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Introduction

Economic Trends brings together all the main economic indica-
tors. It contains three regular sections of tables and charts

Illustrating trends in the UK economy.

'Economic Update' Is a feature giving an overview of the
latest economic statistics. The content and presentation will
vary from month to month depending on topicality and
coverage ofthe published statistics. The accompanyingtable
on main economic indicators Is wider in coverage than the
table on selected monthly indicators appearing In previous
editions of Economic Trends. Data included in this section
may not be wholly consistent with other sections which will

have gone to press earlier.

An article on iInternational economic indicators appears
monthly and an article on regional economic indicators
appears every March, June, September and December. Oc-
casional articles comment on and analyse economic statistics
and Introduce new series, new analyses and new methodol-

Ogy-

Quarterly articles on the national accounts and the balance of
payments appear in a separate supplement to Economic
Trends entitled UK Economic Accounts which is published
every January, April, July and October.

The main section Is based on information available to the
CSO on the date printed in note 1 below and shows the
movements of the key economic indicators. The indicators
appear in tabular form on left hand pages with corresponding
charts on facing right hand pages. Colour has been used to aid
Interpretation in some of the charts, for example by creating
a background grid on those charts drawn to a logarithmic
scale. Index numbers in some tables and charts are given on
a common base year for convenience of comparison.

The section on cyclical indicators shows the movements of
four composite indices over 20 years against a reference
chronology of business cycles. The indices group together
Indicators which lead, coincide with and lag behind the
business cycle, and a short note describes their most recent
movements. The March, June, September and December
Issues carry further graphs showing separately the move-
ments in all ofthe 27 indicators which make up the composite

Indices.

Economic Trends is prepared monthly by the Central Statistical
Office In collaboration with the statistics divisions of Govern-
ment Departments and the Bank of England.

Notes on the tables

1. All data in the tables and accompanying charts Is current, as
far as possible, to 18 January 1995

2. Some data, particularly for the latest time period, IS provi-
sional and may be subject to revisions In later issues.

CSO Databank

3. The statistics relate mainly to the United Kingdom; where
figures are for Great Britain only, this I1s shown on the table.

4, Almost all quarterly data are seasonally adjusted; those not
seasonally adjusted are indicated by NSA.

5. Rounding may lead to inconsistencies between the sum of
constituent parts and the total in some tables.

6. A line drawn acrass--a ¢olymin between two ®aisecutive
figures indicates that the figures above and below the line have

been compiled on different bases and are not strictly comparable.
In each case a footnote explains the difference.

7. 'Billion' denotes one thousand million.

8. Thereisnosingle correctdefinition ofmoney. Consequently,
several definitions of money stock are widely used:

MO the narrowest measure consists of notes and coin 1n circula-

tion outside the Bank of England and bankers' operational depos-
Its at the Bank.

M2 comprises notes and coin in circulation with the public plus

sterling retail deposits held by the UK private sector with UK
banks and building societies.

M4 comprises notes and coin in circulation with the public,

together with all sterling deposits (including certificates of de-
posit) held with UK banks and building societies by the rest ofthe
private sector.

The Bank of England also publish data for liquid assets outside
M4,

Symbols used:

. hot available

- nil or less than half the final digit shown

+ alongside a heading indicates a series for which measures
of variability are given in the table on page T79

t Indicates that the data has been revised since the last
edition; the period marked is the earliest in the table to have
been revised

* average (or total) of five weeks.

The Technical Editor would welcome readers' suggestions
for improvements to Economic Trends.

Marketing and Sales Branch

Central Statistical Office
19 January 1995

The data in this publication can be obtained in computer readable form viathe CSO Databank service which provides macro-
economic time series data on disc. For more details about the availability of this and other datasets, prices or to place your
order please telephone, write or fax: Databank Marketing, Room 131/4, Central Statistical Office, Government Buildings,
Great George Street, London, SW1P3AQ. Telephone: 0171 2706081 orfax 0171 2704986. The CSO does not offerdirect

on-line access for these data but a list of host bureaux offering such a facility Is available on request from the CSO.



ECONOMIC UPDATE - JANUARY 1995

(Includes data up to 20 January 1995)

Summary

- GDP at constant factor cost, seasonally adjusted, grew by 0.8
per cent in 1994 Q4.

- the volume of retail sales was 0.5 per cent higher in the three
months to December compared with the previous three months.

