alarm to the fire brigade is an 

essential part of an automatic detector system if a discount is to 

be obtained. A direct link from an automatic sprinkler system to 

a manned fire station allows a further discount of 5% off the 

insurance premiums, this discount being in addition to the normal 

sprinkler installation discounts. 

There are a number of ways in which the alarm can be communicated 

but at the present time all those which are approved by the Fire 

Offices’ Committee make use of a G.P.0. telephone line. The least 

complicated system approved by the FOC is a direct line from the 

building to a fire brigade or private fire brigade. This system 
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is efficient but can be expensive if the building is any distance 

from the fire station, which must be manned at all times. An 

alternative that applies in certain densly populated areas is a 

direct line to a commercial central station (fire alarm depot). 

The G.P.O. line rental can reduce the premium saving to a 

negligable figure if the building is very far from the manned fire 

station or commercial central station. The charges are annual and 

the cost is based upon the distance of the building from the station 

measured in a straight line as shown below:— 

G.P.0. RENTAL CHARGES 

  

Distance from 
building to manned 

fire station or 
commercial central 
station 

GPO rental 

charge 
per annum 

Distance from 
building to manned 
fire station or 
commercial central 
station 

GPO rental 
charge 

per annum 

  

  
within 1 furlong 

1-2 furlongs 

2-3 furlongs 

3-4 furlongs 

4-6 furlongs 

6 furlongs to 1 mile 

1-1} miles 

14-14 miles 

14-13 miles     
2 miles 

-2} miles 

3 miles 

-4 miles 

2 

2 

3 

4-5 miles 

5 -6 miles 

6 -8 miles 

8 -10 miles 

10-12 miles   
£48 

& 54 

& 62 

& 74 

£90 

£106 

£130 

£162 

£194 
  

Fig. 16 G.P.0. rental charges per annum for direct line from 

building to fire station 

Source: G.P.0. 

In addition to the annual rental charge there is also an initial 

installation charge of £5 if the distance is less than half a mile and 

£15 for distances beyond half a mile. 

At the present time there are eleven roc*:3 
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stations situated in the major cities* all of which are constantly 

manned. When an alarm signal is received the nearest fire brigade 

is alerted. Most of the stations receive direct lines from subscribers 

but one company uses a ring main through the G.P.0. lines which carry 

no other traffic and connect up to 10 subscribers on a ring. The 

signal from each subscriber has a different code and the circuit is 

tested every 4 hours. If a break or fault occurs signals are still 

transmitted from the central station down each side of the ring to 

the break. As Tewortay * points out only when the fault is on the 

subscriber's premises is there a risk that the building will be out 

of contact until the fault is rectified. Apart from ensuring a high 

continuity of service, the use of a ring main also reduces the rental 

cost by a substantial amount which enables long distances to be 

covered at an economical rate. Fig. 18 shows the fire detection area 

covered by the Liverpool and Manchester central stations which extends 

for a radius of approximately 30 miles. The network shown on the map 

extending from Cheshire to the West Riding of Yorkshire also includes 

intruder alarms where a greater distance can be covered. 

The rental charge per annum will depend upon the distance of the 

building from the central depot and also on the number of subscribers 

on the ring main. Where there are 10 subscribers the charges would be 

as shown in Fig 17. 

*The FOC approved depots are situated in Birmingham(2), 

Dublin(1), Liverpool(1), London(3), Manchester(2), Newcastle(1) 

and Nottingham(1). 
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RENTAL CHARGE PER ANNUM FOR CONNECTION TO CENTRAL DEPOT 

  

  

Distance from building Rental charge 

to "Central Depot" per annum 

& 

10-12 miles 35 

17 miles 50 

20 miles 60         

Fig. 17 Rental charge per annum for ring main 

connection to Commercial central depot 

Source: Commercial Company 

The above rates are very much lower than the annual rental for a 

direct line via G.P.0. line where a distance of 10-12 miles would 

cost £194.00. 

The company operating the ring main system has central stations 

in Birmingham, Nottingham and London as well as Liverpool and Manchester. 

In addition to the ring main method of communicating an alarm, the 

company also operates a water flow and valve supervision system. The 

system was developed in the United States”? and in the event of 

movement of water caused by leakage or loss of water pressure, a trouble 

signal is transmitted to the central depot. Trouble signals are also 

transmitted if any of the control valves are accidentaly or maliciously 

closed thereby affecting the efficient operation of the system. A 

valve which is closed can remain undetected for a considerable length 

of time. Should a fire occur during this time, the system would fail 

to operate. Closed sprinkler control valves are the most frequent 

cause of the failure of sprinkler installations, being responsible for 

36% of the unsatisfactory sprinkler performances reported in the 

United States between 1925 and oea°°. 
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An alternative system also developed by a commercial company 

enables alarm signals to be routed from the building via a local 

unmanned fire station to a centrally manned control. The system has 

been developed primarily for use in county brigade areas where there 

are many fire stations which are not manned for 24 hours a day. Use 

is made of the Fire Brigade's private multiplex communication system 

for routing the signal from the unmanned station to the central control 

and the system is known as VFA (Voice Frequency Remote Control System 

'A'). The main advantage of the use of VFA appears to lie with the 

“fire authority who are able to reduce the number of fire station 

with control rooms which are manned for 24 hours a day. In Case Study 

No. 4, the fire station is less than one mile from the building. This 

station is, however, unmanned at night and the signal is routed to the 

county brigade headquarters which is 21 miles away. The cost per 

annum of the VFA system in Case Study No 4 amounts to £160.00. Of 

the two remaining systems, one known as the Auto Dialler has been 

widely used in the past and it has been estimated that some 1400 

systems of automatic fire detection have their alarm signals transmitted 

by this metuod =. The Auto Dialler is not, however, recognised by 

the FOC because although the building is connected directly to the 

telephone exchange it is necessary for the operator to relay the alarm 

to the fire station. A 999 call made ie an individual will be repeated 

until the exchange accepts the call. Where the call is made 

automatically many things can go wrong, from an engaged line to a 

misrouted call or other technical foe The other system is known 

as the ABC system (Alarms by Carrier) and has recently been undergoing 

tests in the Bradford area. The system, which accepts signals from 

automatic apparatus and transmits them to the fire brigade, is 

electronically tested every 3 seconds. The Fire Offices’ Committee 

has agreed in principle that if this system is provided by the Post Office, 
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it may be used in conjunction with automatic fire alarm equipment**?, 

During the course of conversation with a Post Office Official it was 

learnt that the Post Office hope to introduce the system in "certain 

conurbations" during 1975 and that they regard the system as a replacement 

of the Auto Dialler rather than as an alternative to the ring main 

system. The ABC system should enable an alarm from a building, situated 

outside an area served by a central depot, to be communicated to the 

fire brigade at an economical rental, even where distances of up to 

20 miles are involved. 

The installation of a system of automatic fire defence is 

considered to enhance the annual letting value of a building and is 

regarded by the Inland Revenue as rateable plant. The rateability 

of automatic fire defence systems was first codified by Section 24 

of the Rating and Valuation Act, 1925 the provisions of which are 

now to be found in Sections 21 and 22 of the General Rate Act, 1967. 

Under Section 24, the Minister was given power to particularise by 

means of statutory order the specific items of plant which shall be 

Vateable 7 '°. Two orders were subsequently issued, the latest of 

which is the Plant and Machinery (Rating) Order 1960°*!!. ‘his order 

under Table 1B section (H) includes "Protection from fire" and lists 

the following:- 

Tanks; pumps; hyrants; sprinkler systems; fire alarm systems; 

lighting conductors. 

Valuation of plant, which is rateable under Section 21 of the 

General Rate Act 1967, involves an estimute of the amount by which 

the value of the hereditament as a whole has increased due to the 

presence of the item of plant. Gibson and seeeone = point out that 

plant should never be valued in isolation and that it only has a value 
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to the extent that it may reasonably be expected to contribute to 

the value of the whole. In addition, the value of the hereditament 

as a whole is its value in its existing physical state and for the 

purpose for which it is used. 1t relates to the annual rent at which 

the hereditament might be expected to be let at the present time and 

immediate future, rather than the long-term future. Finally it should 

be noted that with industrial hereditaments, assessment is made of 

net annual value and the tenant is assumed to bear the cost of all 

13 : . 4. 
repairs and maintenance 

The most commonly used method of assessing the increase in 

rateable value as a result of the installation of a system of automatic 

fire defence is the "contractor's basis of valuation". Mark Wilks*-14 

has stated that in 99 cases out of 100, plant and machinery is valued 

on the contractor's basis and this view was also held by three 

Valuation Officers each of whom was concerned with a district where 

one of the Case Study buildings in Appendix C was situated. The 

contractor's basis of valuation is applied where there is no rent or 

rental evidence. It is based on the assumption that if there had 

been a rent, it would have been arrived at by taking an acceptable 

rate of interest on the cost of the automatic fire defence system as 

representing the annual value. In Case Study No. 1, the cost of the 

sprinkler installation amounted to £6,150.00 and an acceptable rate 

of interest was 5%. The increase in the net annual value amounted 

aco far as commercial properties are concerned the established rule 

for many years has been to use 4% on the value of land, 5% in the case 

of buildings and rateable plant and machinery to calculate net annual 

value. Occasionally 6% has been used for plant items having a short 

economic lite’), The rate of 5% for rateable plant and machinery was 

upheld in the case of Birchenwood Gas & Coke Co Ltd V Hamphire (1959) 

152 RIT 226.



therefore to £307.50. 

Section 20 of the General Rate Act. 1967 requires rating 

valuations to be made on the basis of "tone of the list". The current 

list came into force on the lst April, 1973 and replaced the list 

dating from the lst April, 1963. Prior to the 1973 list comming into 

force, all plant and machinery was valued at price levels current in 

1962*. From the lst April, 1973 until a new list is introduced, all 

cost of automatic fire defence will be valued at price levels ruling 

in 1972. 

The Central Fire Liaison Panel has for sometime been concerned 

that systems of automatic fire defence should be regarded as rateable 

plant, particularly in the light of increased material fire damage 

and government and insurance incentives for industry to install fire 

defence. In October, 1972 the Panel made the following submission to 

the Secretary of State for the Environment:— 

"The Panel believes that the increases in rateable 

valuations which follow the installation of fire protection 

systems represent a factor which tends to frustrate the 

efforts being made to persuade management of the good 

financial sense of protecting their premises against fire. 

The Panel would, therefore, like to submit that there is a 

strong case for exempting from the normal rating regulations, 

equipment installed to protect property against fire’ *2©,0 

*The price levels to be adopted are those that reflect the 

ruling prices during the year before the lists come into force. 
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The removal of automatic fire defence equipment from the rating 

regulations could be achieved, if the Minister thought fit, merely by 

issuing a revised Plant and Machinery (Rating) Order which omitted 

section (H) from Table 1B. 

The increase in the net annual value of a building following the 

installation of a system of automatic fire defence, may also lead to 

an increase in the water rates. The wst of supplying water to a 

building, where a sprinkler installation has been installed, varies 

.considerably between the different water authorities. In some areas 

there may not be an additional charge, whereas in other water board 

areas there will be an increase in the water rates as well as a charge 

per annum for each water main connection to a sprinkler installation, 

together with a charge for every 100 sprinkler heads or part of 100. 

The wide variation in charges made by six Water Boards in the North 

West for the supply of water is shown in Fig. 20. The different 

charges when applied to a hypothetical sprinkler installation costing 

€8,000.00*, increase the annual cost of water from between £4.00 and 

£24.87 as shown in Fig. 19. 

*The hypothetical installation is assumed to have 400 

sprinkler heads and one 150mm connection to the water supply. The 

increase in net annual value being £400.00. 
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VARIATION IN COST OF WATER 

  

  

  

  

  

  

  

Wate BoavdlAved Annual cost due to increased 

water rates and charges for water 

A £9.00 

B £14.00 

Cc & 4.00 

D £7.80 

E £15.15 

F £24.87         

Fig. 19 Estimation of annual cost of water supply 

for different Water Boards 

It is to be hoped that whon the Water Bill comes‘*!” into force 

there will be a degree of standardisation in charges as all the Water 

Boards, whose charges are shown in Fig. 20, are within the same regional 

area. 

Considerable damage can result from the accidental leakage of 

water due to a fractured sprinkler pipe or sprinkler head. In addition, 

damage caused by water after a fire has been extinguished may result 

in considerable loss unless the water is turned off immediately. 

Where the system is directly linked to the fire authority, any 

movement of water resulting from the activation of a sprinkler head or 

the fracturing of a pipe will alert the authority and result in prompt 

attention to the water supply. Where the system is not directly linked 

then it is possible for considerable water damage to occur, particularly 

in unoccupied and isolated buildings where the alarm bell may be 
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unheard for a considerable length of time. 

One method of preventing excessive water damage is by the use 

of a pre-action system. Pre-action syetens <> incorporate a method 

of automatic detection and operate by the action of a heat or smoke 

detector which opens the valve and allows water to enter the system. 

A pre-action system is not initially dependant on the fusing of a 

sprinkler head and can be used in areas where freezing conditions might 

be expected. The pipework is normally dry but the system has an 

advantage over a normal dry installation in that the water valve is 

opened in a shorter time when operated by the more sensitive detectors 

than by a sprinkler head. 

One system developed in the United States contains a refinement 

_of the pre-action principle and enables the water to be shut off after 

the fire has been extineniched: ¢ + Should the fire rekindle then 

the system is reactivated and will continue re-cycling as long as the 

fire persists. The system is marketed under licence by one company 

in the United Kingdom and has been approved by the FOC. Conventional 

automatic detectors are used to control solenoid valves which in turn 

control the supply of water. When the fire temperature falls, the 

detector circuit closes the solenoid valves which in turn shuts off 

the water supply. If the fire temperature subsequently rises then 

water is allowed to flow into the system again. The difference in 

operating temperatures between the detectors and the sprinkler heads 

allows sufficient time for the pipework to be charged with water 

before the sprinkler heads operate. 

Damage by water which results from extinguishing a fire is covered 

by the fire insurance policy. However, accidental damage to the 

installation which results in a pipe or sprinkler head being fractured 

is not covered by the fire policy and it is therefore advisable to have 
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separate insurance cover for water damage resulting from such accidents. 

The only form of cover for accidental water damage is under a 

sprinkler leakage policy. Sprinkler leakage insurance provides cover 

against damage by water, leaking or accidentally discharged from the 

automatic sprinkler installation *-”. The annual cost of the policy 

depends upon the value of the building and contents at risk and also 

whether the building is of single storey or multi-storey construction. 

The insurance of sprinkler leakage is covered by a tariff which lays 

.down rates for commercial and industrial building as shown below: 

SPRINKLER LEAKAGE COVER 

  

  

  

  

    

Annual cost per 
Risk Rate per cent | £100,000 of value 

insured 

Soaee pia svorey 1ag6*4+-150% £10.42 

Contents — within a single 1 

storey building 23p%+150% CAEEAD 

eee a aan 1a%6*+150%+100% £ 20.83 

Contents - within a multi- 
as storey building 2 bp Ht 150%+100% Eco       

Fig. 21 The cost of sprinkler leakage cover. 

Source. Case Studies 

*The tariff expresses the rate of building cover in "old currency" 
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The rates in Fig. 21 apply where the full value of the building 

and contents are insured on a replacement basis. The insured value 

will normally be the same as for the fire insurance policy and is 

subject Covavereuae An alternate method of assessing the insured 

value is upon a first loss basis. The sum insured being assessed as 

the maximum amount of damage which is likely to occur as a result of 

one claim under the policy. The sum is not subject to aeereea, and will 

probably be calculated at a rate per cent higher than that used for 

the calculation of a sprinkler leakage policy based on full value. 

‘Tt may also be calculated on the number of sprinkler heads within the 

puilaing***, 

The standard sprinkler leakage policy contains a number of exclusions, 

which will apply unless special arrangements are made to extend the 

policy. The most important are as follows:- 

(a) The policy does not cover damage resulting from repairs or 

alterations to a building or as a result of the sprinkler 

installation being repaired, removed or extended. Both these 

exclusions can be waived on the payment of an additional premium**77 

(b) Freezing as a result of premises being vacant or unoccupied, 

or freezing while the premises are in the insured's ownership. 

Under Condition 4 of the standard sprinkler leakage policy, there 

is a requirement that the insured takes all reasonable steps to 

prevent frost or other damage to the intallation. A duty is 

therefore placed on the insured to prevent frost damage and 

whether he has taken all reasonable steps may well depend on the 

precautions that have been taken. Yarnwood illustrates*’*> the 

way in which routine maintenance of boilers undertaken during 

theChristmas holidays, particularly if this coincides with 

severe weather, can cause problems for the insured. As Yarnwood 
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points out 

"the onus resting on the insured goes beyond taking 

steps to prevent freezing; he must also keep the installation, 

including the automatic external alarm system, in efficient 

condition". ee 

The other exclusions contained in the standard policy relate 

to heat caused by fire, explosion, the blowing-up of buildings or 

blasting, earthquake, subterranean fire, riot, civil commotion, 

war, invasion, act of foreign enemy, hostilities, civil war, 

rebellion, revolution, insurrection or military or usurped power. 

These exclusions are either covered by the fire policy, or by its 

normal extensions,or relate to the usual war risks exclusion clause. 

One other exclusion refers to any event through the order of the 

government or of any municipal, local or other competent authority. 

Yenwoode2 questions what liability insurers expect to avoid by 

this exclusion and suggests that the wording has probably come 

from other policies and has been needlessly retained. 

Of the Conditions in the policy, the most important is 

Condition No. 4 relating to the prevention of frost damage which 

has already been discussed. The other Conditions include the 

giving of notice to the insured of the intention to carry out 

alterations, the right by the insured to inspect the premises and 

the need to specifically mention cover for money, securities or 

documents. All these conditions are similar to those contained 

in a standard fire policy. 

Damage resulting from sprinkler leakage’ is generally small and 

is reflected in the comparatively low premium rates illustrated in 

Fig. 21. However, the annual cost of the policy together with the 
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increases in rateable value, water rates and charges for water 

must all be taken into account before the true cost of an installation 

of automatic fire defence can be assessed. 
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Chapter 5 

Methods of evaluating the economic viability of 

automatic fire defence systems 

The Pay-Back Method — Discounted Cash Flow and its Application — 

Comparison between Discounted Cash Flow and the Pay—Back Method. 

The installation of an automatic fire defence system will, as 

shown in Chapters 3 and 4, give rise to an initial cost which is 

greater than the prime cost of the installation. In addition to the 

increased initial cost, the installation will also result in costs 

which occur annually. The total of the initial and running costs 

can reduce the saving in premium resulting from the installation of 

a sprinkler system or automatic detector system by a considerable 

amount. Apart from the initial and running costs, any economic 

appraisal must take into account tax concessions? *4 and where applicable 

¢ 4 5.2 
government grants in assisted areas . 

Savings in premium, which result from the installation of an 

automatic fire defence system, must have a sum deducted which is 

equivalent to the current tax level because insurance premiums can be 

offset against business profits and thereby reduce the company's tax 

liability. 

The most widely used method of financial appraisal has been the 

payback method. In this method the net capital cost is calculated 

and net annual savings are accumulated until the accumulated saving 

exceeds the capital sum. An unpublished survey of 50 companies who 

had installed sprinkler installations in 1970 was undertaken by 

5.3 
Research Services Limited The survey disclosed that 29 of the 
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firms had made a calculation of the pay-back period whereas 18 firms 

had not made a calculation and 3 firms were unable to say whether a 

calculation had been made or not. The report also stated: 

"there are no standard accounting procedures and hence 

the decisions taken by companies are more likely to be 

expressions of attitude rather than caleuletion".°*” 

Only a minority of the firms questioned took any account of the 

running costs or effect of taxation, and although 6 companies 

claimed to have adopted a discounted cash flow technique when 

calculating the pay—back period, the other 44 appear to have adopted 

a much less stringent rate of return technique. In fact none of the 

companies appeared to have considered premium savings net of tax. 

All companies considered the more favourable gross saving. 

A simplified form of pay-—back method is used by the Central Fire 

Liaison Panel?">. Although it serves its purpose admirably because 

it is simple, its very simplicity is also its weakness. The method 

does not take account of running costs nor does it make any allowance 

for loss of interest on capital or deferred payments. The method can, 

therefore, be criticised for over simplification. 

The method of evaluation used by Research Services Lids was 

also of the pay-back type. However, in the calculation of the net 

annual saving, no allowance was made for the opportunity cost of the 

investment nor for deferred tax or deferred investment incentive 

payments. A pay-back method which allows for the opportunity cost 

of the investment and is used to estimate the profit earned in 20 

years following the installation of a sprinkler system, has been 

5.7 “ 
developed by Clyde M. Wood for the “Automatic Sprinkler Corporation 

of America. The method does not, however, take account of the deferred 
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payment of taxation. 

The collection of Corporation Tax in the United Kingdom and the 

payment of regional grants in assisted areas is subject to a considerable 

time lapse. The deferred time for the payment of tax will depend upon 

the timing of a company's financial year end and may vary from 

eighteen months to two years. As a result of changes in the structure 

of Corporation Tax outlined in Chapter oo. the Inland Revenue 

anticipate that they will be able to cut the deferred time to twelve 

months. Twelve months has also been used as the lapse in time 

between completion of the installation of a system of automatic fire 

defence and the payment, where appropriate,of a regional grant. 

In evaluating the economics of an automatic fire defeuce system 

it is essential that the effect of deferred tax and grant payments 

are taken into account in order to give a true financial return. A 

discounted cash flow (DCF) method of financial evaluation has been 

used in assessing the economic viability of both sprinkler and 

automatic fire detection systems in the Case Studies in Appendix C. 

