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PREFACE

Opiates, stimulates, benzodiazepines, alcohol, nicotine.
These are all drugs and use of all of them has resulted in
problems - personal, medical, social and indeed political.
Some of them are legal, some are not, and some have
been both legal and illegal within the last hundred years.
All of them act powerfully on the human central nervous
system. All have, in varying degrees, the potental to
cause harm, and all are in varying degrees dependence
producing. On the 25th April 1884, at a luncheon at the
rooms of the Medical Society of London, the Society for
the Study and Cure of Inebriety was established to study
these matters. It is the oldest British society concerned
with the subject. It later became the Society for the
Study of Addiction, and the fact that this society is flour-
ishing 111 years later is testimony to the fact that addic-
tion is becoming a greater and not a lesser problem. The
society, as its name suggests, is dedicated to the study of
addiction: to studying it, understanding it betcer, dis-
seminating this knowledge, and informing the process of
making policy to reduce the damage done by it.

Until recently the main vehicle through which the
Society disseminated such knowledge was its interna-
tional scientific journal Addiction. But in recent years the
Society has started new publishing projects and new ven-
tures. This report is part of an initiative to bring a wider
audience the results of research which informs important
policy areas. Nictotine is in some ways the most danger-
ous drug of all. Certainly the sheer number of people
who have and will be killed through its use is unprece-
dented and will probably never be touched by any other
drug. Through historical accident however it is legal and
its use is promoted by wealthy multi-national corpora-
tions, which can afford the best advertising and public
relations. Many arguments have been -advanced to
defend the manufacture and marketing of this drug -
one of them being it provides jobs. To many this may
not seem a reasonable justification for pushing a danger-
ous drug, but public health policy makers need facts to

support their actions, not just rhetoric.

I am therefore pleased on behalf of the Society to
present this important study, from a highly respected
team of health economists at York. It is our hope and my
belief that this research will make a significant contribu-
tion to an extremely important area of the tobacco con-
trol field - that of the impact of falling consumption on
employment. We hope that policy makers everywhere

will take note of the implications of this work.

Professor Ray Hodgson
President

Society for the Study of Addiction
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SUMMARY

This report assesses the economic significance, in terms
of employinent, of the tobacco industry to the UK
economy. Government figures show that from 1970 to
1991 the number of people employed in tobacco manu-
facturing has fallen from about 40,000 to 12,000
(about 0.05% of total jobs). Industry sponsored studies
suggest that far greater numbers are involved in supply-
ing goods and services to the tobacco industry and dis-
riibuting and selling tobacco products. However if
“tobacco consumption continues to fall these jobs will
not all be lost. The reason is that when consumers
spend less on tobacco they tend to spend the money on
other products instead. The money is not lost to the
economy. Given that the industries that make these
other products will require other industries to supply
them, and that these products also will have to be dis-
tributed and sold, jobs in alternative industries will be
created. Since tobacco manufacturing is now so capital
intensive, a higher total number of jobs may result. This
is what we have investigated in this study.

This study takes data from 1990, the base year for
the government’s Health of the Nation target for a 40%
reduction in smoking, and looks at what would happen
to employment if consumption was reduced by 40%.
The study uses data on spending patterns to look at dif-
ferent ways in which smokers who stop might re-allocate
their released tobacco expenditure. It also simulates two
possible government reactions to reduced tobacco tax
revenue. Most of these simulations show that a reduc-
tion in spending on tobacco would result in a net overall
increase in jobs in the UK. Under the assumptions we
believe are most reasonable there would be an overall
increase of about 150,000 jobs.

These results suggest that current policies aimed at
reducing smoking related disease and deaths may also
benefit the economy by creating more jobs. Whilst
employment is naturally not a primary focus of The
Health of the Nation, it is fortunate and reassuring to dis-
cover that government health policies are also good for

employment.



1 INTRODUCTION

This report assesses the economic significance, in terms
of employment, of the tobacco industry to the UK econ-
omy. The tobacco industry, as an employer, is naturally
keen to emphasize its role in providing jobs (as well as
profits, revenue and other benefits) to the UK economy.
However it tends to consider only those jobs directly
associated with producing and selling its own products.
But what if consamers chose not to spend their money
on tobacco (£8,500 million in 1990) and spent it instead
on other goods and services (for example because they
were responding to government policy and giving up
smoking)? Would jobs necessarily be lost, or might there
even be more jobs in the economy? Our study attempts
to answer this question.

A detailed examination of the impact of reducing
tobacco consumption on employment suggests that poli-
cies to improve health by reducing tobacco consumption
are also likely to be good for employment. Balancing the
health and economic effects of government policy is
important and such calculations are crucial when con-
sidering products, like tobacco, which are addictive and
dangerous, and for which government policy is to reduce
consumption,

This study compares the actual level of employ-
ment in the UK economy with the predicted level of
employment when tobacco expenditure is reduced by
40%. This figure of 40% was chosen because it is a
Health of the Nation' targer for smoking reduction. The
analysis was conducted for the year 1990, which is the
baseline for the Health of the Nation targets and the latest
year for which all data needed for the study were avail-
able. In this study smokers who stop are assumed to re-
allocate their tobacco expenditure to other goods and
services. Falling employment dependent on tobacco will
thus be offset by increases in employment dependent on
consumption of other goods and services. The overall
effect on the level of employment will depend on
whether this new spending is on industries which are
more or less labour intensive than tobacco related indus-

tries. This study is innovative in exploring how ex-smok-

ers might spend released tobacco expenditure.

‘The remainder of this chapter describes the Health
of the Nation targets for smoking reduction and the like-
ly health and economic consequences of reduced tobac-

co expenditure.
Tobacco and health

Cigarette smoking remains the leading cause of avoid-
able mortality in the UK, responsible for over 111,000
premature deaths per year.2 Smokers also have poorer
health than non-smokers. Passive smoking causes
increased risks for a range of discases and can affect
workmates and more significantly, children in smoking
households.? If the targets set by the government for
improving health are to be met, smoking must be
reduced. For England, the Health of the Nation targets
relate not only to reducing the numbers of people who
smoke but also to overall levels of consumption.

The targets (the first two based on 1990 and the
last on a 1988 baseline) are:
e toreduce the prevalence of cigarette smoking to no

more than 20% by the year 2000 in men and

women

e  to reduce consumption of cigarettes by at least

40% by the year 2000

. in addition to the overall reduction in prevalence,
at least 30% of women smokers to stop smoking at

the start of their pregnancy by the year 2000

e o reduce the smoking prevalence of 11-15 year

olds by at least 33% by 1994 (o less than 6%)

The economic impact of falling
consumption

Falling tobacco consumption could have a number of
economic consequences - on trade, on government rev-
enue, on payment of welfare benefits, and on health care
expenditure - as well as on employment, the main con-
cern of this study. Ideally, some overall analysis of all the

costs and benefits of different levels of tobacco expendi-
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ture should be undertaken. The World Bank- have
looked at the global effects of tobacco production by
compating the benefits of consumption - in terms of the
amount spent on tobacco and profits generated by the
industry - with the costs, calculated as direct health care
costs and the indirect costs of the premature loss of life
and productivity from smoking related illness. In their
study? the costs outweighed the benefits by a ratio of
11:1. Although our report focuses on employment and
does not include a full cost-benefit analysis, some of the
potential economic effects of falling tobacco consump-

tion are considered below.

Jobs

The tobacco trade have suggested that falling consump-
tion causes job losses in tobacco manufacturing and in
support services, including retailing, For example facto-
ries need power and machinery, the goods produced
have to be distributed throughout the country, and
labour is needed to sell them to the public. Jobs in the

tobacco manufacturing industry alone will not therefore

provide a good guide to overall tobacco related employ-

ment. If spending on tobacco is reduced, it is clear there
could be a reduction in the numbers of people employed
directly in the tobacco industry. However, if people
spend less on tobacco products they will spend more on
other goods and services, even if some expenditure is
delayed through saving (although this is itself an indus-
try employing people). This means there are likely to be
increases in employment in other industries. The effect
on the retailing and distribution trade will depend on
the relative numbers of people required to sell different

goods and services.

Health care expenditure

A 40% reduction in tobacco consumption would result
in a large health gain for the population over a long peri-
od. However, achieving these targets will require major
changes in behaviour and these changes would have eco-

nomic consequences. Reductions in smoking across the

whole population are likely to reduce sickness absences
and save health care resources.4 However, the full conse-
quences to the health service are difficult to estimate
because reducing smoking will increase the numbers sur-
viving into old age. No UK estimates exist of these
effects but one American study suggests that smokers
incur higher lifetime medical care expenditure than '
never smokers> although there s still some debate about
this.6 Health care expenditures are not addressed in this

study.

Tax revenue and government finance -

Although strictly speaking tax revenue is a transfer
between different groups in the population and therefore
not an economic cost, from the government’s perspective
tobacco tax revenue is a significant and useful source of
finance. Tobacco taxation yielded £6,518 million in the
1993/94 financial year, about 10% of total Customs and
Excise revenue and 3% of total government indirect and
direct (eg income tax) revenue. Any reduction in this
revenue would eventually need to be replaced from other
sources. In this study we simulate the impéct of this
replacement for employment.

The effects of falling tobacco consumption on
health, life expectancy and the level of employment
could in the long run have a number of consequences for
government tax revenue and welfare expenditure. For
example more jobs could lead to more income and com-
pany tax revenue, lower social security payments, but
higher pension payments. These long term effects are

not addressed in this study.

Trade balance

Raw leaf tobacco and a small number of manufactured
cigarettes are imported into the UK. However the indus-
try has an overall net trade surplus with other countries
because of its substantial exports of manufactured ciga-
rettes. The consequences of a fall in UK tobacco con-
sumption for the trade balance in tobacco goods are not

clear. If the indusiry’s economic viability were damaged



then the ability to export might be damaged. However it
has been argued that a declining home market can lead
to a focus on exports,” and during the 1980s when
domestic consumption was falling exports were increas-
ing.8 If people who stop smoking spend the freed
income on other goods and services, an assumption of
our methodology, there will be consequences for the
amount of general goods imported into the home mar-

ket. We deal with this possibility later in the report.
Structure of the report

The remainder of the report is divided into four chap-
ters. In chapter two we discuss previous studies which
assessed the employment consequences of tobacco and
of switching tobacco expenditure to other goods and ser-
vices. Chapter three describes our methodology, and
chapter four presents the results. Chapter five discusses
the results and considers some of their implications

for policy.
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2 PREVIOUS STUDIES

There have been several studies of tobacco industry relat-
ed employment in the UK and abroad and these studies
are reviewed below. However each has used slightly dif-
ferent definitions of employment. It is therefore impor-
tant to be clear what is meant by the term. We define
employment in the following way: direct employment is
employment in rhe tobacco manufacturing industry and
among retailers and distributors of tobacco; indirect
employment is employment among suppliers of goods

and services to the tobacco industry.