- the retall prices index (RPI) rose at a rate of 2.9 per cent In the
12 months to December.

- UK claimant unemployment, seasonally adjusted, fell sharply
by 54,600 to 2.414 million in December.

- the UK visible trade deficit fell from £2.3 billion in the three
months to July to £1.7 billion in the three months to October.

Activity

Growth In GDP at constant factor cost, seasonally adjusted,
remained at 0.8 per cent between 1994 Q3 and 1994 Q4.
Excluding oil and gas extraction, GDP rose by 0.7 per cent. Chart
1 shows the continued expansion in GDP.

Chart 1

Gross domestic product
at constant factor cost

seasonally adjusted 1990= 100

2. The CSO*s coincident cyclical indicator rose continuously
from its trough In 1992 Q2. Partial information suggest that the
shorter leading index has fallen since September 1994 and the
longer leading index has declined since June 1994.

Output

3. Within

and expectations

GDP itisestimated that growth in the output of the

production industries has slowed in 1994 Q4. The output of
the service sector Is estimated to have grown by 0.8 per cent.

|_atest esti
manufact
the growt

mates of trends in output growth are 4\2 per cent for
Uring and 5 per cent for production. Chart 2 shows

N In manufacturing and production output.

Chart 2

Output of the production Industries

seasonally adjusted 1990= 100

4. The CBI Monthly Trends Enquiry in manufacturing
revealed that the output expectations balance for the next 4

months, seasonally adjusted, rose strongly from 25 per cent In
November to 34 per cent in December.

Indicators of domestic demand

5. In the three months to December, the volume of retail sales
was 0.5 per cent higher than in the previous three months and
3.2 per cent up on a year earlier.

6. The Bank of England released figures on personal
borrowing for the first time. They showed that net lending to
consumers, on the broader coverage and seasonally adjusted,

fell slightly from £1,664 million In the three months to August
to £1,619 million In the three months to November. Net

lending secured on dwellings fell from £5,098 million in the
three months to August to £4,880 million in the three months

to November.



Prices and wages

/. The 12-month rate of increase of the retail prices index (RPI)
rose to 2.9 per cent in December. Increases from the November
Budget In excise duties on petrol, vehicle licence fees and part of
the Increase In duties on tobacco fed into the index along with a
sharp rise in food prices between November and December. Chart
3 shows the high growth in retail prices of seasonal foods in 1994.
Excluding mortgage interest payments, the 12-month rate rose
from 2.3 per cent in November to 2.5 per cent in December. This
rate 1s within the government's target range of 1-4 per cent.

Chart 3

Retall prices index - food

8. Earlier growth In input prices appeared to be partially feeding
through Into output prices. The three month on three month
annualized percentage growth In the output price Iindex for
manufactured products (home sales), seasonally adjusted and
excluding food, beverages, tobacco and petroleum, rose from 4.2
percent in November to 4.5 per cent in December. Over the same
period, the annualized change in input prices (all manufacturing),
seasonally adjusted, fell from 8.2 per cent to 6.8 per cent.

9. The net number of firms expecting to raise prices of
manufactured products fell in December. The CBI Monthly
Trends Enquiry for manufacturing showed a balance of 18 per
cent, seasonally adjusted by the CSO, expecting to raise prices In
the next four months. The fall in the balance of manufacturers'
expecting to Increase prices Is shown In chart 4.

10. The annual rise In underlying whole economy average
earnings for Great Britain remained at 3V4 per cent In November -
the rate at which it has been for nine months in 1994. The sectoral
split also shows no change In the underlying rate of increase In
earnings. It remained at 4V2 per cent for the production industries,

4NA4 per cent for manufacturing industries and 3Va per cent for the
service Industries.

Chart 4

CBI price expectations

Labour market and productivity

11. Chart 5 shows UK claimant unemployment, seasonally
adjusted, fell sharply in December by 54,600 to 2.414 million,
or 8.6 per cent of the workforce. In the three months to
December the average monthly fall was 49,600 compared with
an average fall of 27,000 In the three months to September.

Chart 5
Monthly changes

In UK claimant unemployment

seasonally adjusted thousands



12. The Autumn 1994 Labour Force Survey (September to
November) also revealed a substantial fall in unemployment. ILO
unemployment, seasonally adjusted, was 2.5 million in Great
Britain over this period - a fall of 144,000 since the Summer
survey.