The advantage of the use of a discounted cash flow technique, and 

the reason why it has been used, is because it takes account of the 

fact that money available now is worth more than the same amount at 

some time in the future. Another advantage of discounted cash flow 

is that it enables deferred payments both of taxation and grants to 

be taken fully into account. The format used in the Case Studies is 

an adaption of the layout used in Appendix B of Investment Appraisal”. 

Before the figures can be discounted it is necessary to calculate 

the initial cost which in the case of a sprinkler installation will 

include some or all of the items shown in Fig. 22. 
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ITEMS CONSTITUTING THE INITIAL COST OF A SPRINKLER INSTALLATION 

  

  

1. Cost of installation, 

2. Cost of connection to 

3. Cost of financing the 

4. Architects, surveyors 

pumps and storage of water when necessary. 

the water supply. 

stage payments during construction. 

and consultants fees. 

5. Cost of time spent by management in assessing economic viability. 

6. Loss of floor area due to control values and storage of water. 

7. Direct link to centrally manned control. 

  

Fig. 22 Items to be considered when calculating the initial cost 

of a sprinkler installation. 

The annual saving in premium will also be reduced by the 

running costs of the installation, which may include some or all of 

the following: 

RUNNING COSTS OF SPRINKLER INSTALLATION 

  

  

1. Increase in rateable value. 

2. Increase in water rates. 

3. Cost of supplying 

4. Sprinkler leakage 

5. Servicing and maintenance. 

6. Annual rental cost of a direct communication link. 

water. 

insurance. 

    

Fig. 23 Increased costs resulting from the installation 

of a sprinkler system. 

In the following example the basic information shown in Fig. 24 

has been discounted in Tables 1 and 2. In Table 1, the discounted 

cash flow technique has been used to calculate the net present value 

(NPV) of the installation over a period of 11 years. In Table 2, 
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BASIC INFORMATION USED IN DISCOUNTING EXAMPLE, TABLES 1 and 2 

  

  

Installation of a sprinkler system in a factory manufacturing overalls. 

Basic information 

10. 

1l. 

& 

Cost of installation (as Fig. 22) 2800.00 

Annual insurance premium unsprinklered 922.00 

Annual insurance premium sprinklered 185.00 

Annual running costs resulting from the 

installation of the sprinkler system 

(as Fig. 23) 

Initial annual cost 97.00 

Annual costs after the first year 

will include servicing 147.00 

Maintenance - £100.00 in the fifth year 
E 

Government grant 20%?°* ne 

100% of the capital cost can be offset 

against tax liability. oe 

Corporation tax assumed to be S062 to 

Discount rate 5h. 1? 

No allowance for inflation.>*14 

Assumed life of building by present 

occupier is 1] years. 

  

Fig. 24 Basic information relating to the installation of a 

sprinkler system in a factory manufacturing overalls. 

Source —- Case Study No. 2 Appendix C. 
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the yield from the investment during the same period has been 

calculated. 

From Table 1 it can be seen that when the cash flows are 

discounted at 5%, the capital cost is recovered in the second year 

and that the present value of the investment, assuming anll year 

business life for the building, amounts to £1719.00*. An NPV of 

£1719.00 may not be as meaningful to management as the yield from 

the investment, which is seen to be 35.86% from Table 2. Although 

the yield may have more meaning to a business executive, the NPV 

method has been used in the case studies because it is considered 

desirable to compare the financial effects of a number of different 

manufacturing uses for a particular building. If a common cost of 

capital is used then one of the variables is eliminated. 

The pay-back method used in the United States by Clyde M. Wood 

has been examined in detail in Appendix A. Although the figures 

relate to the economics of a sprinkler installation in the United 

States, it is possible to see the effect of deferred tax payments 

if a DCF technique of evaluation is used. When the deferment of 

tax payments is taken into account and the figures are discounted at 

5%, the "break-even" point is reduced from the eleventh to the ninth 

year and the NPV of the increases from $10532 to $12169. 

The payback method developed by Clyde M. Wood although more 

useful as an evaluation technique than a simple payback method, does 

less than DCF because it does not take deferred payments into account. 

*No attempt has been made to calculate the residual value of 

the sprinkler installation which will have an effective life far in 

excess of the assumed 11 year business life. 
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K. H. Mathews??? 
5.16 

in a letter to "The Accountant", following an 

article on fire insurance premiums, commented as follows: 

"your insurance correspondent would stand a better chance 

of persuading us (Accountants) to install sprinklers if he 

refrained from elementary errors in presenting his case. Quite 

apart from the use of the long-discredited "pay-back period" 

criterion for investment appraisal he falls into the trap 

of quoting cost savings gross of tax". 

Merrett and Bynes. consider that payback is seriously 

deficient as a method of profit appraisal and that it should only 

be used as a crude screening device to eliminate obviously unacceptable 

projects. However, they are of the opinion that payback can be used 

for sanctioning obviously profitable investments involving small 

outlays, which for the large organisation particularly one with a 

high fire risk, may well apply to decisions relating to the installation 

of systems of automatic fire defence. This would certainly not apply 

to the smaller manufacturer, particularly where liquidity is a 

problem. In addition, Merrett and Sykes are of the opinion that the 

payback method does nothing that methods based on discounting cannot 

do much better. 
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Chapter 6 

Company's cost of capital and the effect of inflation 

Sources of Capital - The Cost of Equity - Retained Earnings — 

Corporation Tax and Proposed Changes in the Tax Structure — Debt 

Capital - Marginal Cost of Capital - Inflation. 

The use of DCF techniques, particularly when the net present 

value is calculated, involves the estimation of a company's cost of 

capital. Cost of capital together with the effect of inflation and 

investment incentives must be considered in any method used to evaluate 

economic viability. 

An estimation of the cost of capital will be dependent on the 

method of raising the capital and upon the degree of risk to which the 

capital will be subject. If the Directors of the company who are 

considering the financial implications of an automatic fire defence 

system are answerable to their shareholders, then the return should 

not be less than the rate which would be expected from other forms of 

investment subject to the same levels of risk. In fact, the same 

criteria should apply to all business organisations whether or not 

there is a responsibility to shareholders. The financing of an 

automatic fire defence system is a cost saving investment and as such 

can be regarded as risk free, in the sense that there is no risk of a 

debtor defaulting either in the payment of principal or interest. The 

loan, however, will still be subject to two unknown factors, one being 

a possible rise in interest rates and the other a possible fall in the 

purchasing power of money. Quite frequently these two events occur at 

the same time because if people are of the opinion that purchasing power 

is going to fall then they will require a higher rate of interest in 
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the future to persuade them to part with a given sum of money at the 

present time. 

The average real return which shareholders in the United Kingdom 

have been able to obtaindiring the last 45 years has been stated by 

Merrett and yeas to be slightly in excess of 7% on average equity 

investments held for ten years or more; this figure is net of all taxes. 

In order to give its sharcholders a 7% return, a company must earn at 

least 14% net only of corporation tax, if it is assumed that the level 

of inflation is 3%. The payment of the standard rate of tax on 

distributed profits reduces the return from 14% to 10% and this is 

then reduced by a further 3% to allow for the assumed inflation. The 

return is, however, based on the assumption that the whole of the 

capital that a company uses is raised by equity financing. Data 

published in Economic Trends relating to the financing of the 3000 

largest public quoted companies in the United Kingdom for the period 

6.2 
1954-1963 have been shown by Merrett and Sykes to be made up of the 

following proportions of capital:—- 

(a) ordinary shares, - 26° % ) 

(b) retained earnings, - 52.4% ) 

(c) long term and short term 

debt capital, (including 

preference capital) - 21.6% 

Although the proportions of equity to debt capital will depend 

on the gearing of the company, it is likely that for many firms it 

will be between 70-80% equity capital to 20-30% debt copia 

As can be seen from the foregoing the most common method of raising 

new finance is by the issue of equity but this is also the most 

expensive form of capital that a company can raise, because, as far 
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as the investor is concerned he is last in the queue. All other 

funds have a higher claim upon the company's earnings and therefore 

his investment carries the highest level of risk. In order to attract 

the investor, the return from capital raised by the issue of additional 

equity must be sufficient to maintain dividends at their present level 

or else attractive enough to persuade the investor that in the future 

he will obtain a greater return. If the return from the company's 

capital is going to remain at a similar level to that existing before 

the equity issue, then existing shareholders will fear that there will 

be a decline in the value of their holdings and as a result the value 

of their shares will fall. Additional equity whether raised by the 

company shareholders in the form of a rights issue, by subscription 

from the general public or as a result of a share exchange can threaten 

the earnings of the existing shares because it is liable to lead to an 

immediate dilution. Any dilution of earnings in the short term must 

be compensated by long term growth. 

The cost of equity before tax is equal to the present earnings 

yield grossed up for corporation tax and added to a factor which 

represents the expected growth rate in the company's eernidue’ 

A company with a 6% earnings yield, subject to 50% corporation tax 

and an anticipated rate of growth of 5% per annum will have an earnings 

cost of equity of 17% as shown below: 

Earnings cost of equity = — + growth rate 

= 6 oe 
0.50 

= 17% 

When a company is growing more rapidly it will have a lower earnings 

yield. Where the earnings yield is in the range of 2.5 down to 1.25 

with a correspondingly high price to earnings ratio in the range of 
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40 to 80 then the expected growth rate will be between 30 to 40% 

per cao, The cost of equity for these firms is very high 

indeed. 

At the present time it would appear that a balanced portfolio 

should yield between 12% and 13.5% gross from new money and consequently 

in order to raise additional money from an equity issue it is necessary 

to earn at least 13% after corporation tax jor a rate at least equal 

to that being earned by the xisting equity whichever is the higher 

- rate. Failure to persuade the market that such rates can be expected 

will in all probability lead to a considerable sale of the existing 

equity because of the expected dilution. 

In the survey published in Economic ends) 2 retained earnings 

represented the largest percentage of finance and as such are a major 

source of long term capital. They arise as a result of reinvesting 

net earnings in the company instead of passing them on in the form of 

dividends to the shareholders. Under the present system of taxation 

which penalises short term capital gains, shareholders are often 

happy to forego dividends if as a result of the sacrifice the company 

is able to invest the funds to give an increased rate of return. The 

retention of earnings makes it possible for share earnings to increase 

which will lead to a rapid increase in the price of the shares. The 

shareholder now finds that his wealth has increased and as long as he 

delays the sale of his shares can avoid capital gains tax or 

alternatively convert the profit into a long term capital gain. 

Finance provided by retained earnings has shown a considerable 

tax saving as compared with the cost of distributing earnings; the 

reason for this is that under the 1965 Finance Act there was a complete 

separation between the company and its shareholders. Company profits 

up to April 1973 were taxed at a rate of 40% and any dividends were 
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then taxed at the standard rate of income tax. In effect a dividend 

was taxed twice, whereas money which was retained was only subjected 

to the 40% rate of corporation tax. If the shareholders subscribe 

€1000.00 the cost to them will be £1000.00, if on the other hand the 

£1000.00 is provided out of dividends which should have been 

distributed to the shareholders then the cost will be £1000.00 less 

the amount that they would have paid in taxation if they had received 

the dividends. The standard rate of taxation up to the 1st April, 1973 

was 38.75% and this meant that the actual cost to the shareholder 

was £1000.00 less £387.50 = £612.50. 

The effect of retained earnings is illustrated in the following 

graph published in Capital Budgeting and Company Finance"! : 

EFFECT OF TAXATION ON DISTRIBUTION OF PROFITS 
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From Fig. 25 it can be seen that a 14% return on an investment, net 

only of 40% corporation tax, gives a 10% return in money terms where 

50% of the external equity is retained. In order to give a 10% return 

to the equity shareholder in cases where all the earnings are retained, 

it is necessary to have a return of 11.5% and not 10% as would perhaps 

be expected. The reason for the 11.5% return is that the large income 

tax savings resulting from the retention of all the earnings will be 

slightly offset by the capital gains tax liability resulting from the 

increase in share value. 

Fig. 25 was based upon a standard rate of tax of 41.25% whereas 

the figure up to the lst April, 1973 was 2.50% lower, but the information 

in the figure is considered to be accurate enough for illustration 

because it assumes a 20%" level of capital gains taxation which is only 

an estimation of the average taxation level. 

In the 1971 budget the Chancellor of the Exchequer announced that 

it was the intention of the Government to reform the structure of 

corporation tax so as to remove the discrimination against distributed 

profits. The need for reform in the tax had become apparent because 

of the way in which it had worked during the preceding five years. 

The effect of corporation tax has made companies prefer fixed interest 

finance when they are borrowing and this has consequently lead to a 

reduction in the supply of equity. On the other hand investors have 

preferred equity because it has acted as a hedge against inflation. 

Ihe capital gains tax to the standard taxpayer is 30% but the 

figure of 20% is considered by Merrett and syveee 4 to be reasonable 

because large scale investors such as pension funds and charities 

must be taken into account and these organisations do not pay tax.



Investment trust companies in particular have had a preference for 

equity because they were able to take advantage of franked income 

tax aarengenentee a this enabled them to reclaim tax on franked 

income resulting from dividends of both ordinary and preference shares 

when distributed as dividends by the investment trust company. As a 

result of the tax structure, it did not pay investment trust companies 

to switch from equities to fixed interest security since this would be 

unfranked income and subject to corporation tax. The supply of equity 

was therefore in demand and many firms floating loan stock found that 

unless a very high rate of interest was offered, the stock was not 

taken up. 

Following the 1971 budget speech a White Paper entitled Reform 

-10 
of Corporation Mase” was published in April, 1972 and outlined the 

following changes:- 

(a) the company pays corporation tax at a single rate (50 per cent) 

on all its profits, whether distributed or undistributed; 

(b) income tax will no longer be deducted from dividends; 

(c) a company distributing profits in the form of dividends, etc. 

to its shareholders will,in addition,be required by the Inland 

Revenue to make an advance payment of corporation tax at a rate 

of (3/7th) of the dividend paid to the shareholders; 

(a) advance payments resulting from dividend distribution in an 

accounting period will be set against the company's corporation 

tax charge on its profits for that accounting period; 

(e) shareholders in receipt of dividends from which advanced corporation 

tax has been paid will be entitled to a tax credit.



A rate of 50% has been used in the White Paper but it is emphasised 

that this is purely hypothetical and used for convenience. Until the 

actual rate is announced in the Finance Act, 1974 it is difficult to 

assess what its effect will be on a company's cost of capital. However, 

during the course of conversations with two area managers from leading 

finance houses, the question as to the likely rate of corporation tax 

was raised and both were of the opinion that the rate would be 50%. 

The change in corporation tax will of course lead to a reduction in the 

return required on distributed profits but at the same time a higher 

return will be necessary where profits would have been retained. 

A comparison of the amount of tax paid per £100.00 earned both 

before and after the 1st April, 1973, based on an assumed rise in 

corporation tax from 40% to 50% and the removal of taxation on 

distributed profits is shown below: 

COMPARISON BETWEEN TAX PAYMENTS BEFORE AND AFTER THE 1st APRIL, 1975 

  

  

  
    

  

Prior to the Ist April, 1973 After the 1st April, 1973 

(a) Corporation Tax - 40% (a) Assumed corporation tax - 

(b) Standard rate of tax - 38.75% 50% 

Sums Sums 

, aie, Tax retained Tax retained 
£100.00 earned Paid cs Paia o : 

distributed distributed 

(1) All profits é & & & 
distributed 

= 78.15 ele) 

£100 earned 50 50 

(II) 50% retained & 
50% distributed 

= 51.625 48.375 

(III) 60% retained & 
40% distributed 

- | 49.30 50.70 |         
  

Fig. 26 Comparison of the amount of tax paid per £100.00 earned before and 

after the lst April, 1973



It would appear that the payment of 50% corporation tax approximates 

to the retention of 60% equity and distribution of 40% in dividends 

under the rate of tax prior to the lst April, 1973. In order to give 

shareholders a return of 10% net of all taxes it will be necessary 

to earn a return of 13.5% hci the additional 10% of corporation 

tax. There will of course be a rise from 11.5% to 13.5% in cases 

where all earnings are retained. The only difference between retaining 

and distributing profits would appear to be the necessity to pay 

advanced corporation tax, which because of the normal delay in the 

payment of corporation tax will give retained earnings a marginal 

advantage. 

By far the cheapest method of raising new capital funds is in 

the form of long term debt. The only time that long term debt becomes 

an expensive method of raising capital is when money is scarce and high 

interest rates must be paid. The raising of debt capital may also 

lead to restrictions being imposed on the internal management of the 

company as in the case where capital is raised by mortgage debenture. 

This applies particularly to small firms borrowing from banks or 

finance houses. All debt, however, entails a risk to the firms 

solvency, the firm has a legal obligation to pay interest at an agreed 

rate and eventually the principal when the debt matures. Any failure 

ean have serious affects on the shareholder's interest. 

One of the effects of the introduction in 1966 of corporation 

tax, because of its discrimination between distributed and undistributed 

profits, has been to discourage firms from issuing preference shares 

and also to make them very reluctant to issue ordinary shares. At 

the same time there has been a marked increase in the issue of loans 

and debentures. Because of deferred payments of taxation, corporation 

tax applied to new issues of equity and fixed interest finance from the 
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beginning of 1965. In the four years prior to 1965, 53.6% of new 

money was raised by the issue of equities whereas in the following 

four years the percentage had fallen to 26.8%. During the same time 

there was a corresponding rise in the issue of fixed interest capital 

from 46.4% to 73.2%. Fig. 27 shows the percentages of fixed interest 

and equities issued between 1961 and 1971.
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Clarkson and Biot) considered that in the tax structure 

existing up to the lst April, 1973, debt funding must have maximum 

emphasis and whether the changes in corporation tax will affect this 

remains to be seen. At the present time because of the reluctance of 

investment trusts and investors to switch from equities to fixed 

interest, as previously outlined, very high rates of interest are 

being offered by companies when floating fixed interest stock as 

illustrated below where the interest rates of recent issues of both 

debentures and loan stock are around 10%. 
= 

NEW ISSUES - December, 1972 

  

  

    

DEBENTURES Price | Flat LOAN STOCK Price | Flat 
Yield Yield 

mmm | oot | no | Stes, | on | ae 
104% 98-2003 99% | 10.3 | gi 92-07 ae 

Tos 97-2008 1005 | 10.2 | Gey 97-2002 Rt | iota             
Fig. 28 Yield of new issues ~ Debentures and Loan Stocks. 

Source - Investors Chronicle -— 8th December, 1972. 

Merrett and Sykes? when considering a return required from fixed 

interest capital in 1966 estimated that the average gross of tax interest 

rate on debt capital to be around 64%, which net of 40% corporation tax 

was equal to 3.9% say 4% in money terms. The figure of 4% when subject 

toa 3% level of inflation gave a return of 1% in real terms. At the 

present time it can be scen from Fig 28 that the average long term 
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interest rate, gross of tax is approximately 10%, but with a proposed 

increase in corporation tax which may be 50%, this will give 5% in 

money terms. 

The maximum amount of long term debt that a company can raise is 

normally restricted by lenders to a proportion of the company's net 

tangible assets, for which there must be a minimum earnings cover in 

relation to loan interest. In cases where the company has already 

raised the maximum loans on its existing capital and assets, then any 

“further loans can only be raised as a result of increasing the equity 

capital. For this reason it is necessary to consider the cost of 

additional capital as a combination of equity and debt. Where marginal 

funds are being raised it is the weighted cost of capital that must 

be considered as shown in the following examples:- 

A. Gearing of company 80% equity and 20% debt 

Cost of capital = (0.8 x 13.5%) + (0.2 x 5.0%) 

(assuming 50% Corporation 

tax) - 11.8% 

B. Gearing of company 70% equity and 20% debt 

Cost of capital - (0.7 x 13.5%) + (0.3 x 5.0%) 

(assuming 50% Corporation 

Tax) - 10.95% 

Say 11.0% 

The figures of 11.8% and 11% would apply to investments where a normal 

level of risk was to be expected; whereas the investment in an automatic 

fire defence system, particularly a sprinkler installation, is a cost 

saving investment and also protects the physical assets of the company. 

Because the investment is risk free, shareholders would expect to receive 

a lower rate of return than the 7% plus in real terms which has been 

Pe 6.15 
achieved during the last 45 years Merrett and pres > have



estimated that the figure for risk free investments would probably 

lie between 2% and 6% in real terms and take the view that 4% would 

be reasonable. A rate of 4%, together with an assumed rate of 3% for 

inflation, is equivalent to 7% in money terms. When reference is made 

to Fig. 23, a return of 9.5%* would be necessary to give a return of 

7% and also allow for the increase in corporation tax which has been 

calculated to be 10%. The weighted cost of capital would now be as 

follows:- 

A. Gearing of company 80% equity and 20% debt 

Cost of capital - (0.8 x 9.5%) + (0.2 x 5.0% 

(assuming 50% Corporation 

Tax) - 8.6% 

B. Gearing of company 70% equity and 20% debt 

Cost of capital - (0.7 x 9.5%) + (0.3 x 5.0%) 

(assuming 50% Corporation 

Tax - 8.15% 

Say 8.0% 

Since 1969 inflation has been increasing rapidly. The Government 

in October 1972 took measures to reduce it, but it seems clear that 

the rate of inflation which is acceptable to the Government is one that 

approximates to the level of inflation existing before 1969, which was 

around 3% per annum. The high rates of interest currently being 

charged by Banks and Finance Houses, together with the high rates of 

interest on long term debt capital reflect the level of inflation and 

*A figure of 9.5% would give shareholders 7% under the previous 

tax structure of 40% corporation tax when 60% of earnings are retained 

and 40% distributed. This is equivalent to a 50% corporation tax under 

6. 
the new tax structure a



consequently this will be reflected in the money cost of a company's 

marginal capital. 