Tobacco dependent employment

Manufacturing employment

Employment in the UK tobacco industry has fallen con-
siderably in the last 20 years (Figure 1). The latest gov-
ernment estimates suggest that total employment was
just over 12,000 in 1991.7 Studies which have examined
these job losses suggest that the main reason for job loss-
es over the last few decades is new technology and the

consequent improvements in productivity. For example,

- one study applied the rate of decline in employment in

m Employment in tobacco manfacturing in the UK 1970-1991

Number of jobs ("000s)

45

40
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all manufacturing jobs to the tobacco industry and
found that of 19,400 jobs lost between 1963 and 1985,
16,000 (82%) could be attributed to general factors like
productivity improvements.}® This study also showed
that most tobacco job losses have been in the employ-
ment of women, whose numbers fell by 70% between
1971 and 1985. A more recent study, which examined
changes in employment between 1980 and 1990, sug-
gested that improvements in productivity in the tobacco
manufacturing industry far outstripped those in manu-
facturing as a whole, and that this was the major reason

for job losses.®

The Pieda studys

Other direct jobs, as well as those in manufacturing,
result from the distribution and retailing of tobacco.
However, these jobs are more difficult to identify
because, with the exception of a relatively small number
of specialist tobacconists, few firms sell tobacco alone.
Most tobacco is sold through outlets such as supermar-
kets, off-licences, newsagents and confectioners which
also sell other goods. Estimation is therefore required to
calculate the dependence of retail jobs on tobacco sales.

Industry-sponsored studies suggest that the num-
bers of workers dependent on tobacco for employment
are far greater than those employed just in manufactur-
ing. A study commissioned by the tobacco industry from
Pieda, an economic consultancy, estimated that 112,195
jobs were directly dependent on tobacco retailing in
1990, more than 1 in 8 of all jobs amongst those stores
which sold any tobacco. Converted to full time equiva-
lent posts these numbers fall to 43,092 jobs.

The tobacco industry also requires a range of dif-
ferent goods and services in order to manufacture ciga-
rettes and other tobacco products. Tobacco manufacture
not only creates retailing jobs but also creates indirect
employment in supplying industries. Pieda estimated
that 26,888 full-time equivalent jobs were indirectly
dependent on tobacco in the UK through suppliers of

goods and services to the industry in 1990.



Overall then Pieda estimated that in the UK
153,000 people in manufacture, retailing and supply
were dependent on tobacco for employment, equivalent
to 84,000 full-time equivalent jobs in 1990.

Net effects on employment of switching
from tobacco expenditure

Estimates of tobacco dependent jobs are not useful how-
ever when asking how a change in tobacco expenditure
will affect total employment. The Pieda study only
addresses one side of the equation. It shows how tobacco
expenditure supports jobs, but if that expenditure
stopped it would not disappear from the economy. For
example, a smoker who smoked 20 cigarettes per day at
a pack price of £2.50 would have an extra £900 per year
to spend. It is extremely unlikely that this will not be
spent in a way that generates some jobs. Two previous

studies have investigated these wider effects.

A study in Scotland

McNicoll and Boyle!! estimated the impact on the
Scottish economy of a reduction in spending on ciga-
rettes in Glasgow in 1989. The money that would have
been spent on tobacco was assumed to be spent on
other goods and services according to consumers’ exist-
ing expenditure patterns. Therefore any lost tobacco
employment would be replaced, at least to some extent,
by new jobs created by the different use of tobacco
money. They based their estimates on specific Scottish
input-output tables. Input-output tables describe inter-
dependencies between all industries in the economy.
They can be used to calculate how changes in one
industry affect the level of output in other industries,
that is, how much these other industries need to pro-
duce. Input-output analysis can therefore be used as
part of the link between changes in consumption pat-
terns and changes in production and thus in how many
people the producing industries need to employ (see
Appendix 2 for more details). Their overall results sug-
gested that if everyone in Glasgow stopped smoking

there would be a loss of 836 direct and indirect tobacco

jobs from reduced tobacco expenditure, but a gain of
8,705 jobs from switching that expenditure to other
goods and services. Their result suggested that employ-
ment in Scotland would increase, with the creation of
almost 8,000 full cime jobs. However, in this study tax
revenue changes were assumed not to affect the
Scottish economy and therefore extrapolation of these
results-to the UK as a whole would over-estimate the
positive employment effects of a switch in tobacco

expenditure.

A study in Michigan

McNicholl and Boyle!! looked at employment conse-
quences by comparing two alternative situations in a
given base year, a ‘static approach. An alternative
method is to build a model which allows for the adjust-
ment of the economy to falling tobacco expenditure to
occur over a number of years. Such dynamic models
have the advantage of being able to simulate the full
impact of other important influences on the economy,
for example predictions of general economic growth and
population changes. However, such analyses depend on
the accuracy of the models used, which are based on a
series of assumptions about how different parts of the
economy interact with one another over time.

Warner and Fulton!2 had access to a well founded
dynamic model for the US state of Michigan, which has
no tobacco manufacturing employment. The authors
used this model to look at two possible cases: a complete
and sudden end to tobacco consumption, and a reduc-
tion in consumption at double the rate of decline over
the previous ten years. This study also assumed that the
freed tobacco spending would be redistributed according
to average consumers existing spending patterns. In
contrast to the Scottish study it also dealt with the con-
sequences of falling tax revenue by assuming offsetting
increases in other taxes or reductions in government
spending. Job losses were predicted to occur in the retail
and wholesale trades, and in state and local government.
However, the predicted losses were outweighed by an

increase in jobs in all other industries.
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3 OUR STUDY

Our study draws on aspects of both the McNicholl and

Boyle!! study and that of Warner and Fulton.!2 It was

m The basic model

Stage 1: EXPENDITURE

7! REDUCTION IN CONSUMER
TOBACCO EXPENDITURE
A
Step 2 - -
Assumptions about expenditure
patterns of smokers who stop

Stage 2: INPUT-OUTPUT

Step 3 Implications for consumer

demand at purchaser’s prices

——
Eep4 -

Implications for tax revenue,
imports and distribution costs

A 4

Implications for consumer
demand at basic prices

Vv

G
Step Assumptions about government
reaction to changes in tax revenue

Step 5

) 4
Seep 7 Implications for final ]
demand at basic prices
\ A
Step 8

Implications for induced
output at basic prices

Stage 3: EMPLOYMENT

|

Step 9 Assumptions about
employment/output ratios
. A
Step 10

FINAL SIMULATION RESULTS

not possible to use a dynamic approach in our study
because of the lack of a suitable model in the UK.
Available dynamic models of the UK economy are based
on broad industrial and consumption groupings which
are of insufficient detail to simulate the effects of changes
in tobacco expenditure. Hence our model is based on a
comparison of what the economy would look like, at a
particular point in time, if 40% of tobacco spending was
switched to other forms of spending. It does not predict
how the economy reacts to this over the long:term.
Although this has some disadvantages, it is similar to the
way in which the previous UK studies have estimated the
consequences of reducing tobacco expenditure and is
therefore more comparable.

The model we use has a number of steps each with
its own assumptions. The basic model is shown in Figure
2 and is explained in more detail in Appendix 1. The
model has three stages and ten steps which link changes
in consumer expenditure to the final simulation results.
The first stage requires that assumptions are made about
the way consumers would spend freed tobacco spending
(steps 1-2). Stage 2 makes use of input-oucput tables for
1990 (the most recent available) which are then used to
predict the impact on the output of UK industry of con-
sumers switching expenditure away from tobacco to
other goods and services (steps 3-8). Input-output tables
are used because they can trace the interdependence
between the different industries in the economy (see
Appendix 2 for more detail on input-output theory).
Step 6 takes account of government reaction to a tax loss
due to losing tobacco revenue. The third and final stage
involves translating output changes in industry to the
employment consequences by using known output-
employment ratios.

Our approach contains an innovation not found
in other studies to date. In stage 1 we make what we
believe are more realistic assumptions about how peo-
ple would spend the money they were previously
spending on tobacco. This stage is important because it

drives the final employment tesults. McNicoll and



Boylel! and Warner and Fulton!? assumed that smokers
who stopped would spend freed money according to
existing average consumer expenditure patterns (ie all
smokers and non-smokers). Put simply this means that
smokers who stop would buy the same things with the
freed money that average consumers buy.

We have tested this assumption in our study using
data from the Family Expenditure Survey (FES). This is
an annual government survey of expenditure patterns in
which households complete diaries detailing all spending
over a two week period. Data on tobacco expenditure
indicate whether households contain current smokers.

As in other FES tobacco expenditure studies we analyse

spending patterns at the household level.13 14 The FES.

contains information on the individuals’ expenditure
within the household, but in many houscholds particu-
lar individuals will purchase the majority of goods and
services for other members of the household. For exam-
ple, the houschold supply of cigarettes may be bought by
one individual during a supermarket shopping trip.
Thus the way in which freed tobacco money will be
spent will be heavily influenced by the characteristics of
the household.

There are two principal reasons why smokers who
stop will not spend their extra money like average con-
sumers. Firstly, smokers are different from non-smok-
ers. Different rates of stopping smoking according to
age, sex, and socio-economic group mean that current
smoking households are not representative of the pop-
ulation as a whole. Since many of the characteristics on
which smoking and non-smoking houscholds differ
will affect household spending patterns, current smok-
ing houscholds’ spending also will not be the same as
that of average households. Secondly, extra money may
not be spent the same way current ‘normal’ money is
spent. When smokers stop, money is released, Which is
equivalent to a marginal increase in income. Whilst
surveys of expenditure patterns offer information on

the ways in which households allocate their total

cxpenditure across commodity groups, there is no
information on how houschold expenditure patterns
change following receipt of extra income. It is likely
that, at least in the short term, expenditure on essential
items such as housing will change little, whilst expendi-
ture on luxury items such as recreational goods and ser-
vices will change.