13. LFS employment in Great Britain, seasonally adjusted, rose
by 115,000 between the Summer and Autumn to 25.2 million.

14. In the three months to November, productivity In
manufacturing was 6.2 per cent up on the three months to
November 1993. Unit wage costs in manufacturing fell by 1.3
per cent over the same period. Chart 6 shows the continued
strength of productivity growth along with subdued unit wage
costs In manufacturing.

Chart 6
Manufacturing - productivity and
unit wage costs

seasonally adjusted 3 months on 3 months a year ago

Monetary indicators

15. The annual growth of narrow money (MO), seasonally
adjusted, fell from 7.0 per cent in November to 6.8 per cent In
December, but still well outside the Government's monitoring
range of 0-4 per cent. However, annual growth of broad money
(M4), seasonally adjusted, provisionally remained at 4.5 per cent

In December, to remain well within the monitoring range of 3-9 per
cent.

Government finances

16. In December the public sector borrowing requirement
(PSBR) was £0.7 billion. Privatisation proceeds of £0.7 billion for
British Coal reduced the deficit. The PSBR was £23.3 billion In the
first nine months of 1994/95 compared with £31.4 billion in the

same period last year. Excluding privatisation proceeds the figures
were £27.8 billion and £34.8 billion respectively.

Balance of payments

17. The deficit on the balance of UK visible trade, shown In
chart 7, fell from £2.3 billion In the three months to July to
£1.7 billion in the three months to October. Over this period
the volume of total exports, excluding oil and erratics, rose
by 7 per cent. On the same basis imports rose by 2Vi per cent.

Chart 7
Balance of UK visible trade
seasonally adjusted £ billion
m0.5
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Forecasts for the

A comparison ofindependent forecasts, December 1994

The tables below are extracted from HM Treasury's "FORECASTS FOR THE UK ECONOMY"™ and summarise the average
and range of independent forecasts for 1994 and 1995, updated monthly.

Independent Forecasts for 1994

Average Highest _owest
GDP growth (per cent) 1 I 4.0 33
Inflation rate (Q4)
RPI , 2.7 ’ 2.2
-RP1 excl MIPS 2.2 | 2.8 1.9
Unemployment (Q4, mn) 2.51 | 2.63 2.44
Current Account (£bn) 4.1 1 2.1 -8.6
PSBR (1994-95, £bn) 32.7 37.9 28.5

Independent Forecasts for 1995

Average Highest |_owest
GDP growth (per cent)
Inflation rate (Q4)
-RPI
-RPI excl MIPS
Unemployment (Q4, mn) 2.25 2.60 2.00
Current Account (£bn) -3.5 -12.0
PSBR (1995-96, £bn) 21.7 32.0 14.0

N OTE: "FORECASTS FOR THE UK ECONOMY"" gives more detailed forecasts from 44 organisations, covering 24

variables and is published monthly by HM Treasury, available on annual subscription, price £75. Subscription enguiries
should be addressed to Miss H Jehal, Publishing Unit, Room 53a/4, HM Treasury, Parliament Street, London SWIP 3AG

(0171 270 5607).



INTERNATIONAL ECONOMIC INDICATORS

(Includes data up to 19 January 1995)

INTRODUCTION

The series presented here are taken from the Organisation of Economic
Co-operation and Development’s (OECD) Main Economic
Indicators, except for the United Kingdom where several of the
series are those most recently published. The series shown are for
each of the G7 economies (United Kingdom, Germany, France,
Italy, United States, Japan and Canada) and for the European
Communities (EC) and OECD countries In aggregate.

2. The length and periodicity of the series have been chosen to show
their movement over a number of years as well as the recent past.
There Is no attempt here to make cross country comparisons across

cycles. Further, because the length and timing of these cycles varies
across countries, comparisons of indicators over the same period
should be treated with caution.

COMMENTARY

3. Grossdomestic product (GDP) atconstantmarket prices grew
In the six G7 countries for which data was available for 1994 Q3. In
Europe, growth continued with rises of 0.7 per cent in the United
Kingdom, 0.7 per cent In France and 1.2 per cent in Germany

between 1994 Q2 and 1994 Q3. The recovery in quarterly growth of
GDP has been maintained for the last six quarters in France and the
last three quarters in Germany.