The high rate of interest may well be affected by exoginously 

determined variables suchas patterns of trade, terms of trade, internal 

and external movements of capital, all of which may be of short or 

long term duration and consequently will be reflected in the money 

cost of a company's marginal cost of capital. 

6.18 that 
The National Economic Development Council have stated 

although inflation is a complex problem it need not be taken into 

account when calculating cash flows, because it will have similar effects 

on both costs and revenue, provided that the cash flows are discounted 

to the real cost of finance. In Tables 3,4 and 5, the effect of 

inflation on the net present value of the example of discounting used 

in Chapter gout? was found to be minimal. Inflation levels of 3%, 5% 

and 10% were assumed and the difference in net present value amounted 

to £1 749, £1 774 and £1 824 respectively. Because the future level 

of inflation cannot be predicted with any certainty, nor is it likely 

to be uniform from year to year; the cash flows in the case studies 

have been discounted to the real cost of capital. 

If the effect of inflation is disregarded, the weighted cost of 

om 
capital for the two previous examples’ o must be reduced by the 

assumed level of inflation as follows: 

A. Gearing 80% equity and 20% debt - 8.6% - 3% = 5.6% 

B. Gearing 70% equity and 30% debt - 8.15% -— 3% = 5.15% 

The equity capital was assumed to be subject to a 3% level of inflation, 

whereas the fixed interest capital reflects a higher level of uaetetions 

and for this reason a real cost of capital of 5% has been used when 

discounting the cash flows in the Case Studies in Appendix C and D. 
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Chapter 7 

Investment incentives and their effect on the 

financing of automatic fire defence systems 

Variations in Investment Incentives — Taxation Allowances and 

Regional Development Aid - Legal Definition of Plant - Differing 

Views on whether systems of Automatic Fire Defence should be 

regarded as Plant or Part of the Building — Clarification of Border— 

line Cases in Development Areas - Qualifying Premises. 

In March, 1972, the Government issued a White Paper entitled 

"Industrial and Regional Devaronmentit(* The reason given by the 

Government for the issue of the paper was their concern that economic 

performance in the United Kingdom had, for some time, been falling 

behind that of other major industrialised countries. 

Investment incentives have, in the past, been subject to 

considerable variation both in amount and geographical area to which 

they apply. Since 1966, incentives have been altered on six occasions 

and as a result of Britain's membership of the European Economic 

Community it is unlikely that they will remain unaltered for long. 

The present policy of regional aid within the E.E.C. is outlined in 

Appendix B. However, in June 1973, it was announced by the Government 

that as a result of negotiations with E.E.C. members in Brussels, 

the regional development incentives applicable at present would, in 

the immediate future, remain unaltered. 

The White Paper!" contained proposals relating to basic 

investment both on a national as well as a regional basis. It was 

proposed that throughout the country the tax allowance for plant, 
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machinery and buildings should be increased and that in addition 

regional development grants should be available to assist development 

in certain parts of the country. The tax allowances were to be 

given on the full capital expenditure, even where part of the 

expenditure is financed by a regional development grant. It was 

hoped that the separation of the tax allowances from the grants 

would enable each to be administered independently, leading to 

simplicity and greater speed in granting the incentives. 

The tax allowances outlined in the White Paper were embodied 

in the Finance Act, 1972 and are shown below: 

TAX ALLOWANCES CONTAINED IN THE FINANCE ACT, 1972 

  

  

1. All plant and machinery (new and First year allowance 

second hand - other than passenger 100 per cent 

cars) for use in both services and 

manufacturing. 

2. New industrial building and Initial allowance 

structure. 44 per cent and writing 

down allowance 4 per cent.   
  

Fig. 29 Tax allowances relating to machinery, plant and buildings” : 

The above allowances for plant apply to the whole country in both 

manufacturing and service industries, Where a company's profit, for 

the year in which the capital expenditure occurs, is insufficient 

4o absorb the full tax allowance; then the excess amount can be 

carried forward indefinately and set against future profits. When 

a company is entitled to a 100% first year allowance on plant and 

machinery, any excess of expenditure on the plant over the profits 

for the year may be carried back and set against the profits for the 

three preceding years. As previously mentioned, regional development 

grants are not deducted from the cost of the asset when calculating



the tax allowance. 

The proposals in the White Paper relating to regional development 

grants in the assisted areas are contained in the Industry Act 1972, 

and shown below: 

GRANTS IN ASSISTED AREAS 

  

  

eon, Plant, Machinery Buslaiaee 

and Mining Works 

Special Development Areas 22 per cent 22 per cent 

Development Areas 20 per cent 20 per cent 

Intermediate Areas - 20 per cent 

Derelict Land Clearance - 20 per cent 

Areas (for two years only)         
  

Fig. 30 Regional Development Grants in assisted cere 2 

The assisted areas are listed in Annex A of the explanatory 

notes for the guidance of applicants for regional development grants! °* 

issued by the Department of Trade and Industry in October, 1972. 

Explanatory Note ante, under a heading of borderlines between 

buildings, works and plant or machinery, states that: 

"in general, service installations which are incorporated 

in the course of constructing a new building or adapting 

an existing one are regarded as part of the building". 

The Note then lists a number of service installations and includes 

"fire and other protection equipment such as sprinklers, dry 

risers, fire and burglar alarm systems". 

The decision by the Department of Trade and Industry to regard 

sprinkler and automatic fire detection systems as part of the building 

is the exact opposite to the views held by the Inland Revenue Taxation 

and Rating Departments both of whom regard such systems as plant. 
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This decision by the Department of Trade and Industry will not affect 

the grant in a Development Area, where both buildings and plant 

obtain the same grant of 20%, However, in the Intermediate Development 

Areas, the installation of systems of automatic fire defence in new 

buildings should now be eligible for a 20% grant, whereas if the 

installation is regarded as plant a grant would not be payable. 

The Intermediate Development areas are listed in Annex (is 

of the Explanatory Notes and are of particular significance because 

apart from districts around Edinburgh, Plymouth, Cardiff and Oswestry 

together with parts of the North Wales Coast and Nottinghamshire, 

include the whole of Lancashire, Yorkshire and Cheshire outside 

Development or Special Development Areas. 

It is, of course, of financial benefit to a company for the 

Inland Revenue to continue to regard systems of automatic fire 

defence as plant, because the first year allowance of 100% can be 

claimed. If, on the other hand, the installation is regarded by 

the Tax Inspectors as part of the building then the initial allowance 

would amount to 44% with a subsequent writing down allowance of 4% 

per annum. During the course of conversation, five Tax Inspectors 

from different Districts were asked whether they regarded sprinkler 

installations as part of the building or as plant. Without exception 

all said they would regard such installations as plant and that their 

decision was based on a number of legal opinions. 

The legal meaning of plant has been decided by a number of 

cases the most important of which is Yarmouth v France 1887"°°, 

where a horse was held by Lindley L. J. to be plant for the purposes 

of the Employers Liability Act 1880. Gibson and Wacken! are of 

the opinion that any judicial discussion of plant invariably 

commences with a passage from the judgement of Lindley L. J.: 
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"in its ordinary sense, (plant) includes whatever apparatus 

is used by a business man for carrying on his business - 

not his stock-in-trade which he buys or makes for sale; but 

all goods and chattels, fixed or moveable, live or dead, which 

he keeps for permanent employment in his Busineeets (2 

This passage was subsequently adopted as a general statement 

of the meaning of plant by the House of Lords in the case of Hinton 

vy Maden and Ireland Ltd. (1959)"°8. 

Three other tax cases were thought by one of the Inspectors 

to be of particular interest. In Jarrold v John Good & Son (1963)"°9 

it was held that movable office partitioning was plant and Pearson L. J. 

observed that the question was: 

"whether (it) is part of the premises in which business 

is carried on, or part of the plant with which business 

is carried on. 

The second case is C.I.R. v Barclay, Curle & Co. Ltd. (1969)"7° 

where a dry dock was held to be plant and the decision in this case 

expressly overruled the earlier judgement of Finlay J. in Margrett 

ela 
v Lowestoft Water & Gas Co. (1935) where a water tower which 

replaced a gas engine and pumps was held not to be plant. 

Gibson and seen in their summary of the case law relating 

to plant say that: 

"the effect of these authorities is firmly to establish the 

relevance of the "functional test": an item will qualify as 

plant (in the context of trade) if it is part of the apparatus 

with which the trader carries on his business, as opposed 

to part of the premises in which he trades".



When this definition is applied to the provision of an 

automatic fire defence system, it would seem necessary to ascertain 

whether a sprinkler or other system of fire protection is necessary 

for the trader to carry on his business. If the degree of hazard 

is high, as in the case of the manufacture of many plastics, where 

insurance cover may be unobtainable without some form of protection, 

then the inference is that it is part of the apparatus which the 

trader uses to carry on his business. In cases ae the risk is 

low and the installation in the building is the exception, as in 

the case of light engineering, then it would seem problematical 

whether such protection is necessary for the trader to carry on his 

business. Up to the present time the tax authorities have always 

regarded methods of automatic fire defence as plant and the Inland 

Revenue ruling is that: 

“specialist work of the nature of providing electricity, 

hot water, ventilation or air and also expenditure on 

alarms or sprinklers should be plant or fechinery" ll 

The Inland Revenue also regard the installation of systems of 

automatic fire defence in existing buildings as qualifying for a 

100% first year allowance under Section 45 of the Capital Allowances 

Act 1968 which states that: 

“alterations to existing building incidental to the 

installation of machinery or plant for the purpose of the 

trade is treated as part of the expenditure on the machinery 

or plant". 

The Department of Trade and Industry, as mentioned previously) 17 

regard systems of automatic fire defence in both new and existing 

puildings as part of the building. This does not however mean that 

the installation of a system of automatic fire defence in an existing



building will always qualify for a grant. 

Section 23 of the explanatory notes“? is concerned with 

the adaptation of existing building. Adaptation is regarded as 

altering or improving the building to make it fit for a given purpose. 

Repairs, replacement or restoring buildingsalready occupied by the 

applicant would Hov-annear to quality + and in eadation Novenes 

states that: 3 

"adaption involves work of more than a superficial nature 

on the fabric of the building". 

The note then goes on to state that the installation of a sprinkler 

system which involves extensive disruption of walls, floors and 

ceilings would be regarded as adaptation. It would appear that it 

is the degree of disruption that will be the deciding factor and 

presumably the installation of a detector system, where no other 

work was undertaken, would not qualify for a grant. If the cost 

of the installation was less than £1000.00 it would certainly not 

quality’ ol fe 

(18 Teale with the The penultimate paragraph of Note 23 

capital expenditure of providing services as part of the cost of 

adapting a building and states thtautomatic fire defence systems 

"may" qualify for approval of grant as part of the cost of adaptation 

"depending on the facts". It would appear, therefore, that a 

detector system installed in a building, where other work was being 

undertaken, would qualify for a grant. 

The opinion of a Regional Development Grant official was that 

the installation of a sprinkler system in an existing building, 

where no other work was being undertaken, would in all probability 

be regarded as an adaptation of the building and would qualify for 
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a grant. He was not prepared to say that this would always be so, 

because the policy of the Department was to decide each case on its 

merit: 

Although the Department of Trade and Industry regard fire 

protection in new and adapted buildings as part of the building, 

there are a number of anomolies which were pointed out by the 

representative of the Department as follows: 

(a) 

(b) 

(c) 

work outside the qualifying premises (i.e.: outside the 

curtilage of the site) does not qualify for a grant. When the 

connection to a water main is outside the site, the cost will 

not be eligible for a grant and this would also apply to a 

pumphouse outside the curtilage of the site. 

pipework outside the building, but on qualifying premises, 

will be regarded as part of the works and provided the value 

is £100.00 or more will qualify for a prante' 9; Pumps in 

connection with a sprinkler system, which are outside the building 

but still within the qualifying premises, are regarded as 

plant! eat) Stored water in tanks would also appear to be 

regarded as plant and in an Intermediate Development Area would 

not be eligible for grant. However, pumps which are placed inside 

the building are regarded as part of the building. 

pumphouses and associated equipment on qualifying premises are 

regarded as plant if separated from the building. When the 

pumphouse is built against the external wall of the premises, 

then both the pumphouse and the equipment inside are regarded 

as part of the building. 

Qualifying premises, for the purposes of regional development 

aid, are those housing qualifying activities as defined in Orders IT 
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to XX of the Standard Industrial Classification, which are listed 

(eo 
in Annex B of the explanatory notes. Orders II to XX cover general 

manufacturing activities but exclude service industries. Note Tieee 

states that office work including accountancy and market research 

together with haulage, sales, distribution and storage even where 

carried on in the same premises as qualifying activities, would not 

be eligible for grant. However, the Regional Development Grant Official 

said that provided at least 50% of the persons Ee the qualifying 

premises were employed in manufacturing, then the Department would 

look with favour on the premises, wen where office work, haulage, 

Bales andustqrauerane included ks pose tedsont ini Nove aetna aco 

question whether any particular premises are qualifying will be 

decided by the Department of Trade and Industry when application is 

made for regional development aid. 

When the Department decides that the premises are qualifying 

then the total cost of the work will avadsty including canteens, 

offices and warehouses, the only exceptions being sports grounds and 

pavilions, ornamental features, residential accommodation, buildings 

for temporary use and those costing less than £1000.00., Should the 

Department decide that premises do not qualify then the whole of the 

works would fail to qualify even those areas used solely for 

qualifying activities. 

As long as the Inland Revenue continue to regard systems of auto- 

matic fire defence as plant and the Department of Trade and Industry 

regard such systems as part of the building, then building owners 

in Intermediate areas will obtain the same concessions as apply in 

Development areas, The present tax concessions and regional aid 

enable a high proportion of the initial cost to be recovered within



* 
(2). inva Development area, approximately 70% of a short time 

the initial cost of a sprinkler installation can be recovered in 

the form of tax concessions and grant aid. 

*The exact percentage will depend on the cost of work which 

is eligible for grant and is based on a 50% rate of Corporation 

tax! 2°, 
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Chapter 8 

The financial return and benefits from the installation 

of systems of automatic fire defence 

Number and Average Size of Sprinklered Buildings - Industrial 

Buildings; Summary of Case Studies No. 1 and 2 — NPV per Square 

Metre for various Industrial Uses of Case Study No. 2 - The Shop's 

Tariff; Summary of Case Studies No, 3 and 4 - Performance of 

Sprinklers — Structural Protection. 

The financial return from the installation of an automatic 

fire defence system in industrial and commercial buildings is subject 

to many variables. The adequacy of the water supply, the size of 

rooms and the distance from the fire station affects either initial 

or running costs, whereas the location and the use of the building 

will determine whether or not a government grant can be obtained. 

However, the most important factors are size and use. Size of 

building will largely govern its insured value and also the insured 

value of the contents. Use, apart from determining whether a grant 

is payable, will affect the rate of insurance per £100 of building 

and contents insured. A number of buildings are either so large 

or their use has been classified as so hazardous, that insurance 

companies will insist on the installation of a method of automatic 

fire defence before accepting the risk. 

With the exception of very hazardous occupancies, it is 

comparatively rare to find automatic methods in smaller buildings 

or in larger buildingswith less hazardous use. Ramachandran’ 
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estimated that in 1965 of approximately 55 160* manufacturing 

establishments employing 11 or more people, about 9400 were 

sprinklered. A breakdown of the number of sprinklered establishments 

in different industries is shown below: 

NUMBER OF SPRINKLERED ESTABLISHMENTS IN DIFFERENT INDUSTRIES 

  

  

    

Number of Number of % of 
establishments] establishments sprinklered 

Industry employing 11 (estimated) establishments 

or more 
persons 

Food, Drink, 5274 840 15.9% 
tobacco 

Chemical and 

allied trade at Se an 

Metal 
manufacturing, 

engineering and a8B9 1200 er 
electrical 

Textiles 5559) 2110 37.9% 

Clothes, footwear, < 

leather and fur ny zO20) 20-Cm 

Paper, printing 5215 1720 32.9% 

Others 11582 1270 10.9% 

Total 55161 9400 17.0%         
Fig. 31 Number of sprinklered establishments in different 

industries. 

< : i : 8.1 
Source - An enquiry into the frequency of sprinklered premises 

In a later study, Panachandeans was of the opinion that as a 

result of an overall increase in sprinkler installation between 

1965 and 1970, estimated to be from 10% to 15% per annum, there 

were probably about 15 000 sprinklered manufacturing establishments 

in 1970. Based on figures published by the Board of Trade for 1966, 

_ *Annual Abstract of Statistics - Central Statistical Office 

London, 1965. 

 



he estimated that of the 504412 retail establishments 

only about 15000 (3 per cent) were sprinklered; the figure probably 

having increased to 21000 by 1970. The relatively small percentage 

of sprinklered premises in the retail section being due to the 

large number of small shops. Among wholesale distributors, whose 

number in 1965 according to the Board of Trade was 41049, Ramachandran * 

estimated that in 1970 there were about 9000 buildings equipped with 

sprinkler installations. In addition, he calculated that the average 

size of new or existing buildings where sprinklers had been installed 

in 1970 was 49000 sq. ft. (Assen le The average oie of commercial 

or industrial non sprinklered building where fire occurred in 1967 

was approximately 14000 sq. ft. (1300m2) and for sprinklered buildings 

168000 sq. ft. (15608m7). 

During the course of conversations with insurance brokers, 

tariff company officials, sprinkler and fire surveyors, quantity 

surveyors, engineers and architects it became apparent that no one 

was able to say at what size or use of building it was economically 

viable to install a system of automatic fire defence. The Central 

Fire Liaison Panel Vateratuved | indicates that on occasions an 

installation will pay for itself in two to three years, but gives 

no indication of size of building. Research Services Thdeaae when 

investigating the payback period of 50 installations completed in 

1969, found that when their method of calculation was used, the 

payback time varied from less than 2 years to over 20 years*. 

*The 50 companies were in the electrical engineering, textile, 

chemical, print and paper sectors of industry. Except for extensions 

to existing buildings, the smallest sprinkler installation was in 

a building of 23000 sq. ft. (2137m") and the average size of building 

protected was 65000 sq. ft. (6039m?) . 
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In recent years, changes in taxation, the re-introduction of regional 

grants and the increases in premium loading have all combined to 

reduce the size of building and value of contents where the cost of 

installation is recovered within a comparatively short space of time. 

In the following summary of the Case Studies in Appendix C, 

assessment has been made of the financial return of installing 

automatic fire defence systems in buildings smaller than those in 

which such systems have normally been installed in the past. 

The first single storey industrial building considered was a 

factory of 31150 sq. ft. (2894m) in floor area used for manufacturing 

plastic bottles and situated in a development area. However, the 

insurance premium for the building without any form of automatic fire 

defence amounted to £34384.00, whereas if a sprinkler installation is 

installed, the premium is reduced to £2995.00. Because of the high 

premium loading for an unprotected building, the initial cash flow 

resulting from the saving in insurance premium, as a result of 

installing a sprinkler system, is more than the initial capital 

expenditure as shown in Table 6. In addition, because of the risk 

involved,the insurance company would not consider providing insurance 

cover unless sprinklers were installed; for this reason a detailed 

Case Study was not undertaken. 

Two other single storey industrial buildings were examined in 

detail, both were much smaller than the average size of sprinklered 

building. One of the buildings has a floor area of 1410m°, which is 

slightly larger than the average size of non~sprinklered building 

where fire occurred in 1967, whilst the other building has a floor 

area of only 778m>. 

The building of 410m, which forms Case Study No. 1, consists 
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of a single storey portal framed factory area, together with a small 

two storey office block. Situated in a development area, the building 

will replace existing premises and be used for the production of 

rubber stamps. The risk is classified by the insurance company as 

a non-tariff rubber risk. The saving in insurance premium resulting 

from the installation of a sprinkler system amounts to £1793.00 per 

annum. The premium is based upon an insured value of building and 

contents of £268000.00 together with consequential Tess cover of 

£100000.00 for gross profit and £60000.00 for wages as shown in 

Case Study No. 1 - Appendix C. The capital cost of the sprinkler 

installation includes provision of a water main and control mechanism 

sufficiently large to allow for future extensions. The capital and 

running costs include allowances for a direct link to a centrally 

manned control and the monitoring of the sprinkler valves. When the 

figures in the case study are discounted at 5%, the installation 

shows a net present value of £3261.00 if the cash flows are discounted 

over 1] years, as shown in Table 7. The installation of an automatic 

detector system in place of a sprinkler installation apart from 

failing to give the same degree of protection, results in a negative 

net present value as shown in Table 8. The discounted cash flows 

resulting from the savings in premium do not equal the initial capital 

cost within a discount time of 13 years. 

The building in Case Study No. 2 is situated in an Intermediate 

Development area and is used for the manufacture of overalls. Neither 

this building nor the building in the first detailed case study would 

obtain any reduction of insurance premium for their standard of 

construction. In common with many industrial buildings, use is made 

of lightweight cladding and both buildings are classed as worse than 

Standard of Construction V. In Case Study No. 2, quotations were 

obtained from both tariff and independent companies; the independent 
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insurance company figures are slightly lower because according 

to the broker, the insurance company takes account of the good fire 

record of the firm. As shown in Tables 9 and 10, the cash flows 

resulting from the installation of a sprinkler system have been dis— 

counted at 5%. The installation pays for itself within two years 

when the tariff company figures are discounted and three years when 

the Independent company figures are used. It has been assumed that 

the Department of Trade and Industry would allow a 20% grant because 

the building is being "adopted". If, however, a grant were not 

payable then the financial return would be lower and the installation 

would not pay for itself until the fourth and sixth years according 

to whether the quotation was from the tariff or the independent company; 

this would also apply if the building were outside an assisted area. 