In addition we have also used the General
Household Survey to try and identify households which
are most likely to be similar to the households which
reduce their tobacco expenditure. Using this survey we
have constructed two comparison groups additional to
‘average consumers’ and ‘non-smokers’: ‘former smokers’
or former smoking households (households which con-
tain no current smokers and at least one former smoker);
and ‘recent stopper’ (households which contain no cur-
rent smokers and at least one ex-smoker who has
stopped in the last five years). We feel this last group will
have expenditure patterns most similar to those con-
tributing to the 40% reduction in tobacco expenditure.

Thus we investigated four possible patterns of
changed consumer spending as a result of reduced tobac-
co expenditure.

The four patterns are - that the freed money will be

spent according to the expenditure patterns of:

1 average consumers (the standard assumption);

2  all non-smokers (never- and ex-smokers);

3  all former smokers (excluding never-smokers);

4  recent stoppers (probably the most realistic

assumption).
These feed into Stage 1 of the model in Figure 2. Stage 2
translates these consumer expenditure changes into
implications for industry output, imports and expendi-
ture tax revenue. Because tobacco is so highly taxed rela-
tive to other consumer goods any significant fall in sales
will lead to a net loss in overall expenditure tax revenue
even taking into account increased taxes from increased

sales of other goods and services. A realistic assumption
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is that the Exchequer would react to this revenue loss.
Under most circumstances this would mean either an
increase in other taxes to make up the shortfall or a
reduction in government spending. Each will have dif-
ferent, but always negative, employment consequences.
We therefore investigated the effects of two

assumptions, that the government would:

1 reduce expenditure in line with the overall reduc-

tion in revenue;

2  increase other consumer taxes to replace lost

We believe the likeliest of these is the last, recovery of the
lost revenue through taxes on other products and ser-
vices. Despite pronouncements to the contrary govern-
ments have found it very difficult to cut the overall level
of government expenditure in practice.

Thus we have built our simulations on four
assumptions about how spending patterns might change
and two about how the government might react to lost
revenue - eight combinations. The structure of the study
is shown in Figure 3. Appendices 1 to 4 contain further

details of the methodology and the simplifying assump-

fevenue. tions used. We present the results of these analyses in the
next chapter.
m The structure of the study
Reduction in What size of What happens to How does the Final results
expenditure reduction? released expenditure? government react to a
. net fall in consumer
Consumer spending ]
. taxation revenue?
reallocated according to
spending patterns of:
R Average
Non-smokers
It reduces
Reduction in 40% reduction in expenditure
tobacco expenditure UK expenditure Change in
' \ employment
It increases
Former smokers consumer taxes

» Recent stoppers é




4 RESULTS

Predicted changes in spending patterns

Table 1 shows the spending patterns of four types of
household: smokers, non-smokers, former smokers, and
recent stoppers. Non-smoking households spend a signifi-
cantly smaller proportion of money on food and alcohol
than smoking households, and a larger proportion on
housing and recreation, entertainment and education.
The expenditure patterns of former-smoking households
also differ significantly from smoking households. Former
smoking households spend a significandy smaller propor-
tion on alcoholic drink, clothing and footwear, and fuel
and power. On the other hand, like non-smoking house-
holds, they spend more on housing and recreation, enter-
tainment and education than smoking households.

The expenditure patterns of recent stopper house-

holds are different from those of non-smoking and for-
mer-smoking households. Households containing recent
stoppers spend a lower proportion on housing than
smoking households, and also a lower proportion on
food. In contrast, they spend a higher proportion on
clothing and footwear, transport and communication,
other goods and services, and recreation, entertainment
and education. Since these households are most likely to
have similar characteristics to those stopping smoking in
the near future, and have relatively recently adjusted
their spending in response to released tobacco expendi-
ture, their spending pattern is probably the best available
approximation to the spending of smokers most likely to
stop. This is especially important given that we are simu-
lating a 40% reduction in consumption and therefore

need to identify those most likely to stop.

LWELURBR Spending patterns of smoking, non-smoking, former-smoking, and recent stopper households

Functional category?

Percentage of net household expenditure (excluding tobacco and miscellaneous)

Smokers? Non-smokers10 Former smokers1! Recent stoppers1?

Food 21.1 20.3* 21.0 18.6*
Alcoholic drink2 6.2 3.5% 3.7 4.3*
Clothing and footwear 6.7 6.3 6.1* 7.8*
Housing? 22.0 25.6* 25.1* 19.1*
Fuel and power4 | 74 7.2 6.9* 5.3*
Household goods and services® 5.7 5.7 58 6.5
Transport and communications 12.4 11.9 11.8 14.8*
Recreation, entertainment and education? 9.4 10.0* 10.3* 12.5*
Other goods and services8 9.3 9.5 9.2 11.1*
Number of households 3003 4043 1580 359

Source: derived from the 1990 Family Expenditure Survey.

Footnotes to Table 1* Indicates that the percentage of total expenditure spent on this functional category is significantly different from the percentage spent by smoking households at the 95% level; 1 Based on Blue Book categorisation;
2 Includes alcohol consumed both ‘on’ and ‘off’ licensed premises; 3 Includes: rent; rates; water charges; maintenance, repair and improvement costs; and do-it-yourself goods; 4 Refers to electricity, gas, coal and coke, and other fuels;
5 Includes: furniturs; carpets; major appliances, such as cookers and refrigerators; textiles and soft furnishings; hardware; cleaning materials; and household and domestic services, such as laundry, hire and repair of household goods,
and house contents insurance; 6 Refers to: cars and other vehicles; petrol and oil; vehicle running costs; rail, bus and air fravel; postal services; and telecommunications; 7 Includes: tefevisions and other durable goods; sports goods and
toys; records, tapes and photographic films; pets and pet food; betting and gaming; admission charges to the cinema and other entertainments; books and newspapers; and educational tuition fees; 8 Includes: medicines and spectacles;
NHS charges; toilet articles; hairdressing and beauty care; jeweltery, watches and clocks; catering (meals and accommodation); life insurance; bank charges etc; 9 Refers to households which contain at least one adult who currently
smokes; 10 Refers to households which do not contain any adult smokers; 11 Refers to households not containing a current smoker, but predicted to contain at least one former smoker; 12 Refers to households not containing a current
smoker, but predicted to contain at least one former smoker who has stopped in the last five years.
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Economic consequences of assumptions
about predicted spending patterns

In this study we have used four assumptions about how
ex-smokers may allocate their freed tobacco expenditure
across other goods and services: 1) in the same way as all

consumers; 2) in the same way as all non-smokers; 3) in

the same way as former smokers; 4) in the same way as -

recent (in the last five years) stoppers.

The expenditure patterns which we adopt are
important for jobs for several reasons. Different goods and
services are provided by different industries with different
levels of labour-intensiveness (ie. different output/
employment ratios). Furthermore, different goods and
services are taxed at different levels and, whilst no com-
modities are taxed as highly as tobacco, re-allocated
expenditure will bring in some tax revenue to replace lost
tobacco tax revenue. In addition some consumer expendi-
ture will flow out of the country on imports and will thus
reduce employment within the UK. Finally, the majority
of tobacco-related employment has been found to be in
distribution industries, and different goods and services
will require different levels of input from this sector.

The taxation, imports and distribution industry
impacts of each of the four different spending assump-
tions are shown in Table 2. Although in some simula-

tions, a small proportion of lost tax revenue (which for a

m Economic consequences of different expenditure patterns (£m)

Assumptions about Overall change Change in amount | Change in amount
how released tobacco in expenditure spent on imports! | spent on distribution
expenditure is spent tax revenue industries?
According to existing -2,400 +330 +370
patterns

As non-smokers -3,000 -82 -560

As former smokers -3,000 -110 -530

As recent stoppers -2,500 +700 +210

1 At hasic prices (see Appendix 1}; 2 At basic prices. Disfribution industries includes: wholesale distribution; retail distribution; maintenance and
repair of motor vehicles, filling slations and other goods; and hotels, catering, public houses etc.
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40% fall in consumption is about £2,600 million) will
be replaced by increased tax revenue from the switching
of this expenditure to other goods and services, in others
this will not be the case. Because non-smoking house-
holds, including recent stoppers, spend Jess than smokers
on alcohol, another highly taxed commeodity, some cases
(expenditure allocated in the same way as non-smokers
or former-smokers) will result in even greater loss of tax
revenue than just that from tobacco expenditure. The
first column of Table 2 shows this by showing the overall
loss of expenditure tax revenue from a 40% reduction in
consumption. This highlights the need to take into
account potential government reactions to changes in
tax revenue, when simulating the employment conse-
quences of falling tobacco consumption.

If ex-smokers are assumed to spend their money in
the same way as all non-smokers or former smokers there
are net reductions in the amount spent on distribution
industries and on goods and services imported from
abroad. If ex-smokers are assumed to spend in an averagé
way there is a substantial increase in the demand for dis-
tribudion industries. On the other hand, if ex-smokers
spend in the same way as recent stoppers, there will be a

sizeable increase in imports.

Employment consequences of re-alloca-
tion of tobacco expenditure

The estimated effects of a 40% reduction in tobacco
expenditure on total employment in the UK are shown
in Table 3. Results are shown for eight combinations of
assumptions about how ex-smokers would spend the
released money, and how the government would react to
the net losses in tax revenue on consumers expenditure
shown in Table 2.

Table 3 shows predicted employment changes if
the government reacted to a loss of revenue by reducing
its expenditure (Reduction in expenditure column).
Three of the assumptions about changed spending pat-
terns produce job increases, from 10,000 (standard

assumption) to 165,000 (ex-smokers spend like recent



stoppers). Only one produces job losses: if

ex-smokers spend like all non-smokers.

m Predicted total employment changes if Health of the

Nation Targets were met

Smaller job gains come from the case

which we consider the most likely govern-

ment reaction, namely that the government
reacts to a loss of revenue by increasing other

taxes (Increase in other consumer taxes col-

umn). Again only one of the assumptions

about changed spending patterns predicts job

losses. If ex-smokers spend freed money like

recent stoppers there would a net increase of

155,000 jobs.

GOVERNMENT REACTION TO

LOST REVENUE
Assumptions about Reduction in Increase in other
how released tobacco expenditure consumer taxes
expenditure spent
According to existing 10,386 4,932
patterns
As non-smokers -14,431 -21,931
As all former smokers 9,394 1,597
As recent stoppers 165,369 155,542

Full and part time workers

The results in Table 3 relate to total employ-

ment. However, the disaggregated figures hide substan-
tial differences in employment changes for men and
women, and between full- and part-time jobs. In the
employment figures used for the simulations, part-time
is defined as less than 30 hours a week. For comparabili-
ty with previous work, full-time equivalent results are
shown in Table 4. Details of the conversion technique
can be found in Appendix 3.