3. Consumer price inflation in the United Kingdom rose from 2.6
per cent In November to 2.9 per cent In December; Inflation has
accelerated by 0.7 percentage points since September. In continental
Europe, inflation remained at 2.7 per cent in Germany and rose from
3.7 percentto4.0 percentin ltaly between November and December.
Overthe same period, inflation remained at 2.7 percent in the United
States. Between October and November, inflation rose In Japan,
from 0.9 per cent to 1.3 per cent, while in Canada deflation slowed
from 0.2 per cent to 0.1 per cent.

4. The standardised unemployment rate (ILO based) fell in the
United Kingdom from 9.2 per cent in October to 9.0 per cent In
November. Over the same period, the rate remained at 12.6 per cent
In France. In December, standardised unemployment rates edged
lower in the United States and Canada, to 5.4 per centand 9.5 per cent
respectively. The unemployment rate in Japan fell more sharply
from 3.1 per cent in October to 2.9 per cent in November.

Gross domestic product at constant market prices; index numbers

United

Kingdom Germany” France Italy
FNAO GABI GABH GABJ
1980 76.8 79.9 79.2 80.3
1985 84.9 84.7 85.4 86.1
1986 88.6 86.7 87.6 88.6
1987 02.8 87.9 89.5 91.4
1988 97.5 91.1 93.6 05.1
1989 99.6 94.4 07.6 97.9
1990 100.0 100.0 100.0 100.0
1991 98.0 104.6 100.8 101.2
1992 97.5 105.8 102.0 102.0
1993 99.6 103.8 101.0 101.3
1991 Q3 97.7 104.8 101.1 101.4
CM 97.9 105.3 101.5 102.0
1992 Q1 97.2 106.4 102.2 102.4
Q2 97.3 106.3 102.0 102.5
Q3 97.7 105.7 102.0 101.6
04 97.9 104.9 101.8 101.5
1993 Q1 08.5 104.0 100.7 101.1
02 99.1 104.4 101.0 101.4
03 99.9 105.5 101.1 100.8
04 100.7 105.2 101.3 101.8
1994 01 101.7 105.7 102.1 102.2
02 103.2 106.8 103.3 103.7

03 104.0 108.1 104.0

Percentage change, latest quarter on corresponding quarter of previous year

1994 02 4.2 2.3 2.3 2.3
03 4.0 2.5 2.9

Percentage change, latest quarter on previous quarter

1994 02 1.5 1.0 1.2 1.5
03 0.7 1.2 0.7

2 Germany (Federal Republic of Germany before unification)

1990 = 100
United
EC States Japan”® Canada Major 7 OECD
GAEK GAEH GAEI GAEG GAEO GAEJ
79.0 77.1 66.4 75.1 75.8 75.8
85.0 87.4 80.0 86.6 85.4
87.5 89.9 82.1 89.5 87.8
90.0 92.7 85.7 93.2 90.7
93.8 96.4 91.0 97.8 94.7
97.1 08.8 95.4 100.2 97.7
100.0 100.0 100.0 100.0 100.0 100.0
101.7 99 .4 104.3 98.2 100.9 100.9
102.5 101.7 105.7 08.8 102.5 102.4
102.2 104.8 105.8 101.0 103.9 103.8
101.7 99.6 104.7 98.5 101.1 101.1
102.1 99.7 105.4 98.5 101.4 101.4
103.0 100.4 106.0 98.6 102.0 102.1
102.7 101.0 105.7 98.7 102.2 102.2
102.3 101.9 105.6 98.8 102.5 102.5
102.1 103.3 105.5 98.9 103.1 102.9
101.7 103.6 105.9 99.8 103.2 103.1
102.0 104.2 105.4 100.8 103.5 103.5
102.4 104.9 105.5 101.2 104.0 104.0
102.8 106.5 104.8 102.1 104.8 104.7
103.5 107.4 105.5 103.1 105.6 105.5
108.5 105.8 104.8 106.4 106.5
109.6 106.7 106.0 bt
4.1 0.4 4.0 2.6 2.9
4.5 1.1 4.7 . @
1.0 0.3 1.6 0.8 0.9
1.0 0.9 1.1