A decision to install an automatic fire defence system must be 

based upon the expected length of time during which the building will 

be used for a specific purpose. In the course of a conversation with 

one broker it was stated that a number of clients were unwilling to 

outlay capital, because they expected to move into larger premises 

within a few years. Very often their expectations of expansion were 

more ambitious than later proved possible. A period of 11 years has 

been used for discounting the cash flows resulting from the installation 

of a sprinkler system in Case Studies 1 and 2. Eleven years is closer 

to the expected life of the plant within the building* than a length 

*The United States Bureau of Internal Revenue recognises depreciation 

lives varying from 8 years in the aircraft and electronic industries 

up to 14 years for the manufacture of rubber, glass and textile products. 

Source - Depreciation : Guidelines and Rules, publication 456 - U.S. Bureai 

of Internal Revenue, July 1972. 
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of time which would approximate to the life of the building. The life 

of the building may be from 40 to 60 years. Installations which are 

regularly maintained will have a residual value, provided that when 

the building is sold account is taken of the installation. The calculation 

of residual value has, however, been disregarded because of uncertainty 

over the length of life of both building and installation, but it is 

a factor which if taken into account would increase the net present 

value of the installation. 

The buildings in Case Studies 1 and 2 could be used for a wide 

range of industrial purposes. Provided the water supply requirements 

are similar, the cost of installing a system of automatic fire defence 

and the subsequent running costs should be identical. The change of 

use and the value of contents and consequential cover being the only 

variable factors. The figures relating to Case Study No. 2 have been 

used as the basis for assessing the economic viability of installing 

a sprinkler system in the building, assuming it was used for the 

following purposes:- 

(i) Light Engineering. 

(ii) Light Engineering associated with plastics. 

(iii) Printing. 

(iv) Rubber stamp manufacturing. 

(v) Radio/TV assembly. 

(vi) Hosiery (knitwear) manufacturing. 

(vii) Boot and Shoe manufacturing. 

The tariff insurance rates per £100 of insured value and 

consequential loss for the various industries are shown in Fig. 33 

and the assumed value of contents, gross profit and wages are shown 

in Fig. 32. 
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ASSUMED VALUES RELATING 0 MANUFACTURING USES OF CASE STUDY NO. 2 

  

  

  

  

  

  

  

            

Manufacturing poe eed aeuaael Insured Insured 
U: Value of Value of Gross Profit Wa, 

a Building | Contents Be 

& & é £ 

Light Engineering 59400 54950 36000 60000 

Taght Bagineeming |" 59400 54950 36000 60000 
and Plastics 

Printing 59400 75000 36000 40000 

Hopbee Steep 59400 75000 36000 40000 
Manufacturing 

Radio/TV assembly 59400 75000 36000 40000 

Hosiery (Knitwear) | 50409 75000 36000 40000 
Manufacturing 

Bape end shor 59400 75000 36000 40000 
Manufacturing   
  

Fig. 32 Insured values for the various manufacturing uses of 

Case Study No 2. 

The insured figures for building value and gross profit in Case 

Study No. 2 have been used for all the manufacturing uses. Case 

Study No. 2 figures for contents and wages have also been used for 

Light Engineering and Light Engineering associated with Plastics. 

The other industrial uses are considered to be more capital intensive 

and to allow for this the wages have been reduced by £20000.00 and the 

contents increased by £20000.00. The calculation of the net present 

value for the various manufacturing uses is shown in Appendix D and 

summarised in Fig. 34. 
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NON-SPRINKLERED BUILDING 

  

SPRINKLERED BUILDING 
  

  

  

  

  

    
  

  

  

  

  

  

  
  

  

      
                                
          

3 CONSEQUENTIAL LOSS 
TYPE FIRE CONSEQUENTIAL LOSS FIRE EO 
OF ‘ 

i Fire : 
RISK Fire Scale of Fire Consequential | Fire Trade Beste on jue Trade |Sprinkler | GROSS ‘one Rea B | Ext: her |), P WAGES 

RATE |Extinguisher |Percentage | RATE |Extinguisher |Loss Rating Gross | WAGEg|| RATE |Extinguisher |p; ount ee BATE) Bea Discount |Discount |PROFIT 
Allowance | Adjustment Allowance Adjustment Ree Allowance J 

= = -} 150% 81% 
eae , -15p ~424% - -20% -15p 424% ‘a 

ENGINEERING | *)P 10% +50% . 15p -10% +10% 150% | 819% ¥ 

LIGHT 1 a 424 S -hra 150% 81% 
ENGINEERING |.275p -10% +50% -275p -10% 410% 150% | 81% -275p 423% - 20% +275p 3% + 4 

AND PLASTICS 
4 x 5 -3749 - -jrd 150% 81% 

PRINTING -275p -10% 425% | .275p 10% +75 150% | 81%. ill -275p 37M = 20% | +275p 373% 3 

RUBBER r - - -jra 150% 81% 
STAMP . 25p -10% +150% . 25p -10% as 150% | 81% +25p -50% - 20% +25p 50% 5 

MANUFACTURER 

RADIO/TV 7 S 120 424% as -20%6 -20p 421% i -tra 150% 81% 

ASSEMBLER iy 20p 10% +150% + 20p -10% 475% 150% | 81% p 4 

HOSIERY 4 S eS 22 -45 - -jra 150% 81% 
(KNITWEAR) |. 20p -10% +500% + 20p ~10% +175% 150% | 816 «20p -45% 20% Op 2 3 

MANUFACTURER 

BOOT AND 
z a 

SHOE +325p -10% +400% +325p ~10% +50% 150% | 81% ~325p 45% -335% 20% -325p 45% -33$rd -jrd 150% 81% 

MANUFACTURER 

Fig 33 Insurance rates for various industrial uses of the building in Case Study No 2 - 

Appendix C. 

Source - Interview with Tariff Company Representative 
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SUMMARY OF APPENDIX D 

  

  

  

  

  

  

  

    

Length of time Nevepnesent Average rate 

Manufacturing for cash flows Vaqehares NPV per £100.00 

Use to equal Tiwenes m2 of combined 

installation cost y insurance cover 

Light 
Chai genie Ee &-527 £-0.68 0.191p% 

Light 

Engineering end of the & 412 & 0.53 0.335p% 

and Plastics 6th year 

Printing end of the & 693 & 0.89 0.375p% 
4th year 

Radio/TV end of the 
aceenbly Badivear £1490 £1.92 0.417p% 

Rubber Stamp end of the 7 5 ie ala 

Manufacturing 2nd year pag een? 0.452p% 

Hosiery 

(Knitwear) en eine £6096 & 7.84 0.893p% 
S lst year 

Manufacturing ‘i 

Boot and Shoe end of the 

Manufacturing lst year zered) oe 1.114p%         
  

Fig. 34 Summary of Appendix D showing net present value per square 

metre and the average rate of combined insurance cover. 

When the net present value per square metre of floor area SS 
m 

is plotted against the average rate per £100.00 of combined 

insurance cover® for the building, contents and consequential loss, as 

  

*¥The average combined cost of insurance is calculated by 

dividing the premium income by the total of the sums insured and 

expressing the figure as a rate per £100 as follows: 

  

Premium 100 
S i Sum insured 
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shown in Fig. 35, all the manufacturing uses of the building, with 

the exception of light engineering, show a positive net present 

value per square metre when a 20% development grant is allowed. The 

break-even point (zero NPV) occurs when the combined insurance rate is 

approximately .26p%. If the building is outside an assisted area, 

the break-even point (zero NPY) would be approximately .30p% as shown 

in Fig. 36 and all the manufacturing uses considered except light 

engineering and light engineering associated with’ plastics would 

show a positive net present value per square metre of floor area. 

The insurance rates in Fig. 33 are al] based upon the building 

in Case Study No 2, which has a standard of construction worse than 

Standard V. Higher standards of construction in industrial buildings 

can generally only be achieved by increasing the cost of construction. 

This is not true with all forms of construction, particularly multi- 

storey buildings, where the construction necessary to comply with the 

requirements of the Building Regulations will enable reductions to 

be obtained from the basic insurance rate, with little or no extra 

constructional cost. 

8.6 
The effect of a tariff on an insurance rate, as seen in Chapter 2", 

is to penalise the bad features and to allow discounts for the good 

and this is particularly true in the Shop's Tariff which is now 

examined in more detail. Case Studies No 3 and 4 (Appendix C) are 

both retail premises covered by the Shop's Tariff. 

The Shop's Tariff is a private and confidential document and the 

following information relating to the tariff has been obtained as a 

result of interviews with representatives of tariff insurance companies. 

The risk involved in the insurance of retail premises varies according 

to the type of merchandise being sold and the number of assistants
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employed. The Shop's Tariff reflects these risks, firstly by grouping 

furniture, drapery and carpet shops together and charging a basic rate 

of 0.175p%, while rating all other shops at a basic rate of 0.10p%. 

Secondly by an addition to the basic rate of a percentage based upon 

the number of assistants employed as shown below:- 

ADJUSTMENT TO BASIC RATE FOR NUMBER OF EMPLOYEES 

  

  

      

Number of assistants Addition to the basic rate 

below 20 assistants no addition to the basic rate 
20 — 35 assistants 0.05p% added 
35 - 50 assistants 0.075p% added 
50 —- 75 assistants 0.1125p% added 
75 -- 100 assistants 0.1375p added 
100 - 150 assistants 0.175p% added 
150 - 200 assistants 0.20p% added 
over 200 assistants 0.225p% added 
  

Fig. 37 Adjustment to basic insurance rate for number of employees. 

Source - Interview with Tariff Company Representative. 

The difference in the basic rate for furniture, carpet and drapery 

shops compared with other shops is comparatively small. It is however 

the scale of percentage adjustments applied to unsprinklered buildings 

which increased the premium as shown below: 

SCALE OF PERCENTAGE ADJUSTMENT RELATED TO NUMBER OF EMPLOYEES 

  

  

  

  

- Scale of 
S tf ber a . Class of Shop Number of assistants Percentavelsajistment 

Drapery Shops up to 20 assistants + 30% 
20 - 50 assistants + 50% 
50 - 100 assistants + 100% 
over 100 assistants + 750% 

Furniture and regardless of the & 
carpet shops number of pasistants + 150% 

All other shops | regardless of the 
number of assistants ae           

Fig. 38 Adjustment of insurance premium resulting from number of 

employees. 

Source + Interview with Tariff Company Representative. 
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The effect on an insurance premium of the installation of a 

sprinkler system is to remove the scale of percentage adjustment. 

In addition the installation permits a discount off the basic rate 

of between 30% and 45% according to the classification of the water 

supply*, with a further discount of 20% for the satisfactory 

performance of sprinkler systems in the past. The overall effect on 

the premiums of sprinklered and non sprinklered buildings is shown 

in Pig. 39. 

*A grade III water supply (29th Rules of the FOC pare | 

2210.3) would obtain a 30% reduction whereas a superior water supply 

(29th Rules of the FOC para 2220)8-8 would allow a 45% discount. 
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The difference between the insurance premiums of non-sprinklered 

and sprinklered buildings is appreciable and as shown in Fig. 39 gives 

premium reductions varying from 51% for a shop with 20 to 35 assistants to 

as high as 94% for a drapery shop with 100 to 150 assistants. These 

premium savings do not take account of additional discounts for ordinary 

fire extinguishers, long-term agreements or standards of construction; 

all of which are deducted from the basic rates of both non-sprinklered 

and sprinklered buildings. The additional discounts, although reducing 

the premiums payable, have the effect of reducing the difference in 

premium between non-sprinklered and sprinklered buildings. In the case 

of non-sprinklered buildings, they reduce the rate to which the scale 

of percentage adjustment is added, and for sprinklered buildings reduce 

the basic rate before the discounts are taken off. 

The discounts for compliance with the Rules of the Fire Offices' 

Committee for Standard III, IV and V Construction” in the Shop's 

Tariff are as follows:- 

DISCOUNTS FOR COMPLIANCE WITH FOC STANDARDS OF CONSTRUCTION 

  

  

Standard of Construction Building Contents 

IIL 25% 123% 

Iv 20% 10 % 

v 10% 5%           

Fig. 40 Discounts for compliance with FOC Standards of Construction 

Note - In the case of drapery shops, the rate after construction 

allowances must not fall below .175p% 

Source — Interview with Tariff Company Representative 

In addition to the above discounts, compliance with the Rules of 

the Fire Offices' Committee for Standards of Construction also affects 

the scale of percentage adjustments resulting in considerable reductions 

as shown in Fig 41. 
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STANDARDS OF CONSTRUCTION AND THEIR EFFECT ON THE 

SCALE OF PERCENTAGE ADJUSTMENT 

  

  

  

  

  

Class of Standard of | Seale of Percentage Adjustment 
shop Construction| (S of PA) 

Drapery TIL up to 20 assistants + 15% 

20 - 50 assistants + 25% 

50 - 100 assistants + 50% 

over 100 assistants +100% 

Iv up to 20 assistants + 20% 

20 - 50 assistants + 25% 

50 - 100 assistants + 50% 

over 100 assistants +150% 

v no alteration of - 
rate 

Furniture and ee regardless of the + 50% 
Carpet Shops number of 

assistants 
  

IV regardless of the + 75% 
number of 

assistants 
  

    
Vi no alteration of - 

rate 

Other Shops IIL building - no 
percentage 
adjustment 
contents — no 
alteration of 
rate 
  

Iv no alteration of - 
rate         
  

Fig. 41 Alterations to the Scale of Percentage Adjustments 

for compliance with FOC Standards of Construction. 

Source — Interview with Tariff Company Representative. 

Additional discounts would also be given for buildings complying with 

16]



Standard I or II Construction, but generally these can be ignored 

because of the heavy forms of construction necessary to comply with 

the standards. For shops with single sales floors, it should be 

possible to achieve Standard III Construction with little or no 

additional cost. Where escalators, staircases or lifts are necessary 

to carry the flow of traffic between sales floors, the floor openings 

must be entirely enclosed by walls of half brick thickness, 100mm 

concrete or 75mm reinforced concrete. In maattion, all openings 

_ through the walls must be protected by fireproof doors as detailed 

in section 3 of Standard III Gonetsuctiene =. To achieve Standard 

IV Construction, it is also necessary for openings in floors to be 

surrounded by incombustible walls but these need only be 50mm thick. 

All openings in the incombustible walls being protected by poor 

The premiums per £10000.00 of value insured shown in Fig. 42 wiil 

be subject to considerable adjustment if it is assumed that Standard IV 

Construction can be achieved and that a 10% discount for ordinary fire 

extinguishing appliances and 5% discount for a long term agreement 

will be obtained. The effect of these discounts upon the premiums in 

Fig. 39 are shown in Fig. 42. The effect of discounts, particularly 

the reduction in the Scale of Percentage Adjustment for compliance 

with Standard IV Construction, is considerable. The greatest 

reduction occuring in the premiums of drapery, furniture and carpet 

shops; in particular those where more than 100 assistants are 

employed. 

The majority of departmental stores because they retail a high 

proportion of clothing as well as carpets and furniture are rated as 

*The 10% discount in this tariff only applies to the sprinklered 

building.
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drapery shops. In some instances, the decision taken by the 

Insurance Company whether a particular risk should be included in the 

furniture, carpets and drapery category or as ‘other shops, will depend 

upon the number and size of the retail outlets involved and the 

past fire history of the company. 

The building in Case Study No. 3 is one of the smallest that 

the retail company would normally operate, having a total floor area 

of ean) comprising ground floor sales area and first floor stock 

and staffrooms. The building is smaller than the size of building 

affected by Building Regulation E5* concerned with the compartmentation 

of shop premises. The building in Case Study No. 3 relates to a store 

within a chain of over 1200 retail premises. The retail company's 

insurance rate per £100.00 of building contents is 0.2125p% + 15% 

less ira* 5%. The basic insurance rate indicates that the merchandise, 

although it includes a proportion of drapery as well as carpets and 

furniture in the larger stores, is largely of a general household 

nature and is rated by their insurers as "other shops". The insurance 

rating is standard for the whole chain of stores, no adjustment is 

made for the number of assistants employed or the size of building. 

*The Building Regulations 9720-2" under Regulation E5, Part I 

Table A - purpose group V dealing with shop premises states that the 

maxiumum size of compartinent shall not exceed 2000m* or 7000m?. The 

exception being a building which is fitted throughout with an automatic 

sprinkler system complying with the relevant recommendations of 

CP402201 : 1952, in which case the maximum limits of compartment size 

can be doubled. 

Fone 5% discount for a long term agreement (LTA) is common 

insurance practice. 
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The installation of a sprinkler system in the case study building 

results in cash flows which produce a negative net present value, even 

when the installation is assumed to have a life of 40 years. There 

are a number of reasons why the installation does not result in cash 

flows that produce a positive net present value. Firstly, the company 

does not insure for consequential loss; being prepared to carry the 

consequences of a fire without insurance. Secondly, due to the 

size of the company, the insurance rate is Rayer rece and although 

the company sells a considerable volume of drapery, they are classed 

as "other shops". In addition, the rate is based on a store employing 

50 - 75 persons; whereas between 75 — 100 persons would be employed. 

Finally, although in a Development Area, retail premises are classed 

as a service industry and are not therefore eligible for Regional 

Aid. However, 100% of the capital cost of the installation can be 

offset against taxation. 

When assumed figures for gross profit per annum amounting to 

£150000.00 and wages of £110000.00 are insured for consequential loss, 

the installation pays for itself in thirteen years. If the building 

were insured under the drapery shops tariff with the same consequential 

loss figures, the "break even point" would occur at the end of the 

seventh year. <A summary of Case Study No 3 for the different 

assumptions is shown in Fig 43. 

In recent years, there have been a number of developments in 

retailing which have had their effect on the economics of fire 

protection. Firstly, there has been an increase in cash and carry 

warehouses, where large discounts are offered to the public and display 

and presentation are at a minimum. Secondly, the move towards central 

area shopping precincts involving the construction of large and complex 

buildings and thirdly the out of town shopping complex — the ultimate 
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SUMMARY OF CASE STUDY NO 3 

  

  

  

  

  

    

Amounts insured 
Length of Time 

Classification servile ar Osatenta Consequential Loss for installati on 

of Insurance 
to result in a 

Gross Profit} Wages zero NPV 

& & & & 

"Other Shops" 228690 92000 - - - 

"Other Shops" 228690 92000 150 000 110000} end of thirteenth 
year 

"Drapery" 228690 92000 150.900 110000| end of the 
seventh year           

  

Fig. 43 Case Study No. 3 - Length of time for cash flows resulting from 

the installation of a sprinkler system to produce a zero NPV. 

being the "hypermarket". 

Case Study No. 4 is a proposed building for a retailing 

organisation who intend to sell furniture directly to the public 

from their new premises, which will also be their distribution centre. 

The building is out of the main shopping area and is of steel portal 

framed shed construction. The insurance company were undecided 

whether the building should be rated as retail premises or as a 

warehouse. Their preference is for a warehouse, although it is the 

intention to set out the furniture to form a series of room settings. 

This arrangement of the furniture results in a cost of contents which 

is low compared with the overall building cost. If the insurance 

company rate the building as retail premises, then the unsprinklered 

vate would be 0.4375p% (0.175p% + 150%). When classed as a warchouse 

the rate increases to £1.125p% (0.25p% - 10% + 400%). The sprinkler 

installation resulted in premium savings which produced cash flows 

leading to a zero NPV at the end of the seventeenth year, when the 

  

pbuilding is rated as retail premises. When rated as a warehouse a 
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zero NPV occurs at the end of the second year as shown in Fig. 44. 

A number of central area developments have been completed in 

recent years, many of which have no system of automatic fire defence. 

The Fire and Local Authorities, however, are becoming increasingly 

concerned at the risks involved as a result of fires in shopping 

8.14 precincts in Wolverhampton ° as well as in the United States 

The installation of a system of automatic fire defence can be 

complex, in a building which is divided into a number of separate 

units, and must be considered at a very early hee in the design. 

Apart from allowing larger compartment size, the installation of a 

sprinkler system permits greater freedom in design as outlined in 

. 5 : 8.15 
"Fire precautions in wn centre redevelopment". 

The alternative to a sprinkler system in retail premises would 

be the installation of detector system. A quotation was obtained for 

the installation of a combined smoke/heat detector system in the 

building that forms Case Study No. 3. The high annual cost of the 

direct link resulted in cash flows that were too small to produce a 

positive NPV as shown in Fig. 45; where the section of the Case 

Study dealing with the installation of an automatic detector system 

is summarised. 

In Case Study No. 3, the annual rental of the direct link amounts 

to £160.00 per annum even though the building is less than a mile 

from the fire station. Unfortunately this fire station does not have 

a manned control for 24 hours a day and the signal is routed to the 

County Fire Headquarters, which is 25 miles away, using the VFA system. 

If the fire station were manned, then the rental would be £32.00 per 

annum but the return on the initial investment would still not be 

comparable to that of a sprinkler installation. 
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The satisfactory performance of sprinkler systems in retail 

premises is supported by statistics from numerous sources. The 

records of one leading manufacturer published in ey 2° show that 

over 70% of fires in departmental stores were controlled by the 

operation of only 1 sprinkler head. The Australian Fire Protection 

Association has published a unique record of all fires that have 

occurred in eee buildings in Australia and New Zealand 

between 1886-1968. ae 46 shows details of the 888 recorded fires 

in Australian and New Zealand retail premises and warehouses, of 

which 886 were satisfactorily extinguished by a sprinkler installation. 

The association's records also show the causes of the 374 fires, 

which occurred in departmental stores during the same period. The 

causes of fire together with the performance of the sprinkler 

installations are listed in Fig. 47. 

The insurance premiums of buildings covered by the United Kingdom 

Shop's tariff will be considerably reduced, both in basic rate and 

scale of percentage adjustment as shown in Figs. 40 and 41, if the 

buildings are constructed in accordance with Standards of Construction 

III and IV. In addition, Standards of Construction III and IV can 

often be achieved, particularly in multi-storey buildings, with 

comparatively small increases in constructional costs. 