The predicted increases in the number of total jobs
are reduced when considered in terms of full-time equiv-
alents. For example, the projection based on recent stop-
pers’ spending patterns and replacement of tobacco tax
revenue with other expenditure taxes yields 115,000 full-
time equivalents (Table 4) compared to 155,000 new
jobs in total (Table 3). In the case where ex-smokers are
assumed to allocate freed spending in the same way as all
former smokers, and the government compensates for
lost revenue by increasing other taxes, the increase in
total jobs becomes a decrease in full-time equivalent
terms. This implies that, in this case, the jobs created by
new spending on non-tobacco products are more likely
to be part-time than the jobs lost. Nevertheless, most of
the simulations still produce job gains and this remains

the key finding of this research.

The impact of saving

What if people save the money they were spending on
tobacco? In assessing the economic importance of the
tobacco industry in the UK, Pieda® suggested that pro-
jecting re-allocation of freed tobacco expenditure would
be misleading, since ex-smokers might save the money.
There is some evidence from the Family Expenditure
Survey that non-smoking households tend to save a
greater proportion of their income than smoking house-
holds, but it is not credible that smokers will save all the
money previously spent on cigarettes. In the short-term
somne saving could lead to lower expenditure and there-
fore fewer jobs. However, in the long-term accumulated
savings may be spent on expensive items, such as cars
and consumer durables. It should also be remembered
that even saved money has not disappeared from the sys-
tem and may create jobs in financial industries. Savings,
will also eventually generate investment which in tin
generates employment. It is too complex to model such
long-term effects here however.

Warner and Fultonl? allowed for a potential
increase in savings by ex-smokers by assuming that 5%
of the freed money would be saved. This figure is slight-

ly higher than the historical average of the proportion of
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Predicted changes in full-time equivalent jobs if
Health of the Nation targets were met

total consumers’ income saved in Michigan. It is thus an
average savings rate. However, the proportion of a small

increase in disposable income which is saved (the mar-

GOVERNMENT REACTION TO
LOST REVENUE ginal savings rate) may be higher than the proportion of
Assumptions about Reduction in Increase in other toral income saved, at least in the short-term. We there-
how released tohacco expenditure consumer taxes 0" undertook owo further analyses to assess the possible
expenditure spent short-term impact of saving, using marginal savings rates
According to existing 6,382 889 of 10% and 25%. These analyses were based on the case
patterns where the government reacts to the loss of tax revenue by
As non-smokers -14,834 22133 increasing taxes on all consumers expenditure, and ex-
As all former smokers 3,742 3771 smoking households allocate freed money like recent
As recent stoppers 124.705 115,688 stoppers. If stopping smokers save 10% of released
tobacco expenditure, 17% fewer jobs are created than if
all released expenditure is spent. If 25% of freed expendi-
ture is saved, 44% fewer jobs are created.
Implications for different industries
The results presented in Tables 3 and 4 are aggregated
across all industry sectors. In Table 5 we present the
employment changes for a range of industries on the
More detailed employment predictions
INDUSTRIAL GROUP (SIC(80)) EMPLOYMENT CATEGORY
Male FT Male PT Female FT Female PT Total Total fte
Agricullure, forestry & fishing -2794 -564 -823 -465 -4646 -4152
Energy & water extraction -9653 -22 -1828 -465 -11968 -11733
Extraction of minerals etc -1476 -14 514 -104 -2108 -2051
Metal goods, engineering etc -3208 -39 -1000 -211 -4458 -4337
Other manufacturing -6768 -155 -5182 -1487 -13592 -12798
Construction -1799 -28 -170 177 -2114 -2044
Distribution, hotels & catering 9555 879 4397 4484 19315 16728
Transport & communications | 2202 -66 -363 -72 -2603 2637
Banking & finance etc -39 63 -1112 -213 -1301 -1228
Other services 41747 11463 56069 69738 179017 139841
TOTAL 23363 11517 49574 71088 155542 115688

These predicted job losses and gains are based on the case in which ex-smokers spend freed money like recent stoppers and the government replaces lost revenue by increasing consumer taxes,

the assumptions we have considered most reasonable.
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basis that ex-smokers spend like recent stoppers and the
government increases other taxes. As can be seen the pat-
tern of employment is variable. Although many jobs are
created overall, both in terms of total jobs and full-time
equivalents, there are job losses in many industry sectors.
However, it should be noted that these are themselves
aggregates and that for some industries within these
groups there would be gains. The main findings are a
substantial increase in jobs in the Other services sector, a
considerable gain in the Distribution, hotels and cater-
ing sector, and larger total job gains for women than for

men (120,000 against 35,000).
Key findings

1 Smokers who stop are likely to spend a larger pro-
portion of their freed expenditure on recreation,

entertainment and education.

2 Most of the employment simulations show that a
reduction in spending on tobacco would result in

more jobs.

3 The assumptions we believe to be the most reason-
able yield 155,000 more jobs (115,000 full time

equivalents).
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5 DISCUSSION

The key results

The results for the first three of the four expenditure pat-
terns in Tables 3 and 4 suggest that the net changes in
employment which would result from a 40% reduction
in tobacco consumption are fairly small. The changes
range from an increase of 10,400 jobs to a loss of 21,900
jobs in terms of total employment. Converted to full
time equivalent jobs the range falls to 6,400 job gains to
22,100 job losses. However, if smokers spend their
released money in the same way as recent stoppers,
which we have argued is intuitively more likely, the
changes - and in this case increases - in jobs are more
marked. Reducing tobacco expenditure by 40% of its
1990 level (the Health of the Nation target) would create
155,000 to 165,000 total jobs or 115,000 to 125,000
full time equivalent jobs, depending on whether the
government increased other taxes to compensate for lost
revenue, or reduced expenditure.

Understanding why this is possible depends on an
understanding of spending patterns (of smokers and
other non-smoking groups) and the relationship
between output and employment, these being the main
determinants of these results. Recent stoppers spend a
much higher proportion of their income on other goods
and services, transport and communication, and recre-
ation, entertainment and education than non-smokers
or all former smokers. This feeds through to employ-
ment in related industries via the input-output analysis.
The industry group ‘other services’ is where the majoricy
of this increased expenditure goes. It is also the industry
group which has by far the largest output-employment
ratio, that is, it is very labour-intensive. In fact it is more
than nine times as labour-intensive as tobacco manufac-
ture, one of the least labour-intensive industries. Put
simply, recent stoppers spend their newly available
money on goods and services which employ more people
(considerably more) than does the tobacco industry.
(Some details of the goods and services included in these

groups can be found in the notes accompanying Table 1

and in Appendix 1, Table A1.3).
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How these results compare with other
studies

At first sight our figures appear larger than those from
the few previous studies in this area. There are two main
reasons for this. Firstly, we present a larger range of
results, or more correctly simulations, based on a wide
range of assumptions about expenditure patterns and
government reaction. In effect we are casting our net
more widely than previous studies like McNicoll and
Boyle’s.1! Secondly, the three UK studies use an input-
output approach which generates results for a base year
only. These studies should be capable of generating com-
parable results if similar assumptions are used. However
Warner and Fulton!2 use a dynamic model which gener-
ates results year by year and consequently only their base
year results may be compared to the other studies.

Table 6 shows the main differences in methodolo-
gy between the studies, and it is these methodological
differences which have the greatest impact on results.
Given these different approaches it is not surprising that
estimates vary widely. However, looking at comparable
situations reveals that the real differences in the estimates
are not great. Two sets of such simulations are shown in
Table 7, one where released tobacco expenditure is spent
and the other where it is not. In the latter case we ran our
model on this assumption to compare the number of
jobs dependent on tobacco with the Pieda estimate of
just under 84,000. As can be seen, we arrive at only
50,000 tobacco dependent jobs (far right column). The
first set of simulations looks at the case where smokers
who stop are assumed to spend the released money like
average consumers. We chose this assumption because it
is the assumption made by McNicholl and Boyle!! and
Warner and Fulton!Z, in ordér to allow comparison with
our results. The table shows the raw results from these
other studies multiplied pro rata to an economy the size
of the UK’s. As can be seen from both the cases where
the government reduces spending, and increases tax (to
replace lost revenue), our estimates of job increases turn

out to be the most conservative in all but one instance.



FEVIEX I Major differences in methodology of studies

MODEL
Pieda (1990)

What is significance of
LK tobacco industry
- to the economy?

Defining characteristics

Question asked

McNicoll & Boyle (1992)
What would happen if
Glasgow residents
stopped smoking?

Warner & Fulton (1994)
What would happen if
Michigan residents
stopped or cut back
smoking?

Our study

What would happen if
UK residents stopped
or cut back smaoking?

How is it answered? Estimate of K employment

dependent on tobacco

Estimate of net change in
Scottish employment from
reducing expenditure on
tobacco and spending
released expenditure on
other goods

Estimate of net change in
Michigan employment from
reducing expenditure on
tobacco and spending
released expenditure on
other goods

Estimate of net change in
UK employment from
reducing expenditure on
tobacco and spending
released expenditure on
other goods

Basic methodology 1. Input-output

2. Ad hoc

Input-output

REMI model - dynamic
regional forecasting model

Input-output

Link between output and 1. Output-employment ratios OQutput-employment ratios Cobb-Douglas production Output-employment ratios
employment 2. Value-added-salary ratios ' function
Base year for simulation 1990 1989 1992 1990
Static or dynamic Static Static Dynamic Static
Area/region UK Glasgow/Scotland Michigan UK
Level of consumptioncut  N/A Total 1. Total 1. Total
2. Double rate of decline 2. HoN targets (40%)

How is redistributed N/A According to average According to average According to expenditure
tobacco expenditure spent? consumer expenditure patterns consumer expenditure patterns  patterns:

1. of average consumers

2. all non-smokers

3. all former smokers

4. recent quitters
How does the government  N/A No reaction 1. Increase in personal 1. No reaction

react to lost tobacco
tax revenue?

taxes/decrease in expenditure
2. Increase in personal taxes
3. Decrease in expenditure