Standardised unemployment rates: percentage of total labour force®

United United
igdom Germany” France ltaly EC3 States Japan Canada Major 7 OECD
GABF GABD GABC GABE GADR GADO GADP GADN GAEQ GADQ
6.4 2.9 6.2 7.5 6.4 7.0 2.0 7.4 5.5 5.8
1985 11.2 7.1 10.2 9.6 10.8 7.1 2.6 10.4 7.2 7.8
1986 11.2 6.4 10.4 10.5 10.8 6.9 2.8 9.5 7.1 7.7
1987 10.3 6.2 10.5 10.9 10.6 6.1 2.8 8.8 6.7 7.3
1988 8.6 6.2 10.0 11.0 9.9 5.4 2.5 7.7 6.1 6.7
1989 7.2 5.6 9.4 10.9 9.0 5.2 2.3 7.5 5.7 6.2
1990 6.8 4.8 8.9 10.3 8.4 5.4 2.1 8.1 5.6 6.1
1991 8.8 4.2 9.4 9.9 8.7 6.6 2.1 10.2 6.3 6.8
1992 9.9 4.6 10.4 10.5 9.5 7.3 2.2 11.2 6.9 7.5
1993 10.3 5.8 11.7 10.2 10.7 6.7 25 11.1 6.9 7.8
1994 Q3 9.5 6.9 12.6 11.8 11.5 6.0 3.0 10.1 6.8 7.8
04 >H H oK 5.9 0.7
1993 Dec 9.9 6.3 12.4 11.3 6.3 2.8 11.1 7.0 8.0
1994 Jan 10.0 6.4 12.5 11.7 11.4 6.6 2.7 11.3 7.1 8.1
Feb 9.9 6.5 12.5 . 11.5 6.4 2.9 11.0 7.1 8.1
Mar 0.8 6.5 12.6 : 11.5 6.5 2.8 10.5 7.1 8.1
Apr 0.6 6.6 12.6 12.5 11.6 6.4 2.8 10.9 7.1 8.0
May 9.6 6.6 12.7 11.6 6.0 2.8 10.7 6.9 7.9
Jun 9.6 6.6 12.6 11.6 5.9 2.9 10.3 6.9 7.9
9.6 6.7 12.6 11.6 6.1 3.0 10.1 6.9 7.9
9.5 6.9 12.6 11.5 6.0 3.0 10.3 6.9 7.9
9.4 6.8 12.7 11.5 5.8 3.0 10.0 6.8 7.8
9.2 6.8 12.6 11.4 5.6 3.1 9.9 6.7 7.7
9.0 » 12.6 11.4 5.5 2.9 9.6 6.6 7.6
5.4 9.5

1 Uses an ILO based measure ot those without work, currently available for
work, actively seeking work or waiting to start a job already obtained

2 Western Germany (Federal Republic of Germany before unification)

3 Excludes Denmark, Greece and Luxembourg



United

Kingdom

1980 1.2
1985 0.6
1986 -0.2
1987 -1.2
1988 -3.5
1989 -4.4
1990 -3.5
1991 -1.4
1992 -1.6
1993 -1.6
1993 04 -1.3
1994 Q1 -0.8
Q2 -0.4

1 Balance as percentage of QNP

Germany
-1.7

2.1
4.5
4.1
4.2
4.9

France

-0.6

-0.1

0.3
-0.6
-0.5
-0.5

-0.8
-0.5
0.3
0.8
0.3

0.2

2 Western Germany (Federal Republic of Germany before unification)

1980

1985
1986
1987
1988
1989

1990
1991
1992
1993

Total industrial production: index numbers

1993 Q3

Q4

1994 Q1

Q2
03

1993 Nov

Dec

1994 Jan

Feb
Mar
Apr
May
Jun

Jul

Aug
Sep
Oct
Nov

United
Kingdom

DV/ZI
81.5

88.0
90.1
93.7
98.2
100.3

100.0
96.1
95.9
97.9

98.4
99.6

100.7
102.8
104.1

99.9
99.4

100.4
101.1
100.6
102.4
102.9
103.1

103.6
103.8
104.8
105.1
104.1

Germany”