An increase in the standard of construction of industrial 

buildings will lead to a reduction in the basic rate of insurance, 

but will not affect the scale of percentage adjustment. Single storey 

industrial buildings which comply with Standards of Construction 

III and IV or are designed to resist fae will, in general, be 

more expensive than industrial buildings where the standard of 

construction is worse than Standard V. 
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The financial return from increased constructional standards, 

in industrial and retail premises, is an area requiring investigation 

and does not form part of this study. 

Merrett Cyriax Aeapciatesul 4; as a result of a survey of 

fires costing more than £40000.00 occurring between 1966 and 1969, 

concluded that:- 

"a high proportion of the sampled large fires occurred 

ai 4 nt . : oe ee 
in “unusual circumstances" falling outside normal procedures 7 

One of the unusual circumstances mentioned was the temporary non~ 

functioning of sprinklers, which were inoperative because of maintenance. 

Merrett Cyriax argued that because of the close relationship between 

fire incidence and "unusual circumstances", any effective fire protection 

must rely on: 

"fire resistance qualities which are in some degree fool- 

proof. This appears a fundamental advantage of structural 

fire protection as opposed to sprinklers (requiring a 

constant water supply), and detectors (requiring unfailing 

bower). --. 

The sample of 56 “large fires" upon which Merrett Cyriax based 

their findings included 3 buildings where sprinklers had been 

installed in areas where a fire occurred. In two of the buildings, 

the sprinklers successfully controlled the fire; whereas in the 

third building the water supply had been turned off for maintenance 

and inspection of the sprinkler installation. The estimated cost of 

the fire was £2.9 million. eo 

Considering the comparatively small number of sprinklered 

buildings in the survey, the conclusions drawn by Merrett Cyriax 
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do appear to be biased, particularly the reference to: 

"The limitations on sprinklers should be noted however, 

in that these were found to be no complete substitute 

for effective structural pootec ont ae | 

5 
In 972,77") 60% of "large fires" were discovered outside normal 

working hours and analysis of 23 of the largest fires, shows that 

all the buildings were unsprinklered. The basic object of a 

sprinkler installation is to prevent a fire from developing, particularly 

when the building is unoccupied. It is unlikely that conclusions 

as to the effectiveness of sprinkler installations can be drawn 

from a survey of fires costing more then £40 000.00 where 94.5% of 

the buildings are unsprinklered. 

Capital expenditure on automatic fire defence, in particular 

sprinkler installations, should ensure that fire is prevented from 

developing; whereas capital expenditure on structural protection may 

confine a fire or prevent a building from collapsing due to the 

effect of fire, it does nothing to help put the fire out and the 

subsequent damage may be costly to reinstate. A case study, concerned 

with the reinstatement of a multi-storey concrete framed building 

after fire damage, is contained in "Fire and Pariguagen ic It is 

noted that after structural reinstatement had been undertaken a sprinkler 

installation was installed in the building. 

Although the role of structural fire protection and compartmentation 

cannot be denied. The financial returns from an investment in a 

sprinkler installation are such that they must be given careful 

consideration at the design stage by the Quantity Surveyor and others 

concerned with the economic appraisal of buildings. 
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Chapter 9 

Conclusions 

Selection of a System of Automatic Fire Defence - Financial 

Benefits resulting from the Installation of a Sprinkler System - 

Additional Benefits. 

  

Current taxation allowances, the level of government grants 

and increases in insurance premiums for unprotected buildings, 

can all combine to make the installation of a system of automatic 

fire defence an economic proposition in addition to protecting 

a continually increasing number of industrial and commercial buildings. 

To obtain a discount from a tariff company insurance premium, 

as a result of installing a system of automatic fire defence, the 

system must be FOC approved. Because of this requirement the choice 

of system, with few isolated exceptions", will be limited to the 

installation of automatic detectors or sprinklers. 

The installation of FOC approved automatic detectors does 

not however reduce the insurance premium to the same extent as the 

installation of sprinklers. In Case Studies 2 and 3 Appendix C, 

the low rate of discount obtained from the installation of a 

detector system, together with the high annual rental cost of 

alarm communication, resulted in cash flows which were much smaller 

than those obtained from the installation of sprinklers. The 

installation of automatic detectors is not therefore considered 

economic in buildings where a high insurance discount can be 

obtained from installing a sprinkler system; this applies particularly 

to industrial buildings. 

The Holroyd report?*?, however, recommended the use of detector 
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systems where life could be endangered as a result of fires in 

buildings such as hotels, hostels, hospitals and homes for the 

elderly. The result of a eeudy in Canada indicated that 59% 

of persons asleep at the time of fire could have been saved by an 

adequate smoke detection system. Sprinkler installations also 

safeguard life, however, the insurance premiums for hotels, hostels 

etc., are low and consequently the sprinkler discounts are also low, 

due to the operation of the Minimum Rates Taritt’’*, In buildings 

such as libraries and museums, where articles of value are housed 

which would suffer as much damage from water as from fire, automatic 

detector systems have a distinct advantage over sprinkler installations 

The high premium discounts allowed by the Tariff Companies 

for the installation of sprinkler systems, in the four case studies 

in Appendix C, resulted in cash flows which produced a positive 

NPV in each Case Study*. The reduction in premium was between 

67% and 89% of the direct fire loss and between 61.5% and 79% of 

the consequential loss. Although these percentage reductions 

apply to tariff company premiums, similar reductions would also 

apply to the independent company premiums, as the independent 

companies largely follow the tariff rating structure. 

At the present time, the future of the tariff structure is 

in doubt, although to-date no action has been taken on the report 

of the Monopolies Commission. Both major political parties have, 

during 1973, expressed dissatisfaction with the present system, 

one calling for nationalisation and the other for greater 

competition. It is perhaps ironical that at a time when the FOC 

*In Case Study No. 3 a positive NPV resulted when consequential 

loss insurance was taken into account. 
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is collaborating with industry, in the production of more equitable 

tariffs, it should be under censure. The FOC has recently introduced 

a tariff for the Plastic's Industry. The object of the tariff is a more 

equitable distribution of premium income, throughout the Plastic's 

Industry, which reflects the level of risk. Unless the work of the FOC 

is undertaken by a "central rate fixing organisation", it is difficult to 

foresee a continuation of the present rating structure. 

The discounted cash flow technique of financial appraisal used in 

this study enables deferred taxation payments and where applicable 

government regional aid to be taken into account. The method is 

based on a theoretical cost of capital which is both net of taxation and 

of inflation. A figure of 5% in real terms has been used to discount the 

cash flows. A rate of 5% in real terms is equal to 26%* in money terms, 

if it is assumed that the level in inflation is 8% per annum and that 

the rate of Corporation Tax is 50%. When the cash flows resulting from 

the installation of sprinkler systems in the four case studies in 

Appendix © are discounted at 5% per annum all have positive net present 

values. ‘The return from the initial capital outlay is, therefore, in 

excess of 26% in money terms. 

The two industrial buildings which form Case Studies 1 and 2 have 

considerably less floor area than buildings where sprinkler systems have 

normally been installed. The floor areas of Case Studies No. 1 and No. 2 

are 410m" and 778m" respectively, whereas Rectaud cane estimates 

the average floor area of new sprinklered buildings completed during 

1970 as aa5en The figures from Case Study No. 2, when used as a 

model to estimate the NPV per square metre of floor area for the 

installation of a sprinkler system in buildings of various industrial uses, 

(see Appendix D) 

  

¥26% in money terms less 50% Corporation Tax = 13% in money terms 

15% in money terms less 8% inflation = 5% in real terms 
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resulted in cash flows that produced positive NPV's as follows:- 

(i) within a grant aided area - seven out of eight industrial 

uses, 

(ii) outside a grant aided area — six out of eight industrial 

uses. 

The NPV per square metre when plotted against the average 

combined cost of insurance, resulted in a zero NPV per square 

metre for industrial uses as shown below:- 

AVERAGE COMBINED COST OF INSURANCE 

  

Area Average combined cost of insurance 
  

(i) Within a grant 
0.26p% 

aided area 
  

  (ii) Outside a grant 

0.30p% 
aided area   
  

Fig. 48 Average combined cost of insurance where the NPV per 

e 
m is equal to zero. 

The insured value of contents and wages which relate to the 

various industrial uses of the building that forms Appendix D 

have been assumed and will be subject to variation to suit the 

particular requirements of individual companies. Provided, however, 

that the actual figures for contents and wages are not appreciably 

less than the assumed figures, it would appear that single storey 

industrial buildings, outside grant aided areas, with floor areas 

: oar 
in excess of 778m will show a positive NPV per square metre*, as 

*It is assumed that a Grade III water supply will be both 

satisfactory and available. 
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a result of the installation of a sprinkler system, if the average 

combined cost of insurance is more than 0.30p%. In a grant aided 

area an average combined cost of insurance in excess of 0.26p% 

should result in a positive NPV*, 

The installation of sprinklers in buildings with floor areas 

less than 778m- and industrial uses resulting in high average 

combined insurance costs will also result in a positive NPV. 

Further studies will, however, be necessary to ascertain the 

size of building and the rate of average combined cost of insurance 

that results in a positive NPV for industrial uses in buildings 

of less than 778m" in floor area. 

The negative NPV's resulting from the cash flows for 

industrial uses, where the average combined cost of insurance 

is less than 0.30p% or 0.26p% depending on whether regional grant 

aid is available or not, are comparatively small and may not be 

considered a high cost for the protective benefit which accrue 

from the installation of a sprinkler system. 

In retail premises the number of employees and the standard 

of construction has a direct effect on the insurance premiums of 

buildings which are covered by the shops tariff. It is however 

the larger shop units, in particular those classed as drapery 

shops and employing more than a staff of 100, which will show 

the highest NPV following the installation of a sprinkler system. 

Case Study No. 3 relates to a retail store within a "large group"; 

for this reason the Company is able to obtain advantageous insurance 

rates. These rates would not have been available to a smaller 

  

*It is assumed that a Grade III water supply will be both 

satisfactory and available. 
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organisation. In addition, the Company does not insure for 

consequential loss cover, which is something that a smaller 

company could not afford to forego. Although further study will 

be necessary to assess the size and use of retail premises that 

will result in a zero NPV, there are financial advantages resulting 

from the installation of sprinkler systems in the building that 

form Case Study No. 3 and 4. Case Study No. 3, with a ground 

floor area of 972m" is very much less in compartment size than 

retail buildings required to have sprinkler installations to comply 

with the requirements of the Building Regulations. Case Study 

No. 4 reflects the increase in premium when the insurance company 

regard retail premises as warehousing because an alternate method 

of retail trade is undertaken. 

The benefits resulting from the installation of systems of 

automatic fire defence are considerable and prevent many of the 

problems that face a company affected by a "large fire". The 

problems apart from the direct damage to the building, equipment 

and work in progress may include loss of stocks and records. These 

losses may not be fully covered due to the operation of Heveragetee”” 

In addition to the direct losses, the company will suffer from the 

consequences of fire which may include the cost of re-organisation 

until new or reinstated buildings are ready for use, loss of orders 

and loss of key personnel. Although the company may have a 

eonsequential loss policy, this policy will also be subject to 

9.7 
"average" and as shown in Chapter 2 » may fail to cover the total 

of the consequential losses. 

As industry becomes increasingly capital intensive, the value 

at risk in industrial buildings will continue to increase. Strother 

Gnith > powea) onvetuaes 
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"twenty years ago, when fire broke out the workpeople 

could walk out and leave behind them comparatively 

inexpensive plant and equipment. They had then, and still 

have, reasonably safe escape routes provided for them by 

law. Today, when fire breaks out the worker leaves a 

vast financial investment to burn". 

The method of appraisal on which this study is based can 

be used to evaluate the financial returns Eesulting from the 

installation of systems of automatic fire defence and can also be 

used to compare the NPV of alternate systems. The Quantity Surveyor 

and others concerned with the financial appraisal of building 

development, when considering the allocation of cost to the various 

elements of industrial and the larger retail buildings, should 

consider not only the investment return resulting from the 

installation of a system of automatic fire defence but also the 

benefits of protection. 

A system of automatic fire defence will not prevent a fire 

from occurring, although its installation should prevent the 

outbreak from developing into a "large fire". Even where a 

negative NPV occurs, the cost of installation may be considered 

small in return for the benefits of protection obtained and the 

knowledge that, with regular maintenance of the sprinkler system, 

the property and its contents are safeguarded against the effects 

of a "large fire" throughout 24 hours a day, seven days a week. 
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APPENDIX A 

The financial return resulting from the installation of a 

sprinkler system in an industrial building in the United States of 

America. 

  

The following example of accounting procedure published in the 

Fire Protection Handbook was prepared as a method guide by Clyde M, Wood 

for the "Automatic" Sprinkler Corporation of America and although 

assumed values haye been used it is important for two reasons. 

Firstly because the pay-back method is used to find the break even 

point and profit earned in twenty years, taking running costs and 

loss of interest on capital into account, and secondly because it 

relates to North American practice. Trade literature published by 

the "Automatic" Sprinkler Corporation of America indicates that 

considerably reduced insurance premiums will result from the 

installation of a sprinkler system with payback times varying from 

one to three years. However, the premium income indicates that the 

sums insured are very large whereas the following delails relate to 

a very much smaller building insured for $175000*, ‘The break even 

point for this particular installation is 11.58 years with an 

eventual profit of ho6615 after twenty years as shown in Figs. 

49 and 50. 

If use is made of discounted cash flow techniques instead of 

the pay back method the break even point will also occur in the 11th 

year. Both approaches have been made on the assumption that tax is 

paid on a saving or profit at the same time that it is earned. This 

  

916 assuming an exchange rate of 42.4 to £1 with 

  

*Equal to £7 

an eventual profit after 20 years of £11089.



APPENDIX A 

SPRINKLER SYSTEM INVESTMENT ANALYSIS PREPARED BY CLYDE M. WOOD 

  

FIRE INSURANCE ANALYSIS 
  

RATES PREMIUMS 
  

  

                

  

  

  

  

  

    

Trem Insure [PENT ae 
Unsprinklered |Sprinklered |Unsprinklered |Sprinklered 

ae #291000 72 ae 2095 349 1746 Interruption 

Building 175000 +90 Aue 1575 263 1312 

Contents 275900 1.15 +18 3173 497 2676 

TOTALS 741900 6843 1109 5734 

A - GROSS ANNUAL PREMIUM SAVING $5734 

FIXED ANNUAL CHARGES 

State, County Taxes ~ 3.74% on 50% of $23777 § 445 

Fire insurance on sprinkler system (excluding underground pipe) $17000 @ .15 - 26 

Sprinkler leakage insurance $37600 @ .375 - 141 

City Water Service Charge - 100 

Maintenance - 100 

Sprinkler inspection service by Installing Co. - 150 

B - Charges except Income Tax - $962 ioe 

3% depreciation on $23777 = 716 

C - Total Expense Deductible from A - 1678 

D - Net Taxable Income (A - C) - 4056 

E — Federal (52%) State (1%) = 53% of D - 2150 

F — TOTAL FIXED ANNUAL CHARGES (B + E) = $3112 

G — NET ANNUAL PREMIUM SAVING (A - F) after taxes 

EFFECTED BY SPRINKLER SYSTEM 2622 

H - TOTAL SPRINKLER SYSTEM COST #23777 
  

Fig 49 Sprinkler system investment analysis prepared by Clyde M. Wood 

Basic data - see Fig 48 for calculations. 
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APPENDIX A 

SPRINKLER INVESTMENT CALCULATION OVER 

20 YEARS RY CLYDE M. WOOD 

  

  

  

  

H - Total cost $03777 Investment end 

G —- Net annual liens eet t 1555 

saving 2622 G - Net annual saving 2622 

Investment begin: PROFIT begin: 
ist year 21155 12th year + 1067 

5% interest 1058 5% interest 53 

divestnent ena G - Net annual saving e622 

deuce 22213 "| PROFIT begin: 
G@ - Net annual 13th year 3742 

saving 2622 
  and so on ~ 

Investment begin: 

2nd year 19591 PROFIT begin: 

5% interest 980 Bont eee eae 
5% interest 1143   

Investment end 
= é i Be 2nd year 20571 G Net annual saving 262 

  

PROFIT begin: 
20th year 26615 | and so on — next column     

  

Fig. 50 Sprinkler investment calculation over 20 years prepared 

by Clyde M. Wood. 

is certainly not true in the United Kingdom where tax payments may 

be deferred from eightecn months to two years, depending upon the 

time of a Company's year end. In the following exercise it has 

been assumed that a suiiuble deferred tax interval in the United States, 

for both Federal and State taxes, would be twelve months. When 

deferred tax payments are taken into account and the previous 

figures are discounted at 5% then break even point occurs in the 

ninth year and the profit after twenty years will amount to #12149 

in present day terms as shown in Fig. 51.
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APPENDIX A 

At first sight it might appear that the payback method of calculation 

will give a greater return but in order to make a true comparison 

the returns must be expressed in the same terms. The discounted 

eash flow technique enables future sums to be expressed as present 

values. In order to convert the sum of $26615 which will be obtained 

in 20 years to its present worth, it must be discounted by 0.395734 

which means that it is worth 10532 today, as compared with the 

figure of i2149 obtained by taking deferred tax payments into account 

and using the discounted cash flow technique. 

190



APPENDIX B 

Regional Aid within the European Economic Community. 

Under Article 154 of the Treaty of Accession, the principles 

which govern regional assistance in the European Economic Community 

have also applied to Britain since the lst July, 1973. However, at 

the end of June 1973, it was announced by the United Kingdom 

Government that as a result of negotiations with EEC members in 

Brussels, the regional development incentives applicable at present 

would in the immediate future remain unaltered. 

Regional policy within the EEC at present lacks coherence*, with 

aid being administered through four seperate institutions** and in 

general going to those areas which are extremely backward such as 

Southern Italy. At present the community is divided into central 

and peripheral areas and there is no limit to the regional aid from 

national government to the peripheral areas of the Community such as 

South-west France, West Berlin and parts of Southern Italy. The rest 

of the Community constitutes the "central" areas where regional aid 

may also be available but it is limited to 20% of the after-tax cost 

of incentive over and above the aid which is available to the country 

as a whole. 

*"Peripheral Prospects - Developments in British Regional Policy". 

Barclays Review (August, 1972) pp. 53-56. 

**The European Coal and Steel Community, Guidance Section of the 

European Agricultural Fund, the European Social Fund and the 

European Investment Bank. 
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APPENDIX B 

It was proposed to review the 20% ceiling at the end of 1973. 

Unfortunately, the size of the Regional Fund has become the subject 

of bitter argument between members of the EEC and neither the "ceiling" 

or the size of the fund had been decided at the end of January, 1974. 

Regional aid in the United Kingdom will be affected by the "ceiling" 

and by the eventual size of the fund. In addition, the designation of 

central and peripheral areas is likely to be crucia] in determining 

future incentives for regional development. It is likely, therefore, 

that the present (January, 1974) level of regional aid in the 

United Kingdom will be subject to changes in the future. 
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APPENDIX C 

CASE STUDY NO 1 

1.0 The Company 

1.1 

2.0 The Buil 

Aad) 

The company has existing premises in the centre of 

a city in the North West and manufactures rubber stamps. 

The building, which forms this case study, is in course 

of construction (1973) and is situated on the outskirts 

of the city within a development area. The building will 

replace the existing city centre works and provide employment 

for approximately 60 people. 

The contents, which are largely metal dies are insured 

for £150000. This was the figure that had been agreed with 

the insurance brokers. Although the insurance value is far 

higher than the sale value of the dies, in the event of fire 

it is unlikely that the dies could be replaced in a reasonable 

time without paying considerably more than their market 

value. 

The fire record of the company is good and the company's 

business is classed by the insurance companies as a non 

tariff rubber risk. The existing premises are co-insured 

by two tariff companies. 

ing 

Details 

e see 2 Single storey building - 1160m 

Two storey building - 250m" 
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APPENDIX C CASE STUDY NO 1 

2.2 Description 

Basic 

3.1 

The single storey building is of steel portal construction 

with asbestos sheeted roof. The external walls are of 

brickwork to a height of 1.4 metres, with glazing and 

decorative sheet cladding above. Overall height to eaves 

3 metres. 

The two storey office block across the front of the 

single storey building is of load bearing brick construction 

with precast concrete floor and roof supported by cased 

steelwork. 

insurance rate 

The rate for the building and contents is 0.25p%. 

Adjustment of the basic rate 

4.1 

4.3 

The percentage adjustment on the basic rate is +150%. 

The adjustment was reduced from +200% on the 1st January, 

1973. 

There is a reduction of 10% for ordinary fire extinguishing 

appliances. 

The consequential loss basic rate is reduced by 10% for the 

provision of ordinary fire extinguishing appliances. 

4.3.1 Wages are insured for 100% of cost for the first 

6 weeks and 25% for the remainder of the first year. 

Rate - 50% of the basic rate. 

  

4.3.2 ss profit is insured at a rate of 125% of the basic 

rate. 
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APPENDIX _C 

5.0 Adjustment o 

installation 

  

5.1 The tar 

buildin, 

5.1.1 

CASE STUDY NO 1 

f_ the basic rate for sprinkler 

  

iff company quotation for a sprinklered 

ig included the following reductions:- 

50% off the basic rate, made up of 40% 

for an installation with a grade IIT 

water supply and 10% for ordinary hand 

appliances. 

5% reduction for a direct link to a 

centrally manned control. 

20% off the basic rate, which is the 

Scale of Percentage Adjustment allowance. 