2. Increase in consumer taxes
3. Decrease in expenditure

Discussion

A number of points are brought out by our study.
Firstly, and this is sometimes over-looked in discussions
of employment and the tobacco industry, tobacco
manufacturing in the UK provides relatively few jobs.
There are many more jobs not directly related to man-
ufacturing - in industries supplying goods and services

needed by the manufacturers, and in those involved in

retailing tobacco products. These jobs would not all
disappear if tobacco consumption continued to
decline. Secondly, industry studies which simply. esti-
mate the total numbers of people dependent on tobac-
co for employment are not a uscful guide to the
employment consequences of falling tobacco consump-
tion. They take no account of what would happen to

the released tobacco expenditure, in effect assuming
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m Employment consequences: comparable results from studies

Study Employment consequences of released expenditure spent according to average Tobacco
expenditure patterns dependent
employment
Total jobs FTEs
¥ Taxes A Government spending No reaction
Results grossed | Our study 4,9321 10,386 85,8302 50,3023
to UK equivalent | warper & Fulton (1994)% | 18,1465 8,249 n.a. n.a.
McNicoll & Boyle (1992)& n.a. n.a. 220,969 n.a.
Pieda (1991) n.a. n.a. n.a. 83,594

Notes: 1. Increase in expenditure taxes, other than tobacco, sufficient to replace net lost revenue 2. A run of our model assuming no government reaction, in order to produce results comparable to those of McNicoll and Boyle *'. 3. A run
of our model assuming that reduced tobacco expenditure is ‘lost' to the economy, in order to produce results comparable to analysis of Pieda®. 4. Grossing factor is total jobs in Michigan relative to total jobs in the UK. 5. Increase in
.personal {income) taxes sufficient to replace lost tobacco tax revenue. 6. Grossing factor is McNicoll and Boyle’s" calculation that each £1mn reduction in tobacco expenditure will lead to 64.4 fte jobs, applied to UK tobacco expenditure.

that it disappears. Our analysis suggests that this
assumption is unreasonable.

By testing a range of assumptions about changing
spending patterns and government reactions to lost rev-
enue, we have produced some simulations that show job
losses. It should be noted firstly that these losses are rela-
tively small, smaller in fact than the jobs lost in tobacco
manufacturing over the last 20 or so years (mainly
because of improved productivity). It should then be
remembered that only two out of eight simulations do
produce overall job losses, and that these are not the sim-
ulations based on what we believe to be the most reason-
able assumptions about how smokers would spend their
freed money.

It is also worth remembering that tobacco con-

sumption in the UK is falling and that this is govern-

ment policy. Obviously in any change of this sort there
will be transitional problems as employment decreases in
some industries and increases in others. But this is some-
thing happening in many industries, not only in the UK
but throughout the world. It is perhaps a matter for gov-
ernments to consider in what ways they might casc these
problems. There are examples of development funds
being made available to ease such transition in industry,
many in the European Union. A similar point applies to
the loss of tobacco tax revenue which would occur if
Health of the Nation targets were met. The government
would need to respond to a loss of revenue in some way.
We have simulated a sudden dectease in tobacco con-
sumption. The advantage of what is happening in reality,
a gradual decline in prevalence and consumption, is that

government has time to plan a strategy.

Conclusion

Policies to improve health through reducing tobacco consumption are likely to benefit the economy by creating
jobs. Our study suggests that when changing spending patterns, and different government reactions to revenue loss
are taken into account, falling tobacco consumption affects employment in a complex way. Nevertheless, under
most assumptions, reducing tobacco consumption leads to net gains in employment. Finally, should not arguments
about the employment and tax implications of falling tobacco consumption remain secondary to the purpose of
the goverment’s Health of the Nation targets: improving the nation’s health? It is government policy to reduce
tobacco consumption, because of its impact on morbidity and premature mortality. That this policy will likely
increase employment might be seen as a fortunate consequence of a positive health policy. As it turns out, the

health of the nation is good for the employment of the nation.
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APPENDICES

Appendix 1 Description of Methodology

As described in the text the basic model has 10 steps

which trace the implications of a reduction in consumer

m The basic model

 Stage 1: EXPENDITURE

1 REDUCTION IN CONSUMER
TOBACCO EXPENDITURE
A
Step 2 Assumptions about expenditure
patterns of smokers who stop

Stage 2: INPUT-OUTPUT

Step 3 - -
Implications for consumer
demand at purchaser’s prices

- —

Seep 4 Implications for tax revenue,
imports and distribution costs

A A

Step 5 Implications for consumer

demand at basic prices
L

A A

Step 6

Assumptions about government
reaction to changes in tax revenue

v —

Step 7 Implications for final
demand at basic prices
A
Step 8

Implications for induced
output at basic prices

, Stage 3: EMPLOYMENT '

Step 9 Assumptions about
employment/output ratios
A A
Step 10

FINAL SIMULATION RESULTS
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expenditure on tobacco at one end to the final predicted
effects on UK employment at the other. These are repre-
sented as a simple flowchart in Figure Al.1.

The methodology is essentially simple to outline.
Smokers who stop, or reduce their consumption, will
release their tobacco expenditure for other uses. How
smokers spend this released expenditure will have an
important influence on the employment consequences
of their givimg up. In this study we have looked at four
alternate spending patterns: that smokers will spend the
released expenditure across industries in the same pro-
portion as the average consumer; that they will have
expenditure patterns similar to non-smokers; that they
will have expenditure patterns similar to former smokers
who have now given up; and finally that they will have
expenditure patterns similar to smokers who have
stopped in the last five years (see step 2 below).

Obviously different assumptions about ex-smok-
ers expenditure patterns will have different effects on
consumer demand at purchaser prices (the price that is
paid by the final consumer of a product) and therefore
implications for government tax revenue, imports of
goods and distribution costs. The input-output tables
(see Appendix 2) are used to predict the full conse-
quences of a change in consumer expenditure for UK
industry output. However, in order to use the input-out-
put tables consumer demand needs to be valued at basic
prices, that is purchaser prices minus taxes and distribu-
tion costs plus subsidies.

Given that tobacco is highly taxed relative to other
consumer goods and services the net result on tax rev-
enues of a switch from tobacco to other products is like-
ly to be negative. Therefore the government’s reaction to
an overall fall in expenditure tax revenues needs to be
simulated. We examine two likely possibilities: that the
government reduces its expenditure by an equivalent
amount to the net tax loss; or that it raises other con-
sumer taxes to finance the deficit. Again, which assump-

tion is made will have different consequences for jobs.



Given these steps the consequences for final
demand can be simulated. By using the input-output
tables the intermediate output needed to satisfy this final
demand can also be determined. The final step is to link
the change in intermediate output and final demand to
its employment consequences. We have used employ-
ment data from the Census of Employment and calculated
static output-employment ratios based on 1990’
original final demand and intermediate output figures.
Assuming these ratios are constant allows a prediction of
the employment consequences of different demand and
output combinations. There are therefore eight possible
combinations of spending patterns and government

reaction as a result of a reduction in tobacco expenditure

m The structure of the study

as Figure A1.2 shows. The 10 steps are more precisely

documented in the remainder of this appendix.

Step 1: Reduction in consumer expenditure

In 1990 UK consumer expenditure on tobacco was
£8,578mn or 2.5% of total consumer expenditure. The
simulations in the text are based on the scenario where
there is a 40% reduction in tobacco consumption in line

with Health of the Nation targets.

Step 2: Assumptions about expenditure pat-
terns of smokers who cease

The way in which individuals who stop smoking change
their expenditure patterns is crucially important for

determining the employment consequences of reduc-

What size of
reduction?

Reduction in
expenditure

What happens to
released expenditure?

How does the

Consumer spending real-
located according to
spending patterns of:

taxation revenue?

government react to a
net fall in consumer

Final results

Change in
employment

— Average %
Non-smokers It reduces
expenditure
Reduction in 40% reduction in
tobacco expenditure Batl UK expenditure
\ . It increases
Former smokers consumer taxes
| Recentstoppers | g
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tions in tobacco expenditure. Expenditure on different
types of goods or services will involve different conse-
quences for tax revenue, the volume of imports, and
demand for goods from input industries. Moreover, dif-
ferent industries will vary in terms of the labour-inten-
siveness of their output.

Previous studies of the employment implications
of re-allocation of tobacco expenditure have assumed
that the released expenditure will be allocated across
expenditure groups in the same proportions as total con-
sumer expenditure. However, the following analysis
shows that there are major differences in spending pat-
terns between smokers and non-smokers. Therefore, in
this study, employment consequences have been estimat-
ed based on four assumptions about the expenditure pat-

terns of those who stop smoking:

1 freed expenditure will be spent on goods and ser-
vices in the same proportions as total consumers

expenditure;

2  smokers who stop will have the same expenditure

patterns as existing non-smokers;

3  smokers who stop will have the same expenditure
patterns as the subset of non-smokers who are for-

mer regular smokers;

4 smokers who stop will have the same expenditure
patterns as the subset of former smokers who have

stopped smoking in the last five years.

There are no known specific surveys of the ways in
which former smokers re-allocate their expenditure
across different commodity groups once they stop smok-
ing. The Family Expenditure Survey (FES) contains infor-
mation on the expenditure patterns of a nationally
representative sample of private households each year,
and one of the categories of expenditure considered is
tobacco. However, since respondents are not asked about
their current and former smoking status, it is only feasi-
ble to divide households into “smoking households”

(households with non-zero tobacco expenditure) and
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“non-smoking households” (households with zero tobac-
co expenditure).

To construct groups of households which contain
no current smokers but at least one former smoker (“for-
mer smoking households”) or former smokers who have
stopped in the last five years (“recently stopped house-
holds”), it is necessary to turn to an alternative informa-
tion source. The General Household Survey (GHS), a
national survey of a representative sample of private
households, asks questions about smoking status bienni-
ally. As well as collecting smoking behaviour informa-
tion from individuals, a wide range of demographic,
socio-economic and household characteristics are con-
sidered which include many of the variables collected in
the FES. The GHS can be aggregated to houschold level
so that it is comparable to the FES, and the smoking
behaviours of the individuals within each houschold unit
recorded. Therefore, the GHS can be used to predict
which households in the FES contain former and recent-
ly-stopped smokers.

The identification of households in the FES which
are predicted to belong to former-smoking or recently-
stopped household groups is a two-stage process. In the
first instance, the influences of a range of household
characteristics on the probability of membership of each
of the groups are estimated using GHS data. Secondly,
these estimates are applied to the households in the FES
sample, and the groups are assembled using GHS esti-
mates of the size of the groups and including the FES

households with the highest probabilities.