HFGA

83.0

85.6
87.3
87.6
90.7
95.1

100.0
103.1
101.0

86.8

93.8
93.6

93.5
96.5
97.6

93.3
93.8

92.1
93.9
94 .4
96.0
95.9
96.8

99.0
96.3
97.4
98.2
97.8

France

HFFZ
89.1

87.5
88.3
90.0
94.3
98.1

100.0
99.9
98.8
95.1

95.5
94.6

95.4
98.2

97.6
96.6

97.8
Q7.7
98.4
100.3
100.9
100.4

102.5
102.6
102.4
101.7

Italy

HFGB
87.9

384.8
87.9
91.3
96.8
99.8

100.0
99.1
98.9
96.5

96.7
96.1

96.0
100.6
103.6

96.6
95.2

94.9
96.8
96.3
100.3
100.3
100.1

104.3
105.2
101.3
102.5

EC

GACY

1
1

1
1

384.2

86.2
88.2
90.1
94 .2
98.1

00.0
00.1
98.8
95.5

96.5
96.3

96.9
01.8
01.8

96.3
96.2

95.7
97.4
97.4
99.4
99.7
99.8

Balance of payments current account as percentage of GDP

Italy

United
States

HFGD
79.3

89.0
89.9
94.3
98.5
100.0

100.0

98.2
100.5
104.6

105.9
107.2

109.1
110.7
112.0

106.4
107.5

108.1
108.5
109.3
109.4
110.0
110.8

111.5
112.3
112.3
112.8
113.4

Percentage change: average of latest three months on that of corresponding period of previous year

1994 Oct

Percentage change: average of iatest three months on previous three months

Nov

1994 Oct

Nov

5.9
5.4

7.5

-2.4
4.2

0.1
0.4

5.0

1.0

6.6

1.4

N Western Germany (Federal Republic of Germany before unification)
2 Not adjusted for unequal number of working days In a month
3 GDP In Industry at factor cost and 1986 prices

4 Some countries excluded from area total

7.0
6.8

1.5
1.2

UnHed
States”M

Japan”®
HFGC

67.3

79.8
79.6
82.4
90.7
96.0

100.0
101.9

96.1
92.0

91.6
89.8

91.2
91.8
94.1

90.4
89.8

90.2
389.8
93.7
91.6
90.7
93.1

92.2
95.9
94.1

93.3

4.0

2.6

0.1

-3.1
-3.5
-3.7
-2.6
-2.0

-1.7
-0.1
-1.1

-0.2

-1.9

Canada®

HFFY
81.5

94.5
93.8
98.4
103.6
103.4

100.0
95.9
96.8

101.5

101.9
102.9

103.6
107.0
109.3

103.1
102.9

103.3
103.0
104.5
105.9
106.7
107.7

108.7
109.9
109.5
109.8

7.1

1.9

Japan”