Consequential loss basic rate is reduced 

by 50%, made up of 40%+10% as 5.1.1 with 

a further Scale of Percentage Adjustment 

allowance of drd. 

6.0 Sums insured 

6.1 Buildin 

6.2 Content, 

g - replacement value - 

fees say 10% mes 

s S 

106 

& 

108000 .00 

10800.00 

150000 .00 

£268800 .00 

  

 



APPENDIX C CASE STUDY NO 1 

6.3 Consequential loss ~ agreed with the broker 

that cover would be on a dual basis as follows:- 

  

& 

6.3.1 Gross profit per annum - 100000.00 

6.3.2 Wages - 100% for 6 weeks and then 

25% for 12 months j - 60900 .00 

7.0 Cost of insurance per annum -- Unsprinklered Building 
& 

7.1 Building and contents 

0. 25p%-10%+150%=0 . 5625 p%x€268800.00 - 1512.00 

7.2 Consequential loss - because of anticipated 

length of recovery time,the cover is for 24 

months. 

7.2.1 Gross profit (24 months) 

125% of 0.25p%~107%-0.28125p%x£200000 - 562.50 

7.2.2. Wages (24 months) 

50% of 0.25p%-10%=0.1125p%x£120000 - 135.00 

2209.50 

8.0 Cost of sprinkler installation 

& 

8.1 Capital cost - budget price from Mather and 

Platt. The figure includes 125mm control 

valves and equipment to allow for future 

extention and is based on 180 sprinkler heads. — 5000.00 

carried forward £5000.00



APPENDIX C 

oro) 

8.5 

CASE STUDY NO 1 

brought forward £5000.00 

Connection to water company main - provisional 

figure from water company for connection to 

125mm water main between £250-£450. The higher 

figure has been used. - 450.00 

Direct link to centrally manned control — 

Estimate from EPS for a direct link together 

with monitoring of sprinkler valves. - 700.00 

Loss of floor area due to sprinkler control 

valves, storage of water, pumps etc. - not applicable 

Loss of interest resulting from progress 

payments until the installation is commissioned. 

(i) capital cost £6150.00, 

(ii) estimated duration of installation - 

4 months, 

(iii) interest rate say .833% per month. 

Financing pat n 

  
  

  

  

            

1st month 
2nd month 

3rd month aon genth 

= 

£1000 
£2000 Pit lel ial   

£2000   
£1150 

  

carried forward £6150.00 

1Oo



APPENDIX C CASE STUDY NO 1 

brought forward £6150.00 

£1000.00 outstanding for 3 months 

= 1000x,833x3 - 24.99 
100 

£2000.00 outstanding for 2 months 

= 2000x.833x2 - 33.32 
100 

€2000.00 outstanding for 1 month 

= 2000x.833 - 16.66 

100 

8.6 Architects, surveyors and consultants fees 

for additional work - advice, design and 

valuation. 

10% of £6150.00 - 615.00 

8.7 Loss of production - not applicable in a new 

building. = 

8.8 Cost of executive time in making decision 

as to whether an installation should be 

installed or not. not calculated 
  

£6839 .97 

9.0 Annual costs resulting from the installation of a 

sprinkler system 

& 

9.1 Rates (Commercial rate 1973 - 39p in the £1) 

The increase in ratable value would be based 

upon the cost of the installation as follows: 

5% of the capital cost x rate payable. 

=O 6150) X39 - 119.93 
10 100 

carried forward £119.93 
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APPENDIX C 

9.2 

99. 

9.5 

CASE STUDY NO 1 

brought forward £119.93 

Water rate (Water rate 1973 - 2.5p in the £1) 

Rate is based on increase in net annual value 

of £307.5. 

= 2.5 x £307.5 = 7.69 
100 

Cost of water supply. 

& 

9.3.1 annual connection charge - 3.47 

9.3.2 annual charge for number of 

sprinkler heads 2 x 87p - 1.74 5.21. 

Direct link and monitoring of valves. 

Annual charge including cost of shared 

GPO line. - 235.00 

Sprinkler leakage. 

9.5.1 Building 14%+150% = 24a%x£118800 = 12.38 

Additional for office 

= 2}d%x£20000 - 2.08 

9.5.2 Contents 2$p%+150%=6.25p%x£150000.00 ~ 93.75 

Contents (2 storey block) 

=6.25p%x£20000..00 - 12.50 

£488.54 
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APPENDIX. ¢ CASE STUDY NO 1 

& 

10.0 Other charges resulting from the installation 

of a sprinkler system 

10.1 Servicing of the installation - charge based 

on two visits per annum by a Sprinkler 

Engineer at £25.00 per visit. eo 50.00 

For the first twelve months, servicing visits 

are not charged. a 

10.2 Maintenance. Cost of repairs and replacement 

assumed to occur during the 5th year. 

Cost £100.00. 

11.0 Cost of insurance per annum —- sprinklered building   

11.1 Building and contents - £268800.00 

Additional capital cost 

of installation - € 6150.00 

0. 25p%-50%-5%—20%=0 . 095 p%x£274950.00 = 261.20 

11.2 Consequential loss 

LEAs 

11.2.2 

Gross profit (12 months) 

150% of 0.25p%-50%-5%-4rd = 

0.1187505p% x £100000.00 - 118.75 

Wages (12 months) 

75% of 0.25p%—-50%-S%—trd = 

0.05938p% x £60000.06 ~ 
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12.0 Annual saving in insurance premiums - sprinklered & 

building 

12.1 Cost of insurance per annum - unsprinklered 

building 2209.00 

12.2 Cost of insurance per annum — sprinklered 

building 416.00 

1793.00 

12.3 Less annual costs resulting from installation 489.00 

lst year £1304 .00 

  

12.4 After the lst year, the cost of servicing will 

reduce the annual saving by £50.00. In the 

5th year, the annual saving will be reduced 

by £100.00 due to maintenance. 

The cash flows resulting from the annual premium 

savings, together with taxations and grants have 

been discounted in Table 7 - Chapter 8 p.144.
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13.0 Installation of an automatic detector system & 

13.1 Effect _on_the insurance premium 

13.2 

< 
Insurance premium for the building unprotected 

as section 7.0. - 2210.00 

Insurance premium when the building is 

protected by a Class A installation (reduction 

of 123%). - 1934.00 

saving in insurance premium p.a. & 276.00 
  

Capital cost of installation & 

13.2.1 Budget price from AFA-Minerva for a 

13.2.2 

13.2. uu
 

smoke/heat system. - 3500.00 

Connection to Fire Brigade - quote 

from AFA-Minerva. = 50.00 

Loss of interest resulting from 

progress payments until the installation 

is completed. 

Say 1 month x £1000 = 1000 x .833 say 8.00 
100 

Architects, Surveyors and consultants 

fees for additional work - advice, design 

and valuation. 10% of £3500.00 350.00 

Loss of production - not applicable - 
  

carried forward £3908.00 
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13.0 Installation of an automatic detector system (Cont) 

brought forward £3908.00 

13.2.6 Cost of executive time in making 

decision as to whether an 

installation should be installed 

or not. ee 

13.3 Annual costs resulting from the installation 
  

of an automatic detector system 

13.3.1 

19.562 

13.3.3 

13.3.4 

Rates (commercial rate 1973 -— 39p 

in ‘the £1). The increase in ratable 

value would be based upon the cost 

of the installation as follows:- 

5% of the capital cost x rate payable. 

=_5_x3500x_39 = 

100 100 

Maintenance - quotation from AFA/Minerva 

Direct link - rental maintenace 

- G.P.0. rental (2 miles 

of line) 

Annual saving in insurance premium 

Saving in insurance premium per annum 

as 13.1 

Less 
Annual costs resulting from installation 

not calculated 

£3908 .00 

68.25 

100.00 

32.00 

50.00 

£250.25 
  

276.00 

250.00 

& 26.00 
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The cash flows resulting from the annual premium savings, 

together with taxation allowances and grants have been 

discounted in Table 8 - Chapter 8 p. 145. 

CASE STUDY NO 1
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CASE STUDY NO 2 

1.0 The Company 

1.1 The company manufactures overalls, employing 70 persons 

in a building which is situated in an Intermediate Development 

Area, 

The company comes within Standard Industrial Classification 

Order XV (444) and would qualify for assistance under the 

Industry Act, 1972. 

2.0 The Building 

2.1 Details 

2 
Floor area - 778m) 

Height of ridge - original building 5.6 metres, 

- extension 4.7 metres. 

Deseription 

Single storey steel portal construction with brickwork 

externally to a height of 2.7 metres and asbestos cement to 

gables above brickwork. Asbestos cement sheeted roof with 

flame retardent roof lights and fireprocf lining to the 

underside of the roof area. 

Office area of approximately 80m? included within the 

2 
total building area of 778m. 

The original building was constructed in 1965 and 

extended in 1969.
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3.0 Basic insurance rate — Tariff rated risk 

4.0 

Sol 

3.3 

3.5 

The rate for the building is 10p% - 

ne standard of construction is worse 

than Standard V and the building is 

subject to a 5p% increase of the basic rate. 

The heating is by free standing oil fired 

hot air blowers which will increase the 

basic rate by 2}p%. = 

Removal of waste is satisfactory and there 

would be no increase to the basic rate - 

The materials used in the manufacturing 

process are nylon, cotton and polyester, 

which do not increase the basic rate; nor 

would there be an increase in the rate for 

the number of employees until the number 

exceeded 100. 4 

Basic rate 

Adjustment of the basic rate 

4.1 Provision of fire extinguishers reduces the 

basic rate by 10%. 

The scale of percentage adjustment for the 

clothing industry tariff is +300%. 
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Build up of basic rate 

% 

10p 

5p 
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4.0 Adjustment of the basic rate (continued) 
  

4.3 The consequential loss rating adjustment is 

425%, with a reduction of 10% for ordinary hand 

extinguishing appliances. 

4.3.1 Wages are insured for 100% of cost for the 

first 8 weeks and 25% for the remainder of 

the first year. Rate 81% of the basic rate. 

4.3.2 Gross profits are insured at a rate of 150% 

of the basic rate. 

5.0 Adjustment of the basic rate resulting from the 

installation of a sprinkler system 

5.1 The tariff company quotation allowed the following 

reductions for a sprinklered building: ~ 

5.1.1 35% off the basic rate, made up of 25% for 

an installation with a grade III water 

supply and 10% for ordinary hand appliances. 

5.1.2 20% off the basic rate which is the Scale of 

Percentage Adjustment allowance. 

5.1.3 Consequential loss is reduced by 35%, made 

up of 25% + 10% as 5.1.1 with a further Scale 

of Percentage Adjustment allowance of $rd.
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6.0 

CASE STUDY NO 2 

  

Sums insured Ys 

6.1 Building - replacement value - 54000.00 

fees say 10% - 5400.00 

6.2 Contents - 54950.00 

€114350.00 

6.3 Consequential loss (dual basis) & 

6.3.1 Gross profit - 36000.00 

6.3.2 Wages - 60000 .00 

Cost of insurance per annum — Unsprinklered Building & 

7.1 Building and contents 

0.175 p%-107%+300%=0 . 63p%x£114350.00 - 720.40 

7.2 Consequential loss (12 months) 

7.2.1 Gross profit 

150% of 0.175p%—-10%+25% = 

0. 2953125 p%x£36000.00 - 106.31 

7.2.2 Wages 

81% of 0.175p%—-10%+25% = 

0.15947 p%x£60000.00 - 95.68 

£922.39 
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8.0 Cost of sprinkler installation & 

8.1 Capital cost - budget price from Norris 

Warming & Co. Ltd. The figure is based on 

a 4" (101mm) supply from the water main and 

upon 120 sprinkler heads. - 2400.00 

Connection to water company main - budget 

price from water authority for a 4" (101mm) 

connection, non-return value and all 

reinstatement. The main is fed from two 

directions and the pressure is sufficient to 

give a grade III supply. - 120.00 

Direct link to centrally manned control - not calculated 

Loss of floor area due to sprinkler control 

valves, storage of water, pumps etc. - not applicable 

Loss of interest resulting from progress 

payments until the installation is commissioned. 

(i) capital cost £2520.00, 

(ii) estimated duration of installation - 

4 months, 

(iii) interest rate say 833% per month 

Financing pattern 

ist month 
2nd month 

le | es 3rd month 4th month 

  

  

  

£1000 
    

earried forward £2520.00 
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8.0 Cost of sprinkler installation (continued) & 

brought forward £2520.00 

  

£500.00 outstanding for 3 months -500x.833x3 ) 
100 ) 

£500.00 x for 2 months -500x.833x2  ) 29.00 
100 ) 

) 
£€1000.00 H for 1 month -1000x,833 ) 

100 ) 

8.6 Architects, surveyors and consultants fees for 

additional work - advice design and valuation. 

10% of £2520.00 say 251.00 

8.7 Loss of production not calculated 

8.8 Cost of executive time in making decision 

to install. not calculated 

£2800.00 

Annual costs resulting from the installation of a & 

sprinkler system 

9.1 Rates (Commercial rate payable, 42.5p in the £1) 

The Valuation Officer said that the increase 

cost of the installation as follows:- 

5% of capital x rate payable in 1973 

= 5_ x 2520 x 42.5 = 53-55 
100 100 

9.2 Water rate (Rate payable 6.5p in the £1) 

The water rate is based on 30% of the increase 

in the net annual value. NAV = £126 

Rate — 30% of £126x6.5p - 2.46 
100 

carried forward £56.01
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9.0 Annual costs resulting from the installation of a & 

sprinkler system (continued) 

brought forward56.01 

9.3 Cost of water supply - The water board does 

not charge for the supply of water to a 

sprinkler instailation. - 

9.4 Direct link and monitoring of valves not included 

9.5 Sprinkler leakage 

  

  

  

  

9.5.1 Building 14%+150%-24d%x£59400.00 = 6.19 

9.5.2 Contents 24a%+150%=.0625p%x£54950.00 = 34.34 

£96.54 

10.0 Other charges resulting from the installation of a & 

sprinkler system 

10.1 Servicing of the installation-charge based on 

two visits per annum by a Sprinkler Engineer 

at £25.00 per visit - 50.00 

For the first twelve months, servicing visits 

are not charged. 

10.2 Maintenance. Cost of repairs and replacement 

assumed to occur during the 5th year —- 

Cost £100.00. 
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11.0 Cost of insurance per annum -- Sprinklered Building & 

Tariff Company quotation 

& 

11.1 Building and contents 114350.00 

Cost of sprinkler installation 2520.00 

0.175p%-35%-207%=0.091 p%x £116870.00 106.35 

11.2 Consequential loss 

11.2.1 Gross profit 

150% of 0.175p%-35%-trd=0.114p% x 

£36000.00 41.04 

11.2.2 Wages 

81% of 0.175p%-35%-4Frd=0.062p% x 

£60000.00 37.20 

£184.59 

12.0 Annual saving in insurance premiums & 

12.1 Cost of insurance per annum - unsprinklered 

building 922.00 

12.2 Cost of insurance per annum — sprinklered 

building 185.00 

737.00 

12.3 Less annual costs resulting from installation 97.00 

lst year ~ £640.00 

12.4 After the lst year, the cost of servicing will reduce 

the annual saving by £50.00 per annum. In the 5th 

year the saving will be reduced by £100 due +o maintenance. 

The cash flows resulting from the annual premium saving, 

together with taxation and grants have been discounted in 

Table 9 Chapter 8 p. 147. 
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ALTERNATIVE A 

Insurance cover based on a quotation from an 
  

Independent Company. (Name of company not disclosed 

by Broker) 

Basic insurance rate -— 124p%. 

Adustment of the basic rate 

A.4.1 

> s to 

Provision of fire extinguishers reduces the 

basic rate by 10%. 

The scale of adjustment applied by the 

company is + 400%. 

The consequential loss rating adjustment is + 25% 

A.4.3.1 Wages are insured for 100% of cost for the 

first 8 weeks and 25% for the rest of the 

first year. Rate - 81% of the basic rate. 

A.4.3.2 Twelve months gross profit is insured at a 

rate of 150% of the basic rate. 

A.7.0 Cost of insurance per annum —- Unsprinklered building 

A.7.1 Building and contents 

0.125 p%-107%+-4007%=0 . 56257%x£114350.00 

Consequential loss (12 months) 

> 72.1 Gross profit 

150% of 0.125p7 

  

= 0.21094p% x 

£36000 .00 

carried forward 
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13.94 

719.16 
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A.7.0 Cost of insurance per annum - Unsprinklered building (cont) & 

A.11.0 

A.12.0 

  

brought forwa. 

A.7.2.2. Wages 

81% of 0.125 p%-10%+-257-0.114%x£60000.00 

Less 5% LTA 

Cost of insurance cover per annum — Sprinklered 
  

building 

Assumed as for tariff quotation - 

Annual saving in insurance premiums 

A.12.1 Cost of insurance per annum — unsprinklered 

building 

A.12.2 Cost of insurance per annum — sprinklered 

building 

A.12.3 Less annual costs resulting from installation 

lst year premium saving 

A.12.4 After the lst year, the cost of servicing will 

the annual saving by £50.00 per annum. In the 

year the saving will be reduced by £100 due to 

maintenance. 

The cash flows resulting from the annual preni 

together with taxation allowances and grants h 

a ounted in Table 10 - Chapter 8 p. 148 

  no a 

zd 719.16 

68.40 

787.56 

39.38 

£748.18 
  

185.00 

748.00 

563.00 

97.00 

£466.00 

reduce 

5th 

um savings, 

lave been
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CASE STUDY NO 3 

1.0 The Company 

Pee The company is an international organisation with 

over 1200 retail premises in the United Kingdom. The 

merchandise consists of a wide range of general household 

articles together with clothing and foodstuffs. The 

proposed building is in Kast Lancashire and will be one 

of the smallest units in the chain of stores, giving 

employment to 130 people. A high proportion of the staff 

will be in part time employment (Saturdays only). 

It is company policy to insure the building and its 

contents but not to extend the insurance to cover the 

consequences resulting from a fire. 

Although the company has experienced a number of 

costly fires in recent years, it is not company policy to 

install sprinkler systems in their new buildings. The 

exception being when the Local Authority insist on 

installation because of the size of the premises. 

2.0 The Building Re eae, 

2.1 Details 

2 
Ground floor area - 972m 

First floor area - 622m" 

2.2 Description 

The building is steel framed with fireproof casing and 

precast floor and roof units. The ground floor is entirely 

saies area and the staff and stockrooms are on the first floor.
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3.0 

5.0 

6.0 

Basic insurance rate 

3.1 The rate for the building and contents is 0.2125p%. 

The insurer does not adjust the rate for the number 

of staff employed. 

NOTE:- This quotation is below the tariff rating but 

is based upon the insurance of the whole chain of 

stores and would not apply to the insurance of a 

single store. 

Adjustment of the basic rate 

4.1 

4.2 

The percentage adjustment on the basic rate is + 15%. 

There is a reduction of 5% for long-term agreement. 

Adjustment of the basic rate resulting from the installation 

of a sprinkler system 

5.1 

See 

Sums 

6.1 

6.3 

Under the Shop's tariff the basic rate for buildings 

with sprinkler installations conforming with the 29th 

Rules is 10p% - 20%. 

There is a reduction of 5% for a long-term agreement. 

insured & 

Building - replacement value 20790000 

- fees 10% 20790.00 

Contents - fixtures - £42000 .00 

~ stock = £€50000.00 92000.00 

Consequential loss not applicab1 

£320690.00
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7.0 

8.0 

Cost of insurance per annum — Unsprinklered building 

7.1 Building and contents 

0.2125 p%+15%-5% = 0.232156p%x£320690.00 = 

Cost of sprinkler installation 

8.1 Capital cost - based on a budget price from 

Norris Warming & Co Ltd - installation of 215 

sprinkler heads. - 

8.2 Connection to water main - connection to 

6" (150mm) pipe estimated by the Water Company 

to be between £300 - £400 (Grade III supply) say 

8.3 Direct link to centrally manned control - 

8.4 Loss of floor area due to sprinkler control 

values, storage of water, pumps etc. 

8.5 Loss of interest resulting from progress payments 

until the installation is commissioned, 

(i) capital cost £4650.00 

CASE STUDY NO 3 

744.50 

4300.00 

350.00 

not calculated 

not applicable 

(ii) estimated duration of installation - 4 months 

(iii) interest rate say .833% per month a Pi 

Vinaneing pattern 

nd month 
ist month, , 

* 3rd month 
4th month    

  
  

carried forward 

  

£4650.00
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8.0 Cost of sprinkler installation (cont) & 

brought forward 4650.00 

8.5 Financing Pattern (continued) 
& 

£1000.00 outstanding for 3 months - 1000x,833x3=24.99 
100 

£1500.00 outstanding for 2 months - 1500x.833x2=24.99 
100 

£1500.00 outstanding for 1 month — 1500x.833 = 12.50 62.48 
100   

8.6 Architects surveyors and consultants fees for 

additional work -- advice, design and valuation 

10% of £4650.00 - 465.00 

8.7 Loss of sales etc — not applicable because the 

building is new - not applicab 

8.8 Cost of executives time in making decision to 

install. not calculat 

£5177.48 

9.0 Annual costs resulting from the installation of a & 
  

sprinkler system 

9.1 Rates (Commercial rate payable, 1973 - 40p in the 

£1). The Valuation Officer was not prepared to 

estimate the increase in ratable value but 

indicated that the contractor method might well 

be used. Cost based on contractor method. 

= 5 x 4300 x 40_ - 86.00 
100 100 ae 

carried forward £86.00 
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9.0 Annual costs resulting from the installation of a 

sprinkler system (cont) 

9.2 

9.3 

9.5 

CASE STUDY NO 3 

brought forward 86.00 

Water rate 

The Water Board charge is based on 50% of the 

Net Annual Value but the minimum charge is based 

on a NAV of £3000.00. The NAV for this building 

is well in excess of £3000.00. 