2.1 Constructing a former-smoking household

group

Following this approach, the houscholds in the 1990
GHS sample which contained at least one current smoker
were removed from the sample. Of the remaihing non-
smoking households, 39% contained at least one ex-regu-
lar cigarette, pipe or cigar smoker. A probit analysis was
undertaken to identify those household characteristics

which would predict the likelihood that a currently non-



LCLUCRARU  Regression results used to construct comparison groups

Variable Coefficient in Coefficient in
probit equation grouped data regression
(t-ratio) (t-ratio)
CONSTANT -1.47 (-21.9) 9.88 (14.2)
No. male children, under 2 years 0.03 (0.3) -1.80 (-2.0)
No. male children, 2 - 4 years 0.12 (1.5) 1.11 (1.5)
No. male children, 5 - 17 years 0.12 (3.3) 1.57 (4.8)
No. adult males, under 45 years 0.20 (5.4) -1.39 (-3.7)
No. adult males, 45 - 59 years 0.67 (12.2) 1.41 (2.8)
No. adult males, 60 - 64 years 0.78 (9.8) 0.69 (1.0)
No. adult males, 65 - 69 years 0.73 (8.9) 1.71 (2.5)
No. aduit males, 70 years or more 0.84 (13.3) 2.01 (3.9)
No. female children, under 2 years 0.12 (1.3) -2.10 (-2.5)
No. female children, 2 - 4 years 0.05 (0.6) 0.20 (0.3)
No. female children, 5 - 17 years 0.08 (2.3) 0.82 (2.3)
No. adult females, under 45 years 012 (2.9) -1.75 (-4.1)
No. adult females, 45 - 59 years 0.21 (3.8) 0.09(0.2)
No. adult females, 60 - 64 years 019 (2.4) 1.59 (2.3)
No. adult females, 65 - 69 years 0.29 (3.8) 0.37 (0.6)
No. adult females, 70 years or more 0.06 (1.1) 1.71 (3.1)
Unemployed head of household 0.55 (7.0) -1.27 (-2.0)
Retired head of household 0.85 (16.0) 141 (2.7)
Disposable income per adult 0.43 (16.4) 0.13 (0.5)
(Disposable income per adult) squared -0.03 (-8.25) -0.00 (-0.0)
Head of household, employer or manager 0.10(1.8) 0.08 (0.2)
Head of household, professional -0.00 (-0.1) 0.73(1.0)
Head of household, non-manual 0.03 (0.6) -0.64 (-1.3)
Head of household, skilled manual 012 (2.2) 0.14 (0.3)
Head of household, own account non-manual 0.45 (5.7) -0.59 (-0.9)
Head of household, farmer or agricultural -0.07 (-0.6) 2.60 (2.0)
Sample size 6689 2480
Log-likelihood -3821.1 -2976.5
Pseudo-R2 0.29 -
Proportion of predictions correct 71.4% -
RESET statistic, Prob(coefficient = 0) 0.96 0.01
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smoking household contained at least one former smoker.
The independent variables included in the regression
equation were those which were also available in the FES.
The regression results are presented in Table A1.1.

~ The probit equation results in Table Al.1 are
broadly in-line with expectations, have reasonable pre-
dictive accuracy and pass a RESET-type specification
test. The most significant predictors of the probability
that the household will contain a former smoker are
those relating to the number of adults. Males and indi-
viduals in older age groups tend to have a greater impact
on the probability that the household will contain an ex-
regular smoker. Households with unemployed or retired
heads are significantly more likely to be classified as ‘for-
mer smoking houscholds’ than households with current-
ly employed heads of household. The level of weekly
disposable income per adult in the household has a sig-
nificant positive impact on the probabilitcy of former
smoking, The socio-economic group of the head of
household has little impact, however.

These coefficients have been applied to the sample
of non-smoking households in the FES to estimate the
probability that each of these households contains at
least one former smoker. Using the GHS, it was estimat-
ed that 39% of currently non-smoking houscholds
would contain a former smoker. This proportion of non-
smoking households was selected in the FES by choosing
those with the highest calculated probability of contain-
ing a former smoker. This sub-sample of 1580 house-

holds are classified as the former smoking group’.

2.2 Constructing a recently-stopped house-
hold group

In the 1990 GHS, households which contain a former
smoker who has stopped in the last five years constitute
23% of all former-smoking households. To estimate the
demographic and socio-economic factors which might
predict membership of this recently-stopped group, a
grouped data regression was underraken based on how
long ago the most recently stopped smoker in a house-

hold gave up smoking. A grouped data regression
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approach was used since the information on time since
stopping smoking is collected in six categories: less than
6 months ago; between 6 months and 1 year ago;
between 1 and 2 years ago; between 5 and 10 years ago;
more than 10 years ago.

The same independent variables were used in this
regression model as for the probit analysis of former
smoking. Since there was some evidence of misspecifica-
tion based on a RESET-type test for the linear version of
the grouped data regression approach, other models were
tried. These included log-linear grouped data regression
models, and probit analysis; defining those who have
recently stopped as either those who gave up in the last
five years, or those who gave up in the last ten years.
There was more evidence of misspecification in all of
these alternative models and, therefore, the linear model
was used. The regression results are shown in table A1.1.

The regression coefficients on the household
demographic characteristics variables are broadly what
might be expected. The numbers of very young children
and adults aged under 45 years are negatively related to
time since stopping, implying that households contain-
ing recently-stopped smokers are likely to be those with
young children or adults. Households with unemployed
heads of household are also more likely to contain indi-
viduals who have recently stopped, whereas retired heads
of household are associated with stopping longer ago.
Few of the other variables have been found to have a sig-
nificant impact.

Once again, these parameter estimates have been
applied to the FES data to construct likelihoods that
each household will contain a recently-stopped smoker.
Based on the GHS figures, 359 (23%) predicted former
smoking households with the highest predicted proba-
bility of containing a recently-stopped stoker are classi-

fied into the ‘recently-stopped’ group.

2.3 Characteristics of the four household
groups

Some characteristics of the smoking, non-smoking, for-

mer-smoking and recently-stopped household groups



are shown in Table A1.2. The households in the recent-
ly-stopped group tend to be larger than those in the non-
smoking and former-smoking group. All groups have
fewer children than the smoking household group. In
the recently-stopped group, there is a high percentage of
unemployed heads of household. The heads of house-
hold in this group also have a high probability of being

in the employer/manager socio-economic group.

2.4 The expenditure patterns of different:
household groups

The expenditure patterns of the different household
groups have been compared in terms of the proportion
of total expenditure allocated to different goods and ser-
vices. Proportions of total expenditure have been
analysed since these data are less skewed than expendi-
ture figures and are therefore less sensitive to ouflying
observations.

Table Al.3 shows the proportions of total -non-
tobacco expenditure reported to be spent across 27 com-
modity groups by different household groups within the
1990 FES. The 27 commodity groups considered are

those used by the Central Statistical Office (CSO) in the
collation of consumers’ expenditure figures and the pro-
duction of input-output tables. The expenditure figures
reported in the FES have been re-classified according to
CSO descriptions (sce Appendix 3). Expenditure on mis-
cellaneous items has not been considered, since a clear
description of the items to be included is not available.

In the first column of Table A1.3 the percentages
of total expenditure by current smokers are shown. In
the subsequent columns, the expenditure patterns of
other household groups are shown. Statistically signifi-
cant differences between the proportions spent by smok-
ing households and other comparison groups are
indicated.

The data indicate that non-smoking households
spend a smaller proportion of their expenditure on food,
alcohol, major appliances, cleaning materials, cars and
petrol, travel; ‘other recreational goods’, and toilet arti-
cles. On the other hand, these figures show higher pro-
portional expenditure on items such as housing,

household and domestic services, post and telecommu-

Characteristics of different household groups

Characteristic Smoking Non-smoking Former-smoking  Recently-stopped
Number in household:

Children 0.78 - 0.53* 0.38* 0.61*
Female adults (<60 years) 0.82 0.60* 0.51* 1.09*
Male adults (<60 years) 0.78 0.54* 0.50* 0.99*
Female adults (60 years plus) 0.18 0.34* 0.44* 0.09*
Male adults (60 years plus) 0.20 0.25* 0.58* 0.29*
Percenlage with head of household:

Unemployed 205 11.2* 13.9* 46.2*
Retired 16.8 33.9* 48.7* 1.9*
Employer/manager 12.6 14.7* 14.4 21.7*
Professional 3.8 5.8* 53 3.9
Non-manual 9.3 8.5 2.8* 58
Skilled manual 19.0 10.6* 7.1* 11.7*

* Indicates that this characteristic is significantly ditferent from smoking households at the 99% confidence level.
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nications, recreational and entertainment services, books
and newspapers, and hair and beauty.

The finding that non-smoking households spend
significantly less on some items relative to smoking
households may seem counter-intuitive, given that the
main topic of interest.is estimation of how quitting

smokers re-allocated their freed” expenditure. However,

the figures in Table Al.3 relate to proportions of total
expenditure. If ‘freed’” expenditure is not re-allocated
equally across commodity groups, expenditure on some
classes will increase at a greater rate than others. Higher
marginal expenditure elasticities for some commodities,
therefore, may result in lower proportional expenditure,

but higher or equal absolute expenditure, on some items.

LCLILEAEB Proportions of total household expenditure (excluding tobacco and miscellaneous) allocated to

different goods and services

CS0 category Smoking Non-smoking Former-smoking | Recently-stopped
Food | 21.1 20.3* 21.0 18.6*
Alcohol 6.2 3.5* 3.7* 4.3*
Clothing & footwear 6.7 6.3 6.1 7.8
Housing 220 | 256 25.1* 19.1*
Fuel and power 7.4 7.2 6.9* 5.3*
Furniture & pictures 0.9 0.9 09 1.4
Carpets and other 0.4 0.4 0.4 0.5
Major appliances ] 15 1% 1.0 1.1
Textiles and other 0.5 0.5 0.5 0.6
Hardware 0.8 0.8 0.8 0.9
Cleaning materials 1.0 0.9* 0.8% 0.8
Household and domestic services 0.7 1.2* 1.4* 1.2
Cars and petrol 6.8 6.1* 6.1 8.6*
Other vehicle running costs ﬁ}— 1.1 1.4 4 1.6* 2.2*
Travel 2.3 1.7* 1.6* 1.9
Post and telecommunications 2.2 2.7 2.5% 2.2
Durables (eg.TVs}) _ 1.3 1.3 1.2 1.6
Sports etc. goods 0.7 0.6 0.5 0.6
Recreational goods A |22 1.9% 1.9 2.1
Recreation and entertainment 2.6 3.2* ' 3.4* 4.5*
Books and news | 19 2.1* 2.3% 1.9
Education 0.9 1.0 1.1 1.7*
Medicines 1.3 15 1.6 1.6
Toilet articles 1.6 1.5* 1.3* 1.5

- Hair and beauty 0.8 1.0* 0.9* 0.9
Qther goods 15 16 1.6 2.1*
Catering 4.2 4.0 3.8* 5.0*

* Indicates sipnificantly different from smoking households at the 99% significance level.
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Former-smoking households have similar spending
patterns to all non-smoking households. However, in
contrast to all non-smoking households, former smok-
ing households do not spend a significantly smaller pro-
portion than smoking houscholds on food, cars and
petrol or recreational goods. They do, however, spend a
significantly smaller proportion on fuel and power and
catering and a significantly larger proportion on ‘other
vehicle running costs’.