Cost of Water Supply 

The Water Board charges are as follows:-— 

(a) connection - £5.00 per annum 

(b) number of sprinkler heads - 

£1 per 100 or part — £3.00 per annum 

Direct link and monitoring of valves 

SprinklerLeakage Policy 

9.5.1 Building 14%+150%+100% = 5a%x£228690.00 

9.5.2 Contents 24p%+150%+100%=12 . 5p7%x£92000.00 

10.0 Other charges resulting from the installation of a 

sprinkler system 

10.1 Servicing of the installation - charge hased on 

two visits per annum by a Sprinkler Engineer at 

£25.00 per visit. 

For the first twelve months, servicing visits 

are not charged. 

  

no charge 

8.00 

not included 

47.64 

115.00 

£256.64 

  

50.00
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10.0 Other charges resulting from the installation of a 
  

sprinkler system (cont) 

10.2 Maintenance. Cost of repairs and replacements 

assumed to occur during the 5th year. 

Cost £100.00 

11.0 Cost of insurance per annum - Sprinklered Building & 
  

11.1 Building and contents (grade III water supply) 

0.10p%-20%-5% = 0.076p%x£320690.00 - 243.72 

12.0 Annual saving in insurance premiums & 

12.1 Cost of insurance per annum — unsprinklered 

building 744.00 

12.2 Cost of insurance per annum — sprinklered 

building 243.00 

501.00 

12.3 Less annual costs resulting from installation 256.00 

lst year premium saving £245.00 

12.4 After the lst year, the cost of servicing will 

reduce the annual saving by £50.00 per annum. In 

the 5th/l0th/15th/20th years ete the saving will 

be reduced by £100.00 due to maintenance. 

The cash flows resulting from the annual premium savings 

together with taxation allowances have been discounted 

in Table 11 - page 222. 
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APPENDIX _C CASE STUDY NO 3 

AMENDMENT A 

43.0 Effect on Premium Saving if consequential loss is 

taken into account 

Rate for consequential loss - similar to the rate 

for building and contents ie:- 0.2125p%. 

There is no rating adjustment for consequential loss 

but the rate will be subject to a discount of 5%. LTA 

Assumed Sums for Gross Profit and Wages. 

  

(a) Gross profit - £150000.00 

(b) Wages ~ £110000.00 

A7.O Cost of insurance per annum - Unsprinklered Building & 

A7.1 Building and contents as 7.1 744.50 

A7.2 Gross profit (110% of basic rate has been used 

because of the large number of premises involved) 

110% of 0.2125p%—-5% = 0.222p%x£150000.00 333.00 

A7.3 Wages 

  

81% of 0.2125p%-5% = 0.163p%x£110000.00 179.30 

£1256.80 

Al1l.0 Cost of insurance per annum — Sprinklered Building & 

All.1 Building and contents as 11.1 243.72 

Al11.2 Gross prefit 

110% of 0.10p7--207--5% = 0.084p%x£150000.00 126.00 

earried forward £369.72 
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Al1.0 Cost of insurance per annum ~ Sprinklered Building(Cont) & 

A12.0 

brought forward 369.72 

  

  

  

All1.3 Wages 

81% of 0.10p%-20%-5% = 0.062p%x£110000.00 68.20 

£437.92 

Annual saving in insurance premium — taking & 

consequential loss into account 

Al2.1 Cost of insurance per annum — unsprinklered 

building 1257.00 

Al2.2 Cost of insurance per annum — sprinklered 

building 438.00 

819.00 

Al2.3 Less annual costs resulting from installation 256.00 

lst year premium saving £563.00 

Al2.4 After the lst year, the cost of servicing will 

reduce the annual saving by £50.00 per annum. 

In the 5th and 10th years the saving will be 

reduced by £100.00 due to maintenance. 

The cash flows resulting from the annual premium 

savings together with taxation allowances have 

been discounted in Table 12 page. 225 
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APPENDIX C 

AMENDMENT B 

B3.0 Effect _on Premium Savings if the building 

CASE STUDY NO 3 

is classed 

as Drapery and does not form part of a chain of stores. 

Standard of Construction Class III 

Insurance Rate - building and contents 

(i) Basic rate - 

(ii) 75 - 100 assistants = 

(iii) Standard of Construction 7 

(iv) Scale of percentage adjustment— 

Class III standard of construction 

(v) Long term agreement S 

(vi) Hand appliances - 

Insurance rate - consequential loss 

(i) Basic rate - 

(ii) 75 - 100 assistants - 

(iii) Percentage applied to 

gross profit ‘ie 

(iv) Percentage applied to 

wages = 

(v) Hand appliances ~ 

(vi) Long term agreement - 

226 

0.175p% 

0.1375p% 

less 25% building 

less 124% contents 

+50% 

less 5% 

less 10% 

0.175p% 

0.1375 p% 

150% 

81% 

less 107% 

less 5%



APPENDIX C CASE STUDY NO 

AMENDMENT _B 

B7.0 Cost of insurance per annum - Unsprinklered Building 
  

Building 

0. 3125 p%-10%-25%+50%—-5% = 0. 30p%x£22869.00 

Contents 

0.3125p%-10%-124%+50%-5% = 0.350p%x£92000.00 

Consequential loss 

Gross profit 

150% of 0.3125p%—-10%-5% = 0.40p%x£150000.00 

Wages 

81% of 0.3125p%-10%-5% = 0.216p%x£110000.00 

B5.0 Insurance rate - sprinklered building 

(i) Basic rate - 0.175p% 

(ii) 75 - 100 assistants - 0.1375p% 

(iii) Standard of construction - less 25% off building 

~ less 12% off contents 

(iv) Grade(IIT) water supply - less (30% + 10%) 

(v) Sprinkler discount ~ less 20% 

(vi) Long term agreement — less 5% 

B5.0 Insurance rate - consequential loss — sprinklered 
  

building 

(i) Basic rate - 0.175p% 

(ii) 75 - 100 assistants — 0.1375p% 

(iii) Percentage applied to gross profit — 150% 

(iv) Percentage applied to wages ~ 81% 

(v) Water Supply and hand appliances - less 40% 

(vi) Sprinkler discount ~ 4rd 

(vii) Long term agreement - 5% 

686.07 

322.00 

600.00 

237.60 

£1845.67 

3



APPENDIX C 

B11.0 

B12.0 

AMENDMENT B 

Cost _of insurance per annum - Sprinklered Building 
  

Building 

0.3125 p%-25%—40%-20%—5% = 0.1069p%x£22869.00 

Contents 

0.3125 p%-124%-40%-20%-5% = 0.1247 p%x£92000.00 

Consequential loss 

Gross profit 

150% of 0.3125pZ%—40%—$rd%-5% = 0.178p%x£150000.00 

Wages 

81% of 0.3125p%-40%—Frd%-5% = 0.096p%x£110000.00 

Annual saving in insurance premium - assuming 
  

building is classed as Drapery — Standard of 
  

Bl2.1 Cost of insurance per annum ~ unsprinklered 

building 

B12.2 Cost of insurance per annum — sprinklered 

building 

B1l2.3 Less annual costs resulting from 

installation as 9.0 

1st year premium saving 

CASE STUDY NO 3 

244.47 

114.72 

267.00 

105.60 

€731.79 

1845.00 

731.00 

1114.00 

256.00 

£ 858.00 

Bl2.4 After the 1st year, the cost of servicing will 

reduce the annual saving by £50.00 per annum. 

In the 5th year, the saying will be reduced by 

£100.00 due to maintenance. 

590



APPENDIX C CASE STUDY NO 3 

The cash flows resulting from the annual 

premium saving together with taxation allowances 

have been discounted in Table 13 page 230 

229



  

 
 

Joys 
Aredvag, 

@ 
sv 

pesseTo 
sostuerd 

[reper 
ut 

woysks 
xoTyuTads 

v 
JO 

UOTILT[eISUT 
OY1 

W
O
 

BuTa[Nsea 
SAOTI 

Ys¥Q 
¢CT 

etary, 

 
 

 
 

 
 

 
 

  
  

  
  

    
  

 
 

9° 
OFTg. 

ONTBA 
U
e
s
e
r
g
 

12N 

= 
= 

= 
(¥0b-) 

vor 
bor 

8 
Te"ot 

TS90TL"0 
oz 

Ob 
+0r 

¥0¥ 
808 

L 
BL" 

See 
S1z9rL°0 

$oy 
vey 

ose 
¥S€ 

808 
9 

ol" gez 
9zsesl°0 

+0€ 
FOE 

+0v 
+Or 

802 
s 

Le“zee 
zoLzzg"o 

+0r 
vor 

vor 
+0r 

308 
¥ 

66° She 
gegeos"o 

+0r 
v0r 

+or 
+or 

808 
€ 

br" 99€ 
6Z0L06"0 

bor 
bor 

vor 
¥0b 

808 
z 

L9°978z 
| 

TSEzS6"0 
896% 

8967 
o9tz- 

YN 
6gsz 

LLIS 
6cr 

808 
v 

(00°6TEr-) 
00°T 

(61Er-) 
(61€%-) 

= 
oS 

= 
a 

gss 
LLTS 

oO 

z 
g 

g 
g 

a 
a 

g 
e 

g 

BE 
ee 

aeet ko 7 
oe 

weap 
| 

,(90S%a) | 
sxnarpuedxe| 

 Suaws |
 

BUFAUS) 
«uy 

rpuedx 
gs 

ae nay 
| 

5 
2892] 

Aots wee0] 
(o-y-ata)| 

ota 
quer 

| 
osueaotte| 

texides | 
mtyment 

| udeedey 
P
|
 

coor 
qunoostg| 

porsnfpy| 
ots 

yse9 
xey 

queuuzea0 
| 

qeqrdeg 
xe, 

qsurede 
uo 

xeq 
Tenuuy 

worzerodt0g 
| 

aournotte 
| 

uotzet0dx0o 
[erp 

40s 

x 
£ 

a 
H 

a 
a 

a 
a 

a 
a 

v 

*,sdous 
Asoderg, 

s® 
passeto 

ssot 
[eTqUuenbasuoo 

a 
- 

pue 
squequos 

‘Surpring 
n
a
n
 

query 
quowureaon 

ox 
— 

Axqysnpuy 
eotaseg 

U
O
T
 

LRT T
e
p
s
u
l
 

r
e
t
T
y
u
t
a
d
g
 

6
0
°
O
F
 

= 
_w 

sed 
aan 

OG 
ager 

q
u
m
o
o
s
t
g
 

U
O
T
F
V
T
J
U
T
 

JOF 
O
o
U
B
M
O
T
T
L
 

ON 
 
 

  
€ 

ON 
A
G
A
L
S
 

A
S
V
O
   

  
c   

  
Sestuetg 

[T2q9y 

  
 
 

230



APPENDIX _C CASE STUDY NO 3 

13.0 Installation of an automatic detector system & 

13.1 Effect_on insurance premium 

13.1.1 

13.1.3 

ALTERNATIVE 1 — BUILDING AND CONTENTS 

CLASSED AS "OTHER SHOPS" 

Insurance premium for the building 

unprotected as section 7.0 - 744.50 

Insurance premium after the 

installation of a Class A Detector 

  

system (reduction of 124%) = 651.50 

Gross premium saving £& 93.00 

ALTERNATIVE 2 - BUILDING, CONTENTS AND & 

CONSEQUENTIAL LOSS CLASSED AS "OTHER 

Insurance premium for the building 

unprotected as section A.7.0 - 1256.00 

Insurance premium after the 

installation of a Class A Detector 

system (reduction of 123%) - 1099.00 

Gross premium saving & 157.00 

ALTERNATIVE 3 -— BUILDING, CONTENTS AND & 

CONSEQUENTIAL LOSS CLASSED AS "DRAPERY" 

Insurance premium for the building 

uprotected as section B.7.0 - 1845.00 

Insurance premium after the 

installation of a Class A Detector 

*) 

        

system (reduction of 12 1615.00 
  

Gross premium saving & 230.00 
 



APPENDIX C CASE STUDY NO 3 

13.2 Capital cost of installation & 

13.2.1 Budget price from AFA-Minerva for a smoke/ 

heat detection system - 2500.00 

13.2.2 V.F.A. signalling connection charge - 35.00 

13.2.3 Loss of interest resulting from progress 

payments until the installation is completed. 

say 1 month x £1000 = £1000 x .833 say 8.00 
100 

13.2.4 Architects, Surveyors and consultants fees 

for additional work - advice design and 

valuation. 10% on £2500.00 250.00 

13.2.5 Loss of production - not applicable 

13.2.6 Cost of executives time in making decision as 

to whether an installation should be installed not calculated 

  

  

    

  

£2793 .00 

13.3 Annual costs resulting from the installation of an & 

automatic detector system 

13.3.1 Rates (commercial rate 1973 - 40p in the £1) 

The increase in ratable value would be based 

upon the cost of installation as follows:- 

5% of the capital cost x rate payable 

= 5 x 2500 x 40_ - 50.00 
100 100 

13.3.2 Maintenance - servicing of system, quotation 

from AFA/Minerva - 78.00 

13.3.3 Rental and maintenance of V.F.A. signalling 160.00 

£288 99



APPENDIX C CASE STUDY NO 3 

13.4 Annual saving in insurance premium & 

13.4.1 ALTERNATIVE 1 - gross premium saving as 

13.1.1 = 93.00 

LESS 

Annual costs resulting from installation —- 288.00 

&-195.00 

The cash flows from alternative 1 have 

been discounted in Table 14 - p. 234 

13.4.2 ALTERNATIVE 2 - gross premium saving as £ 

13.1.2 - 157.00 

LESS 

Annual costs resulting from installation - 288.00 

&-131.00 

  

The cash flows from alternat 2_have 

been discounted in Table 15 - p. 235 

13.4.3 ALTERNATIVE 3 - gross premium saving as & 

13.1.3 - 230.00 

LESS. 

Annual costs resulting from installation - 288.00 

£- 58.00 

The cash flows from alternative 3 have been   

discounted in Table 16 = p. 236 

923
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APPENDIX C 

CASE STUDY NO 4 

1.0 The Company 

1.1 An old established firm of furniture retailers who 

propose to sell directly to the public from a purpose 

built warehouse. The Insurance Company would in all 

probability regard the use of the Bee ie as a warehouse 

rather than retail premises. The rating authority would 

certainly regard the building as a warehouse. 

Whether regarded as a warchouse or as retail premises, 

the building use is classed as a "service industry" and 

would not qualify for a Government Grant. 

The number of people employed in the building would 

be 12. 

2.0 The Building 

     
    

2.1 Details 

2 
Floor area - 3400m 

Height to eaves - 4 metres 

2.2 Description 

Single storey steel] portal construction with brickwork 

externally to eaves level and gables. Asbestos cement 

sheeted roof with flame retardent roof lights and fireproof 

lining to the underside of the roof area. 

2.3 Standard V Construction 

3.0 Basic insurance rate — Classed as a Warehouse 

3.1 The basic rate for the building is 0.25; 

  N ey “J



APPENDIX C CASE STUDY NO 4 

4.0 Adjustment of the basic rate 

4.1 

4.3 

Provision of fire extinguishers reduces the basic 

rate by 10%. 

The scale of percentage adjustment for a furniture 

warehouse is + 400%. 3 

The consequential loss rating adjustment is 

+ 50%. 

4.3.1 Wages are insured for 100% of cost for the 

first 4 weeks and 20% for the remainder of the 

first year. Rate - 76% of the basic rate. 

4.3.2 Gross profit is insured at a rate of 150% 

of the basic rate. 

5.0 Adjustment of the basic rate resulting from the Installation 

of a sprinkler system 

5.1 The tariff company quotation allowed the following 

reductions for a sprinklered building:-— 

5.1.1 40% off the basic rate, made up of 30% for an 

installation with grade III water supply and 

10% for ordinary hand appliances. 

5.1.2 20% off the basic rate which is the Scale of 

Percentage Adjustment allowance. 

5.1.3 Consequential loss is reduced by 40%, made up 

of 30% + 10% as 5.1.1 with a further Scale of 

Percentage Adjustment allowance of }rd. 

 



APPENDIX C 

6.0 Sums 

6.1 

6.2 

7.0 Cost 

insured 

Building - replacement value 

- fees 10% 

Contents - 

(Value of the contents is low because 

although the building is classed as a 

warehouse, the function is to sell directly 

to the public and the furniture is laid out 

for viewing) 

Consequential loss 

6.3.1 Gross profit - 

(Based on the clients estimation of a 

gross profit of £2500.00 per week) 

6.3.2 Wages = 

of insurance per annum — Unsprinklered building 

Building and contents 

0.25p%-10%+400% = £1.125p%x£242500.00 

Consequential loss (12 months) 

7.2.1 Gross profit 

150% of 0.25p%~-10%+50% = 0.50625p% x 

£130000.00 

7.2.2 Wages 

16% of 0.2 0% 1 0%1+50% = O.257p% x 

  

£20000 .00 

CASE STUDY NO 3 

175000.00 

17500.00 

50000.00 

£242500.00 

130000 .00 
  

& 

20000.00 

2728.13 

658.13 

 



APPENDIX C 

8.0 

CASE STUDY NO 4 

Cost_of sprinkler installation 

8.1 

8.5 

Capital cost — based on a budget price from 

AFA-Minerva. 400 sprinkler heads - 

Connection to water company main - budget 

price from Water Board based on a 6" connection 

to far side of roadway (12" main) and all 

necessary reinstatement. 

Direct link to centrally manned control - 

Loss of floor area due to sprinkler control 

valves, storage of water, pumps etc. = 

Loss of interest resulting from progress 

payments until the installation is commissioned. 

(i) capital cost - £8450.00 

(ii) estimated duration of installation - 

4 months 

(iii) interest rate say .833% per month 

Financing Pattern 

1st month 

  

  

    

£1500 outstanding 

£2500 outstanding 

£2500 outstanding 

2nd month 
3rd 

  

for 3 

for 1 

anes, 

month 
4th month, 

  

  

months -— 1500x.833x3 
100 

) 
) 
) 

months — 2500x.833x2 )say 
100 =) 

) 
) month - 2500x.833 

100!) 
  

carried forward 

8100.00 

350.00 

not calculated 

not applicable 

100.00 

  

£3550.00



APPENDIX C 

8.0 Cost of sprinkler installation (cont) 

9.0 

8.6 

8.7 

brought forward 

Architects, surveyors and consultants fees 

for additional work - advice design and 

valuation. 10% of £8450.00 

Loss of production — new building 

Cost of executive time in making decision to 

install 

Annual costs resulting from the installation of a 

sprinkler system 

9.1 Rates, 1973 (Commercial rate payable 42.1p in 

the £1) Valuation officer said that increase 

in valuation would be based on 5% of the 

capital cost as follows:— 

= 5_ x 8450 x 42.1 - 
100 100 

Water rate (Rate payable 4.48p in the £1). 

Water rate is based on the increase in the 

net annual value 

= £422 x 4.48 - 
100 

carried forward 

CASE STUDY NO 4 

& 

8550.00 

845.00 

not applicable 

not calculated 

£9395 .00 
  

177.87 

18.90 

£196.77



APPENDIX _C 

9.0 Annua l1_costs resulting from the installation of a 

sprinkler system (cont) 

9.3 

9.4 

9.5 

10.0 Othe: 

brought forward 

Cost of water supply - The charges for the 

supply of water per annum are:— 
&. 

(a) connection to the main — 3.47 

(b>) every 100 sprinkler heads 

or part 4 x 87p - 3.48 

Direct link and monitoring of valves 

Sprinkler leakage 

9.5.1 Building 1€% + 150% (not considered 

necessary because of the nature of 

the building, negligible damage by 

water) 

9.5.2 Contents 2}p%+150%-0.0625p%x& 50000.00 

r charges resulting from the installation of a 

sprinkler system 

10.1 

10.2 

Servicing of the installation - charge based 

CASE STUDY NO 4 

196.77 

6.95 

not included 

31.25 

£234.97 

on two visits per annum by a Sprinkler Engineer 

at £25.00 per visit. For the first twelve 

months, servicing visits are not charged. 

Maintenance, Cost of repairs and replacement 

assumed to occur during the 5th year. 

Cost £100.00 

  

50.00



APPENDIX C 

11.0 Cost of insurance per annum - Sprinklered Building 

12.0 

Tariff Company Quotation 

diet 

iLs2 

& 

Building and contents 242500.00 

Cost of sprinkler installation 8100.00 

0.25p%-40%-20% = 0.12p7%x£250600.00 

Consequential loss 

11.2.1 Gross profit 

150% of 0.25p%—40%-5rd = 0.15p% x 

£130000.00 

11.2.2 Wages 

76% of 0.25p%-40%—Srd = 0.076p% x 

£20000.00 

Annual saving in insurance premiums 

121 

12.2 

Cost of insurance per annum — unsprinklered 

building 

Cost of insurance per annum — sprinklered 

building 

Less annual costs resulting from installation 

ist year premium saving 

After the Ist year, the cost of servicing will 

reduce the annual saving by £50.00 per annum. 

CASE STUDY NO 4 

300.72 

195.00 

£510.92 

3437.00 

511.00 

2926.00 

235.00 

£2691 .00 

  

In 

the 5th, 10th and 15th years the saving will be 

reduced by £100.00 due to maintenance. 

 



APPENDIX C 

The cash flows resulting from the annual 

premium savings together with taxation 

allowances have been discounted in Table 17 

page 245. 