There are fewer instances of significantly different
proportions being spent by smoking and recently-
stopped households. The differences which set this
group apart from non-smoking and former-smoking
households are that this group spend a significantly
smaller proportion on food and housing, and a signifi-
cantly larger proportion on cars and petrol, entertain-
ment services, education and catering than smoking
households.

This analysis demonstrates that expenditure pat-
terns vary widely between different groups of non-smok-
ing households and between smoking and non-smoking
households. In this study, four assumptions about how
spending patterns will change are used to demonstrate
the potential range of economic consequences.
Nevertheless, recently-stopped households are most like-
ly to have similar characteristics to those households
which will contribute to the simulated 40% reduction in
tobacco expenditure. Furthermore, these households
have relatively recently been in a position to re-allocate
their income in reaction to released tobacco expenditure.
Therefore, it is likely that the spending patterns of
recently-stopped households will be the most appropri-
ate for simulating the economic consequences of a 40%

reduction in expenditure on tobacco.

Step 3: implications for consumer demand

The four new expenditure patterns have implications for
consumer demand at purchaser prices. However,
because the expenditure patterns of former and non-

smokers are available only from the FES some link

between the FES and the input-output tables is needed.
Expenditure according to FES categories were reassigned
to the National Accounts expenditure categories in Table
4 of Hayes and Hughes (1993). These themselves derive
from the definitions in CSO (1985). This allowed a real-
location of consumer expenditure among the 123 indus-
tries of the input-output tables according to the
expenditure patterns from the FES. However, inevitably
there are inaccuracies and these are discussed further in

Appendix 3.

Step 4: implications for tax revenue, imports
and distribution costs
The new expenditure patterns will obviously have impli-
cations for government tax revenue. Because tobacco is
such a highly taxed good there is a net tax loss even after
the increased tax returns on products that consumers
switch their expenditure to. It is important to take this
into account in step 6 below. However, adjustments have
to be made also for different import patterns and
changes in distribution costs because the Leontief
Inverse is based on expenditure at basic prices. The dif-
ference between purchaser and basic prices can be huge.
In 1990 consumer expenditure on tobacco at purchaser
prices was £8,578mn, expenditure at basic prices was
£820mn. Basic prices are defined as purchaser prices
minus taxes on production and expenditure and distrib-
utor trading margins plus subsidies. The import compo-
nent of UK tobacco expenditure also has to be taken
into account. More formally:
Cpasic = Cpurch - (imports + taxes + distributors trading
margins) + subsidies

which implies;

Cpurch = Cpasic = imports + net taxes + distributors
trading margins

It is therefore essential to rémove these elements
before further analysis is catried out. The input-output
tables contains details of imports at basic prices so these
figures were removed first. This leaves two unknowns,

net taxes and distributors’ margins. The input-output
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tables do give information on distribution industries
output at basic and purchase prices. Therefore we can

assume that:

Cdistpurch - Cistbasic = het taxes + other industries

distribution costs

In order to arrive at some meaningful conclusion assump-
tions need to be made about taxation rates so that the dis-
tribution costs of other industries can be solved for and
removed from expenditure at purchaser prices. For several
industries, including tobacco and alcohol which are sub-
ject to specific expenditure taxes, information on tax rates
were derived from the national accounts. The remaining
difference between Cpyp and Gy, was defined as distri-
bution costs. This allowed the remaining distribution
costs unaccounted for to be reallocated to the other goods
industries according to the proportionate gap in Cyeh
and Cp . Service industries were not allocated distribu-
tors margins since in most cases Coyrepy - Cpagic Was negli-
gible, as final services tend to be distributed by the
industries concerned themselves. Having dealt with distri-

bution costs satisfactorily the remaining gap between

C

purch and Chygc was defined as net taxation. Thus taxa-

tion and distribution can also be removed from Cprp, to
finally arrive at Cp ;.. Finally, distribution costs were-allo-
cated to the distribution industries (wholesale, retail,

hotels and catering and vehicle distribution).

Step 5: Implications for consumer demand at
basic prices

This process leads to four estimates of consumer demand
at basic prices. Assumptions about government reaction

are discussed below.

Step 6: Assumptions about government
reaction to changes in tax revenue

In the short-run the government will inevitably receive a
net fall in revenue as a result of reductions in consumer
spending on tobacco. This shortfall can be financed in
one of two ways. First, the government could react by

attempting to balance its tax loss by reducing expendi-
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ture on goods and services. In this scenario we assume
that it reduces expenditure on each industry in propor-
tion to existing expenditures across industries.
Alternatively it could react by increasing consumer taxa-
tion on other goods and services in proportion to exist-
ing expenditures, this being reflected in decreased

consumer spending.

Step 7: Implications for final demand at basic
prices

The culmination of steps 1 through 6 are 8 different sce-
narios where final demand vectors at basic prices is dif-
ferent from the known actual final demand vector for
1990.

Step 8: Implications for induced output at basic
prices

" Each vector of final demand was multiplied by the

domestic-use Leontief Inverse supplied by the CSO in
order to solve for final output at basic prices (see
Appendix 2). This change in output is what drives the

employment simulations in step 9.

Step 9: Assumptions about output-employment
ratios

In order to simulate the employment consequences of
changing output in response to a reduction in consumer
expenditure on tobacco certain assumptions needed to
be made. Comprehensive UK data on employment,
exists from the Census of Employment for 1989
{Department of Employment 1991) and 1991
(Department of Employment 1993) but not 1990.
Linear interpolation was used to construct 1990 figures.
The Census of Employment data, based on the Standard
Indu?trial Classification 1980 (SIC(80)) was regrouped
into the 123 input-output industry definitions accord-
ing to the reconciliation provided in Table 8 of Millard
(1994). Static output-employment. ratios were con-
structed on the basis of this known employment in 1990
and the original results for induced output from the

Leontief equation. These wete simply used as coeffi-



cients of multiplication for the 8 new scenarios. See
Appendix 3 for a discussion of the validity of these

assumptions.

Step 10: Final simulation resulis

Thus 8 simulation results under reasonable assumptions
were produced. Because of the detailed structure of the
input-output tables each simulation produced results for
123 different industries. These are cumbersome to pre-
sent and difficult to interpret. The results have therefore
been collapsed for the 10 main industty groupings of
SIC(80). One of these tables are reproduced and dis-
cussed in the main text. The remainder are presented in

Appendix 5 for reference.

Appendix 2 The theory of input-output
tables

Input-output tables describe the flow of goods and ser-
vices in the economy in matrix form (Millard (1994)
provides a more detailed description of the use of input-
output tables). They illustrate the relationship between
producers and consumers and the interdependence
among the different industries. This allows important
economic questions to be answered such as: what will be
the direct and indirect effect on the output of different
commodities given a change in demand? More specifi-
cally, it is possible to ask the question of what will be the
full economic consequences of a change in UK con-
sumer’s expenditure on tobacco.

Input-output tables were first developed in the
1930s by Wassily Leontief and applied to the US econo-
my. The most recent tables for the UK were published
for the year 1990 (Millard 1994) and this is one reason
why the analysis in the text is based in 1990. Millard
(1994) presents a simplified version of the framework of
input-output theory which is reproduced opposite.

In a simple economy with no taxes, foreign trade
and no distinction between commodities and industries,
which produce only one unique product, the relation-
ship in Table A2.1 is relatively simple to understand.

Final demand (f) represents expenditure on finished

LIV R [nput-output framework

PRODUCTION FINAL TOTALS
SECTORS DEMAND :

PRODUCTION w f q

SECTORS

PRIMARY v

INPUTS

TOTALS , q

goods and services by final end-users such as consumers
and government. However, in order to satisfy this final
demand industry needs to make the products demand-
ed. This involves buying goods and services from other
industries and these in turn will have to buy goods and
services. This is represented by W in the table. During
this stage employees are also paid and profits are made,
these are known as primary inputs (y) to the production
process. For example, when someone buys a CD from a
shop they are increasing final demand for that product
(£) but this also implies an increase in expenditure in
industries further down the chain (W). This in turn gen-
erates employment and profits (y).

More formally, matrix W records the value of
transactions between the production sectors of the econ-
omy and is known as a ‘use matrix'. Entry wy; shows the
amount bought by sector j of sector i’s output.
Commodity output is q. For the economy the output of
each production sector can be defined in terms of the
amounts purchased by other production sectors (the wy;,
or intermediate demand) and amounts sold to final con-
sumers such as government or individuals (final demand
or f). In total:

Q=W+ Wig + e+t Wi + 1)

Qp=Wip + Wy + ..+ Wy, + 5

Qu=Wup + Wy + o+ wyp + £
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This simply states that total output for each sector (q), or
industry, is the sum of its output which goes to other
intermediate industries (w) plus final demand for its fin-
ished products (f). It is useful to convert the use matrix
into coefficient form. This measures not the value of
every transaction, as does the use matrix, but the amount
of each commuodity produced per unit of output of the
purchasing sector. Each column of the use matrix, W, is
divided by the total gross outpﬁt of the purchasing sec-
tor. The typical cell of the coefficient matrix A, is ajj, the
amount of commodity i used in the production of a unit
of commodity j, or in matrix notation {(where gmat is the

diagonal matrix form of q):
Wy = a5 gmatj or A = W gmar!
This yields a more useful set of equations:

qp=a51qq + a;pqQp + e + 3Gy *+ £

Qy=a5pqy +agqy + o + 3G, +

qn = 3191 *+ 292+ - + Agpqn + fn

Again these can be written for convenience in matrix

form as:
q=Aq+f
This set of equations can be solved for q assuming that

the level of final demand is known (where (I-A)-1 is the

Leontief inverse):
q=T-A)r1f

More importantly for analysis, changes in f can be solved
for the resultant implications for g, given that the input-
output relationships hold. The basic methodology in
appendix 1 makes use of this relationship to simulate
changes in consumer expenditure as a result of reduc-
tions in tobacco purchases, how this feeds through to
final demand, and to induced output for intermediate

goods and services in the economy.
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The UK input-output tables for 1990 were used in
this analysis. They are constructed on a basic 123 x 123
matrix of industry relationships plus various final
demand vectors. The balance and derived tables can
be received directly from the CSO on disk or found
in Hayes and Hughes (1993) and Millard (1994)

respectively.

Appendix 3 Details of the assumptions
used in the study

In any counter-factual simulation work it is necessary to
make simplifying assumptions. This appendix outlines
the most important simplifying assumptions which have
been made in the study and discusses the implications

for the results obtained.

Analysis of expenditure patterns

The assumption that all released expenditure on domes-
tic tobacco is actually spent rather than saved may be
unrealistic. In particular the industry argues that smok-
ers may simply save their released expenditure (Pieda
1991). While this is an over-statement there is some evi-
dence that former smokers do save more than average.
The main text discusses this in more depth and presents
the results of various simulations where some of the

released expenditure on tobacco is saved.

The input-output analysis

Any input-output analysis work makes certain assump-
tions about industry structure and the workings of the
economy. In particular these are that supply can adapt to
final demand and that input-output coefficients remain
static in response to changing demand. The first necessi-
tates an actual or potential pool of unused or under-
utilised factors of production. If this pool is not available
then output may not reach predicted levels or greater
than predicted imports may be induced. However, in the
current economic climate it is not difficult to imagine a
sufficient pool of factors of production. The second

assumption implies that modes of production will not



change as demand changes. Fortunately, there is evi-
dence to suggest that technical coefficients are fairly stat-
ic in the short-run (McNicoll and Boyle 1992).
Additionally, the Leontief Inverse matrix is based
on commodity or product output. This means that it
shows how demand for other products changes in
response to a change in final demand for products.
However, we are interested in changes in industry
employment. Using the published matrix therefore
induces some inaccuracies since industries often produce
other products as well as their principle product. Ideally,
a modified Leontief Inverse based on changes in indus-
trial output would have been used but this was not con-

sidered feasible for this project.

The FES and the input-output tables

In order to link the likely expenditure patterns of smok-
ers who reduce their consumption with the conse-
quences for industry, expenditure by FES function and
CSO function had to be reconciled. Whilst for some
types of expenditure this is straightforward there will
obviously be some induced inaccuracies since disaggre-
gation of both classifications is not sufficient to be

totally precise.

Output-employment ratios

It has been assumed that employment-output coeffi-
cients are static in response to different final demand
vectors. This may not be valid if, for example, industries
react to what they see as temporaty demand changes by
changing part-time employment and to permanent

changes by changing full-time employment.

Conversion of employment figures to full-time
equivalents

The conversion of part-time and full-time employment
to full-time equivalent figures requires several assump-
tions. The 1990 New Earnings Survey (HMSO 1990)
provides information on the average hours worked of

part-time and full-time female employees and full-time

male employees according to whether they were in man- .

ual or non-manual professions. The Employment

Gazette (Department of Employment 1990) provides
details of the split between manual and non-manual
occupations for the manufacturing industries, Assuming
that male part-timers are the same proportion of total
tnale employment as women are of total female employ-
ment and that the relationship between manufacturing
manual and non-manual employment is reflected across
all industries a conversion to full-time employment is
possible. This results in dividing male and female part-
time employment by 1.91 and 1.94 respectively to con-

vert to full-time equivalents.
Appendix 4: Data sources

Central Statistical Office

Spreadsheet files containing all tables from Hayes and
Hughes (1993) and Millard (1994) were obtained from
the CSO. These include all input-output table data and
information on consumer demand, final demand, gov-
ernment demand, imports and the Leontief Inverse used

for deriving induced demand for 123 industries.

Census of Employment

Basic data on male and female full-time and part-time
employment in the UK were obtained from Department
(1991)
Employment (1993). These figures were reclassified into

of Employment and Department of

the input-output table classification of industries.

Family Expenditure Survey
The FES 1990 (OPCS 1992a) was analysed to provide

information on the expenditure and other characteristics
of the household population, smoking households and
predicted non-smoking households, households with
former smokers and households with recent former

smokers.

General Household Survey
The GHS 1990 (OPC§ 1992b) was analysed to predict

the likelihood of a household containing former smokers
and recent stoppers based on background variables
common to the FES 1990.
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United Kingdom National Accounts

Used to provide information on consumer taxation on

certain expenditure functions.
Appendix 5: Results

The detailed results for the employment implications of
a cut of 40% in tobacco expenditure during 1990 are
shown below under the 8 different combinations of
assumptions about expenditure patterns and govern-
ment reaction. Male and female full-time and part-time
employment changes are reported. For our purposes
part-time employment is defined as anyone employéd
for less than 30 hours per week in line with the Census

of Employment.

Tables

Industry groups in the tables are defined according to

the following:

Industry Definition

group

0 Agriculture, forestry and fishing
1 Energy and water extraction

2 Extraction ot minerals etc

3 Metal goods and engineering etc
4 Other manufacturing

5 Construction

] Distribution, hotels and catering
7 Transport and communications
8 Banking and finance etc

9 Other services

1. Released tobacco expenditure reallocated according to average consumer expenditure

LEL LRIl Government reacts by decreasing expenditure

Indgroup Employment category

SIC(80) Male FT Male PT
0 1212 249
1 1455 3
2 -153 -1
3 -771 -9
4 2240 122
5 -367 -6
6 8660 2264
7 2502 116
8 4125 107
9 -16194 -893
Total 2710 1953

Female FT Female PT Total
361 204 2027
280 66 1804

-146 -20 -319
-163 -27 -970
1295 780 4437
-35 -24 -431
5926 8958 25808
492 182 3293
2938 759 7928
-11581 -4522 -33190
-632 6356 10386
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m Government reacts by mcreasmg taxes on other consumer spendmg

Indgroup Employment category

SIC(80) Male FT Male PT Female FT Female PT Total

0 -348 -64 -97 -55 -564
1 185 1 52 17 255
2 -832 -8 -330 -65 -1235
3 -3283 -34 -948 -183 -4448
4 -7098 -142 -6414 -1104 -14758
5 254 4 24 16 298
6 5285 933 3774 4948 14940
7 474 32 79 49 634
8 636 22 417 105 1180
9 1771 494 2950 3415 8630
Total -2956 1238 -493 7143 4932
2 Released tobacco expenditure reallocated according to non-smokers

Government reacts by decreasing expenditure

Indgroup Employment category

SIC(80) Male FT Male PT Female FT Female PT Total

0 367 72 106 60 605
1 2518 8 506 105 3137
2 81 1 -214 -39 -171
3 -2097 -20 -474 -87 -2678
4 286 a1 96 372 845
5 2730 43 258 177 3208
6 -5076 -1899 -4533 -7508 -19016
7 -1789 -7 -274 17 -2053
8 7194 50 4046 937 12227
9 -12613 1309 -6378 7147 -10535
Total -8399 -352 -6861 1181 -14431
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m Government reacts by increasing taxes on other consumer spending

Indgroup Employment category

SIC(80) Male FT Male PT Female FT Female PT Total

0 -1571 -317 -463 -261 -2612
1 875 5 209 42 . 1131
2 -790 -9 -452 -97 -1348
3 -5186 -51 -1436 -279 -6952
4 -11044 -243 -9400 -1986 -22673
5 3415 53 322 222 4012
6 -9318 -3565 -7236 -12537 -32656
7 -4260 -112 -779 -149 -5300
8 2689 -57 837 106 3575
9 9698 2971 11556 16667 40892
Total -15492 -1325 -6842 1728 -21931

3 Released expenditure allocated according to former smokers

m Government reacts by reducing expenditure

Indgroup Employment category

SIC(80) Male FT Male PT Female FT Female PT Total

0 1282 260 379 214 2135
1 1084 5 231 37 1357
2 -55 -2 -325 -65 -447
3 -2297 -23 -528 -96 -2944
4 2271 162 838 813 4084
5 2266 35 214 147 2662
6 -4240 -1897 -4320 -7473 -17930
7 -2409 -39 -351 -29 -2828
8 6465 84 3989 968 11506
9 7328 2736 517 15874 11799

Total -2961 1321 644 10390 9394
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m Government reacts by increasing taxes on other consumer spending

Indgroup Employment category

SIC(80) Male FT Male PT Female FT Female PT Total

0 -687 -136 -199 -113 -1135
1 -521 1 -59 -25 -604
2 -915 -1 -554 -120 -1600
3 -5358 -53 -1480 -286 7177
4 -9094 =172 -8606 -1546 -19418
5 2962 46 280 192 3480
6 -8482 -3551 -7011 -12466 -31510
1 -4360 -143 -852 -193 -6048
8 1991 -23 789 138 2895
9 14850 4368 18290 25206 62714
Total -10114 326 598 10787 1597

4 Released expenditure allocated according to smokers who have recently stopped
Government reacts by decreasing expenditure

Indgroup Employment category

SIC(80) Male FT Male PT Female FT Female PT Total

0 -1209 -246 -358 -202 -2015
1 -8473 -20 -1615 -422 -10530
2 -758 7 317 57 1139
3 -370 -11 -141 -42 -564
4 3122 135 3277 560 7094
5 -2486 -39 -235 -161 -2921
6 13312 2342 6774 8895 31323
7 -87 22 171 68 31497
8 3687 155 1546 480 6042
9 23508 10210 41728 62633 143947

Total 30246 12541 50830 71752 165369
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JELURE I Government reacts by increasing taxes on consumer spending

Employment category

Indgroup

SIC(80) Male FT Male PT
0 -2794 -564
1 -9653 -22
2 -1476 -14
3 -3208 -39
4 -6768 -155
5 -1799 -28
6 9555 879
7 -2202 -66
8 -39 63
9 41747 11463
Total 23363 11517

Female FT Female PT Total
-823 -465 -4646
-1828 -465 -1 1_968
-514 -104 -2108
-1000 -211 -4458
-5182 -1487 -13592
-170 -117 -2114
4397 4484 19315
-263 -72 -2603
-1112 -213 -1301
56069 69738 179017
49574 71088 155542
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