DAA 

CASE STUDY NO 4



*esnoyerem 
B 

SB 

Auvduog 
souvansuy 

yj 
Aq 

passero 
sestwoad 

[reper 
ut 

woyshs 
roTyutads 

e 
Jo 

WOTZeTTE{SUT 
oy, 

O
X
 

BurZINSex 
SMOTT 

USeD 
LT 

eTAey 
 
 

 
 

 
 

 
 

  
  

  
  

      
 
 

 
 

  

20708611? 
anTeA 

qweserg 
12N 

- 
- 

- 
(tzeT-) 

Teel 
Tzet 

gt 
s
o
l
e
 

L
O
Z
9
E
F
"
O
 

rae) 
O
z
e
T
 

T
z
e
t
 

T
Z
e
T
 

Tr9~e 
LT 

t9'lz9 
| 

ettesr70} 
—oLet 

OLet 
tet 

TLzt 
Tr9z 

91 
¥
3
°
9
R
8
s
 

L
I
O
T
S
+
"
O
 

O
z
z
T
 

O
z
e
T
 

T
Z
e
t
 

T
e
e
t
 

T
r
e
e
 

st 
69°999 

g90s0s*o| 
—OzET 

ozet 
T2et 

T2et 
Tp9z 

vt 
z
o
*
0
0
L
 

T
Z
E
O
E
S
*
O
 

O
z
E
T
 

OzeTt 
T
e
e
l
 

T
Z
e
t
 

T
r
9
S
 

€l 
zovcel 

| 
Leggsc-o| 

ozet 
ozet 

Teel 
T2et 

Ty92 
zt 

TO" 
103 

6
L
9
v
8
¢
°
0
 

O
L
E
T
 

O
L
E
T
 

T
L
z
T
 

T
L
e
t
 

T
v
9
e
 

It 
lo‘srL 

| 
€16ET9°0] 

ozzT 
OzEt 

Tzet 
Tzet 

Trsz 
ot 

gs-oss 
| 

609rr9°0| 
—ozet 

Ozet 
Tzet 

Tzet 
Tr9e 

6 
cr'ces 

| 
6¢a9L9°0] 

ozeT 
OzET 

Tzet 
Teel 

Th9z 
8 

OI" ge6 
TS90TL"0] 

OzET 
ozet 

T2et 
TzeT 

r9z 
i 

€'zzot 
| 

Stz9r270} 
oLet 

LET 
TLzt 

Tlzt 
qy9z 

9 
0
6
°
S
S
6
 

9
z
S
E
8
L
°
0
 

o
c
e
t
 

O
z
z
T
 

T
Z
e
t
 

T
e
t
 

T
e
s
z
 

¢ 
26"sgot 

| 
zozezgo] 

ozet 
OzET 

Teel 
T2et 

Ty9e 
’ 

lz‘ortt 
| 

gcgcog’o} 
ozet 

Ozet 
Teel 

Tzet 
Tw9oz 

€ 
gz 

L
6
T
T
 

6
Z
0
L
0
6
°
0
 

O
@
E
T
 

O
z
E
T
 

T
e
e
l
 

T
e
e
t
 

T
H
9
e
 

@ 
Z9r901s 

| 
T8¢zS6" 

2666 
2665 

S¢e- 
YN 

169% 
<6€6 

OrET 
Tr9z 

T 
0
0
°
+
0
L
9
-
)
 

0
0
°
T
 

(
¥
o
l
9
-
)
 

(
¢
0
2
9
-
)
 

“<i 
o 

aad 
— 

‘Tt 
1
6
9
%
 

C
6
E
6
 

0 

g 
g 

e 
9 

zg 
g 

3 
@ 

3 
1
)
 

aanyrpusdxe| 
 Buraes 

0 
cx) 

yep tdeo 
umtuead 

Butaeg 
sg 

03va| 
sora 

use| 
(-y-a+a) 

atqeced 
oz 

(go: 
. 

ana 
rpuedxg 

Bo 
1S 

AGN 
c
e
c
e
 aim 

cueantoy| 
nots 

aeup 
=
 

Tees 
eouBMoTT® 

asurese 
uo 

xvq. 
u
m
p
 

zg | 
oa 

ten 
xreex 

woryerpaaen 
eau tadienen 

xB, 
eoursotre 

| 
uotzezodzoo| 

enuuy 
: 

Tera Tuy 
slos 

u 
£ 

I 
H 

2 
a 

q 
a 

9 
€ 

¥ 

u
o
T
z
e
Z
O
N
G
 

‘e 

qomIey 
JFTAL 

s 
a 

elaine 
F 

WOTARTJUT 
Toz 

voueMoTTe 
oN 

> 
ON 

xGAIS 
asvg 

[TOTTI Tessar 
zeTHaTads 

es" 
eo = 

oe 
#S 

2182 
TUNOPSTC 

| psnoyorey 
B 

Se 
POSELTO 

SestUerT 
TTe10N 

  
  

  
  

  
 
 

245



APPENDIX C CASE STUDY NO 4 

ALTERNATIVE A 

A3.0 Basic insurance rate — Classed as retail premises 

A3.1 The basic rate for the building is 0.175p% 

A4.0 Adjustment of the basic rate 

A4.1 There is no reduction for the provision of hand 

extinguishers in this tariff. 

A4.2 The Scale of Percentage Adjustment is + 150%. 

A4.3 There is no consequential loss rating adjustment. 

A5.0 Adjustment of the basic rate resulting from the   

installation of a sprinkler system 

A5.1 The tariff company quotation allowed the following 

reductions for a sprinklered building:- 

A5.1.1 40% off the basic rate for a grade III 

water supply together with 10% for ordinary 

hand appliances. 

A5.1.2 20% off the basic rate which is the Scale 

of Percentage Adjustment allowance. 

A5.1.3 Consequential loss is reduced by 40% as 

A5.1.1, with a further Scale of Percentage 

Adjustment allowance of $rd.



APPENDIX C 

A7T.0O Cost o 

A7T.1 

AT.2 

Al1.0 Cost 

ALTERNATIVE A 

f# insurance per annum - Unsprinklered building 

Building and contents 

0.175p%+150% = 0.4375p%x£242500.00 

Consequential loss (12 months) 

A7.2.1 Gross profit 

150% of 0.175p% = 0.2625p%x£130000.00 

Al o2'se Wages 

76% of 0.175p% = 0.133p%x£20000.00 

of insurance per annum - Sprinklered building 
  

Al1.1 

Al1.2 

é 
Building and contents 242500.00 

Cost of sprinkler installation 8100.00 

0.175p%—40%-20% = 0.084p% x 250600.00 

Consequential loss 

All.2.1 Gross profit 

150% of 0.175p%-40%—$rd = 

0.105p%x£130000.00 

All1.2.2 Wages 

76% of 0.175p%—40%—trd = 

0.053p%x£20000.00 

CASE STUDY NO 4 

1060.94 

341.25 

26.60 

£1428.79 

  

210.50 

136.50 

10.60 

£357.60



APPENDIX C CASE STUDY NO 4 

ALTERNATIVE A 

Al2.0 Annual saving in insurance premium & 

A12.1 Cost of insurance per annum — unsprinklered 

building 1428.00 

Al2.2 Cost of insurance per annum ~ sprinklered 

building 357.00 

1071.00 

A12.3 Less annual costs resulting from installation 235.00 

lst year premium saving £ 836.00 

Al2.4 After the lst year, the cost of servicing will 

reduce the annual saving by £50.00 per annum. 

In the 5th year the saving will be reduced by 

£100.00 due to maintenance. 

The cash flows resulting from the annual 

premium savings together with taxation allowances 

have been discounted in Table 18 page 249. 
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APPENDIX D 

Case Study No 2 used for alternative industrial processes. 

The figures from Case Study No 2 - Appendix C have been used 

as a “model" for calculating the cash flows resulting from the 

installation of a sprinkler system, if the building were used for 

the following purposes:— 

(I) Light Engineering. 

(11) Light Engineering associated with plastics. 

(ITI) Printing. 

(IV) Rubber stamp manufacturing. 

(V) Radio/TV assembly. 

(VI) Hosiery (Knitwear) manufacturing. 

(VII) Boot and Shoe manufacturing. 

AR



APPENDIX D 

LIGHT ENGINEERING 

A Premium - Unsprinklered building 

(i) Building and Contents 

0.15p%-10%+50% = 0.2025pix£114350.00 

(ii) Consequential Loss 

(a) Gross Profit 

150% of 0.15p%-10%+10% = 0.22275p%x£36000.00 

(b) Wages 

81% of 0.15p%-10%+10% = 0.120285p%x£60000.00 

B Premium - Sprinklered building 

(i) Building Contents 

0.15p%~-424%-20% = 0.069p%x£114350.00 

(ii) Consequential loss 

(a) Gross Profit 

150% of 0.15p%-423%-$rd = 0.0862p%x£36000.00 

(b) Wages 

81% of 0.15p%-423%—Frd = 0.046575 p%x£60000.00 P 

C Annual saving in insurance premiums 

Cost of insurance per annum - unsprinklered building 

Cost of insurance per annum - sprinklered building 

Less annual costs resulting from installation 

231.56 

80.19 

te-lT 

£383.92 

78.90 

31.03 

BUS95 

£137.88 

  

& 

384.00 

138.00 

246.00 

97.00 
  

£149.00



APPENDIX _D 

LIGHT ENGINEERING (Cont) 

D Average cost of insurance per £100 of building, contents 

and consequential loss 

0.2025 R14 25a 0232) 
) 

0.22275 x «0.36 «= = 0,080 ) = 2784 = 0. 191p% 
) 

0.120285 x 0.60 = 0,072 ) 21035 

The cash flows resulting from the annual premium saving 

have been discounted in Table 19. p. 253
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APPENDIX D 

LIGHT ENGINEERING AND PLASTICS 

A Premium - Unsprinklered building 

(i) Building and Contents 

0.275p%-10Z%+-50% = 0.37125%x£114350.00 

(ii) Consequential loss 

(a) Gross Profit 

150% of 0.275p%—-107%+10% = 0.4084p%x£36000.00 

(b) Wages 

81% of 0.275p%-10%+10% = 0.221p%x£60000.00 

B Premium - Sprinklered Building 

(i) Building and Contents 

0.275p%-424%-20% = 0.1265p%x£114350.00 

(ii) Consequential loss 

(a) Gross Profit 

150% of 0.275p%—-424%-$rd = 0.15813p%x£36000.00 

(b) Wages 

81% of 0.275p%-423%—-$rd = 0.085p%x£60000.00 

C Annual saving in insurance premium 

Cost of insurance per annum - unsprinklered building 

Cost of insurance per annum —- sprinklered building 

Less annual costs resulting from installation 

424,52 

147.02 

132.60 

£704.14 

144.65 

56.93 

51.24 

£252.82 

  

  

& 

704.00 

253.00 

451.00 

97.00 

£354.00



APPENDIX D 

LIGHT ENGINEERING AND PLASTICS (Cont) 

D Average cost of insurance per £100 of building, contents 

and _ consequential loss 

0.37125 x 1.1435 0.425 

0.4084 x (0.36 On Tes ul 0.335p% 

2.1035 
0.221 x 0.60 0.1326 ut 

) 
) 

0.147 ) = 
) 
) 

The cash flows resulting from the annual premium savings 

have been discounted in Table 20. p. 256.
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APPENDIX _D 

PRINTERS 

A Premium - Unsprinklered building 

  

(i) Building and Contents 

0.275p%-10%+25% = 0.309p%x£134400.00 

(ii) Consequential loss 

(a) Gross profit i 

150% of 0.275p%-10%+75% = 0.65p%x£36000.00 

(b) Wages 

81% of 0.275p%-10%+75% = 0.351p%x£40000.00 

B Premium - Sprinklered building 

(i) Building and Contents 

0.275p%-374%-20% = 0.1375p%x£134400 

(ii) Conseqvential loss 

(a) Gross profit 

150% of 0.275p%-373%—$rd = 0.1719p%x£36000.00 

(b) Wages 

81% of 0.275p%-373%-$rd = 0.093%x£40000.00 

C Annual saving in insurance premiums 

Cost of insurance per annum - unsprinklered building 

Cost of insurance per annum - sprinklered building 

Less annual costs resulting from installation 

415.30 

234.00 

140.40 

£789.70 

184.80 

61.88 

37.20 

£283.88 

790.00 

284.00 

506.00 

97.00 

£409.00



APPENDIX D 

PRINTERS (Cont) 

D Average cost of insurance per £100 of building, contents 
  

  

and _ consequential loss 

0.309 x 1.344 = 0.415 ) 
) 

0.65 ere 3G mee 0ro34m 0.375p% 
) 

uss ad) 2040 = 40m) 

The cash flows resulting from the annual premium savings 

have been discounted in Table 21. p. 259.
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APPENDIX D 

RADIO/TV_ASSEMBLY 

A Premium — Unsprinklered building & 

(i) Building and Contents 

0.20p%-10%+150% = 0.45p%x£134400.00 604.80 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.20p%-10%+-75% = 0.4725p%x£36000.00 170.10 

(b) Wages 

81% of 0.20p%-10%+75% = 0.255p%x£40000.00 102.00 

876.90 

B Premium ~ Sprinklered building é 

(i) Building and Contents 

0. 20p%—-42$%-20% = 0.092p%x£134400.00 123.65 

(ii) Consequential loss 

(a) Gross profit 

  

150% of 0.20p%-42$%trd = 0.11505p%x£36000.00 41.42 

(b) Wages 

81% of 0.20p%-423%—frd = 0.062p%x£40000.00 24.80 

£189.87 

C Annual saving in insurance premium & 

Cost of insurance per annum ~ unsprinklered building 877.00 

Cost of insurance per annum - sprinklered building 190.00 

687.00 

Less annual costs resulting from installation 97.00 

£590.00 
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APPENDIX D 

RADIO/TV ASSEMBLY (Cont) 

D Average cost of insurance per £100 of building, contents 

and_conseguential loss 

  

0545, x 1344" = 0.605 __) 
) 

On47ose (0-36) O70N) =n! 0.417p% 
) 

ONe5s oO CMO Cc) 

The cash flows resulting from the annual premium savings 

have been discounted in Table 22. p. 262
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APPENDIX D 

RUBBER STAMP MANUFACTURER 

A Premium - Unsprinklered building 

(i) Building and Contents 

0.25p%-10%4-150% = 0.5625p%x£134400.00 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.25p%-10% = 0.3375p%x£36000.00 

(b) Wages 

81% of 0.25p%-10% = 0.182p%x£40000.00 

B Premium - Sprinklered Building 

(i) Building and Contents 

0.25p%—50%-20% = 0.10p%x£134400.00 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.25p%—50%-trd = 0.12499p%x£36000.00 

(b) Wages 

81% of 0.25p%-50%-$rd = 0.0675p%x£40000.00 

C Annual saving in insurance premium 

Cost of insurance per annum - unsprinklered building 

Cost of insurance per annum - sprinklered building 

Less annual costs resulting from installation 

756.00 

121.50 

72.80 

£950.30 

134.40 

27.00 

£206.40 
  

& 

950.00 

206.00 

744.00 

97.00 

£647 .00



APPENDIX D 

RUBBER STAMP MANUFACTURER (Cont) 

D Average cost of insurance per £100 of building, contents 

and _ co: quential loss 

0.5625 x 1.344 = 0,756) 
) 0.9503 

0.3375 x 0.36" |= 0.1215 ) = = 0.452p% 
) 

Ome182 cc 0.401 = = Oso72a ye @- Loe 

The cash flows resulting from the annual premium savings have 

been discounted in Table 23. p. 265. 
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APPENDIX D 

HOSIERY (KNITWEAR) MANUFACTURER 

A Premium — Unsprinklered building 

(i) Building and Contents 

0.20p%-10%+500% = 1.08p%x£134400.00 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.20p%~-107%+175% = 0.7425p%x£36000.00 

(b) Wages 

81% of 0.20p%—-LOZ+175% = 0.401p%x£40000.00 

B Premium - Sprinklered building 
  

(i) Building and Contents 

0.20p%—-45%-20% = 0.088p%x£134400.00 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.20p%—45%-4rd = 0.1099pZ%£36000.00 

(b) Wages 

81% of 0.20p%-45%-trd = 0.059p%x£40000 

C Annual saving in insurance premium 

Cost of insurance per annum — unsprinklered building 

Cost of insurance per annum - sprinklered building 

Less annual costs resulting from installation 

One 

1451.52 

267.30 

160.40 

£1877 .22 

118.27 

39.56 

23.60 

£181.43 

1877.00 

181.00 

1696.00 

97.00 

£1599.00 

  

 



APPENDIX D. 

HOSIERY (KNITWEAR) MANUPACTURER (Cont) 

D Average cost of insurance per £100 of building, contents   

and consequential loss 

1.08 co G4 Seals 505y s) 
) 

0.7425 x 0.36 = 0.2673 ) = 1.8792 = 0.893p% 
) _ 

0.401 x 0.40 = 0.1604 ) 2.104 

The cash flows resulting from the annual premium savings 

have been discounted in Table 24. p. 268.



+kzotsoy 
Jo 

emngoesnueu 
ey 

roy 
pesn 

uoyA 

‘9 
xrpueddy 

- 
z 

on 
Apnag 

eseg 
swaog 

yotym 
‘Butptinq 

ey, 
ut 

worsks 
roTyuTads 

@ 
Jo 

UOTIEITeISUT 
eyY 

Wor 
BuTZINSer 

SAOTS 
YSeQ 

pe 
PTAPL 

 
 

 
 

 
 

 
 

  
  

  
  

    
  

 
 

 
 

  
 
 

£L°9609F 
enTeA 

qweserg 
1°8N 

: 

= 
= 

a 
($2L-) 

SLL 
cLL 

= 
It 

Ol'ez 
ET6ET9°O} 

9 
yLL 

SLL 
SLL 

6rST 
ot 

€6° 
96h 

609¢+9°O 
vLL 

ele 
SLL 

SLL 
6PST 

6 

18° 
€eS 

6€89L9°0 
ell 

vLL 
SLL 

$LlL 
6PST 

8 

20°0S¢ 
Tg9OTL"0| 

rll 
$LL 

SLL 
SLL 

6rST 
L 

88° 
F19 

STz9pL"0] 
zB 

+78 
seb 

S@L 
6rSt 

9 
OT" 8zS 

9zSEsL°0| 
419 

vL9 
SLL 

SLL 
Grrl 

s 
LL°9€9 

zole¢s°O0 
ple 

ble 
SLL 

SLL 
6rST 

+ 

T9°399 
sesegso| 

= 
bLL 

ohh 
SLL 

SLL 
6ST 

€ 
¥0°ZOL 

6z0L06"0} 
FLL 

vLL 
GLL 

SLL 
6rST 

z 
se"cssz 

| 
T8ezs6"0| 

089z 
og9z 

To9- 
os 

OOrT 
o0gz 

66L 
6¥ST 

T 
(00° 

tozt-) 
OO'T| 

(TOcT-) 
(tozT-) 

= 
2) 

fe 
a 

2 
66ST 

008z 
0 

2 
2 

e 
z 

g 
g 

g 
g 

z 

G
a
)
 

aanqtpuedxo 
Butaes 

a 
: 

ye 
(sogxa) 

Teqtdeo 
u
n
t
u
e
r
d
 

Sutaeg 
us 

ae 
aan 

| 
#6 

9282| 
MOTE 

useo| 
(O-y-ata)| 

= 
eTaeded | 

Yor 
auez8] 

oocenotte| 
gsurede 

uo 
xeq 

| 
umtuorg| 

F
P
N
)
 

soy 
qunoosta| 

 peysnf€py| 
Acts 

use9 
xP} 

quowurero5 
Teqideg 

x 
xe, 

aouraotte 
| 

uotzerodzoo| 
enuuy: 

wotaeaodr09 
TEPFTUL 

3606 

x 
£ 

I 
H 

9 
a 

gz 
« 

a 
a 

v 

uoTq27 
ON 

= 
qoyrey 

JITICL 
is 

UOT 
JUL 

IOZ 
eouPMOTTe 

ON 
U
O
T
Z
R
T
I
B
I
S
U
T
 

TeTYyUTAdg 
pasiy 

= 
z 

BS 
eyer 

yunoostg 
q
u
e
s
 

y
u
s
u
d
o
y
e
a
e
p
 

Yoz 

@ 
xtpuaddy 

B19 
= 

TaN 
zoanqovsnuey 

(TveA, Tuy) 
ATeTSOH 

  
  

  
  

  
 



APPENDIX D 

BOOT AND SHOE MANUFACTURER 

A Premium - Unsprinklered building & 

(i) Building and Contents 

0.325p%-10%+400% = 1.4625p%x£134400.00 1965.60 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.325p%-1L0%-50% = 0.65813p%x£36000.00 236.93 

  

  

  

(b) Wages 

81% of 0.325p%—10%+50% = 0.355p%x£40000.00 142.00 

£2344.53 

B Premium -— Sprinklered building & 

(i) Building and Contents 

0.325 p%-459-334%-20% = 0.0953p7x£134400.00 128.08 

(ii) Consequential loss 

(a) Gross profit 

150% of 0.325p%-45%-334%—$rd = 0.1192p% x 

£36000.00 42.91 

(b) Wages 

81% of 0.325p%—-45%-334%-trd = 0.0644p% x 

&40000.00 25.76 

£196.75 

C Annual saving in insurance premium & 

Cost of insurance per annum — unsprinklered building 2344.00 

Cost of insurance per annum —- sprinklered building 197.00 

2147.00 

Less annual costs resulting from installation 97.00 

£2050 . 06 
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APPENDIX D 

BOOT AND SHOR MANUFACTURER (Cont) 

D Average cost of insurance per £100 of building, contents 

and consequential loss 

1.4625 “x 1.344 = 1.9656 ) 
) 2.3445 

O.65815 =x 0236 1 = 0.2369 )6= = 1.114p% 
) 

DAS Se 0! AO Or ao ae 

The cash flows resulting from the annual premium savings 

have been discounted in Table 25. p- 271. 
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