-1.0

3.6
4.3
3.6
2.7
2.0

1.2
2.3
3.1
0.3

2.8

3.1
0.2

Canada

-0.6

-1.3
-2.8
-2.8
-3.5
-4.1

-3.8
-4.1
-3.8
-4 .4

-4.1

-4.0
-4.1

Major 7

GAES
78.7

86.3
87.3
90.6
95.6
98.5

100.0
99.6
99.0
98.8

99.3
99.5

100.7
102.7
104.4

99.3
99.5

99.8
100.2
101.5
101.9
102.0
103.0

103.9
104.9
104.3
104.5

5.7

1.6

1990 = 100

OECDA

GACX
91.3

100.0
101.2
104.9
95.5
98.5

100.0
99.5
98.8
98.5

99.4
99.5

100.8
102.7
104.4

99.4
99.5

99.8
100.5
101.4
101.9
102.2
103.1

105.1
104.4
104.5

4 %



Producer prices (manufacturing)
Percentage change on a year earlier

United United
Kingdom Germany” France”®
1980 ° 15 9 Y States Japan Canada Major 7 OECD
. oo 13.4 14.8 13.4
: 13.2 13.2
1985
1986
1987
1988
1989
1990
1991 4.0
1992
1993
1994 Q2 16
Q3
04
1993 Dec
3.7 -0.2 1.3
1994 Jan
Feb 21 0.2 1.8
Mar 0.3 2.1
Apr 0.2 2.2
May 0.0 3.4
Jun 0.1 4.0
0.3 4.2
0.6 4.4
1.4 5.1
1 Western Germany (Federal Republic of Germany before unification)
2 Producer prices in intermediate goods
Total employment: index numbers?
1990 = 100
‘unnea A United
Kingdom Germany France” Italy EC States” Japan Canada” Major 7 OECD
DMBC GAAR GAAU GAAS GADW GADT GADU GADS GAEU GADV
1980 95.0 95.3 96.6 97 100 84 89 85 y y
1985 91.9 93.5 95.6 97 93 o1 03 89 92 92
1986 92.0 94 .4 96.1 08 o4 93 94 92 04 93
1987 03.8 95.3 96.5 08 95 95 95 94 95 95
1988 96.9 96.3 97.5 99 97 08 96 97 97 97
1989 99.3 97.2 99.0 99 08 100 08 99 99 99
1990 100.0 100.0 100.0 100 100 100 100 100 100 100
1991 97.3 101.9 100.0 101 100 99 102 08 100 100
1992 94.8 102.8 99.4 101 99 100 103 o7 100 100
1993 93.7 100.9 97.9 06 o7 101 103 99 100 99
1993 Q1 93.5 100.9 98.1 o7 97 99 101 95 99 08
Q2 93.5 100.9 08.3 96 97 101 104 99 100 100
Q3 93.9 100.9 08.1 96 o7 102 104 101 101 100
Q4 93.9 100.0 97.2 95 96 102 104 99 100 100
1994 Q1 93.6 99.1 97.3 03 95 102 101 96 100 99
Q2 903.6 . 08.2 93 96 104 105 101 101 101
Q3 94.0 04 105 104 104
1994 Jul s y 94 96 106 104 104 102 101
Aug . . B 95 106 104 104 102 101
Sep 105 104 102
Percentage change, latest quarter on that of corresponding period of previous year
1994 Q2 0.1 y -0.1 -3.1 -1.0 3.0 1.0 2.0 1.0 1.0
Q3 0.1 y -2.1 2.9 0.0 3.0
Percentage change latest quarter on previous quarter
1994 Q2 0.0 y 0.9 0.0 1.1 2.0 4.0 5.2 1.0 2.0
Q3 0.4 . . 1.1 1.0 -1.0 3.0

1 Not seasonally adjusted except for the United Kingdom
2 Western Germany (Federal Republic of Germany before unification)

3 Excludes members of armed forces



Average wage earnings in manufacturing”®
Percentage change on a year earlier

United United
Kingdom” Germany® France Italy EC Slates Japan Canada Major 7 OECD
1980 17.6 6.5 15.0 18.7 11.4 8.1 7.4 0.6 8.9 9.3
1985 9.0 4.2 5.7 11.4 7.0 3.5 3.1 3.8 5.1 5.2
1986 7.7 4.0 4.0 4.7 5.3 2.3 1.4 2.4 2.4 3.7
1987 8.1 3.8 3.1 6.6 6.3 2.2 1.7 3.6 3.5 3.6
1988 8.5 4.6 3.0 6.0 4.7 2.2 4.5 4.6 3.4 4.6
1989 8.8 3.5 3.8 6.1 5.6 3.2 5.8 5.5 4.4 4.4
1990 9.3 5.1 4.6 7.2 6.4 3.1 5.3 4.2 5.3 5.3
1991 8.2 5.7 4.3 9.8 7.0 3.0 3.5 5.0 5.0 5.0
1992 6.6 6.2 3.6 5.4 6.5 2.9 1.1 2.9 2.9 3.8
1993 4.5 2.6 3.5 4.4 1.9 0.1 2.8 2.8 2.8
1993 04 3.9 2.2 3.9 5.2 2.8 -0.2 1.8 2.6 2.6
1994 Q1 4.9 2.1 4.2 4.3 3.7 2.9 1.8 2.9 3.8
02 4.4 2.4 4.1 3.4 2.8 5.0 0.9 3.6 3.6
03 2.4 1.8
1993 Oct 3.8 2.2 4.0 4.3 2.8 0.6 1.8 2.9 2.9
Nov 4.0 4.0 5.2 2.8 1.7 1.8 3.8 3.8
Dec 4.0 3.7 4.3 3.7 -1.1 0.9 1.4 2.2
1994 Jan 4.8 2.1 4.0 4.3 2.8 4.5 0.9 3.8 3.8
Feb 4.4 4.3 4.3 3.7 1.8 1.8 3.9 3.8
Mar 5.3 » 4.5 4.3 3.7 2.4 2.7 3.8 2.8
Apr 4.7 2.4 4.6 3.4 2.8 1.9 1.8 2.9 2.8
May 4.3 4.6 3.4 2.8 1.0 1.8 2.9 2.8
Jun 4.3 3.0 2.5 2.8 9.1 2.7 5.0 4.2
Jul 4.2 2.4 3.1 2.8 -5.2 1.8 0.8 0.0
Aug 4.5 2.8 -1.5 0.0 1.9
Seo 2.8
1 Definitions of coverage and treatment vary amor” countries
2 Figures tor Great Britain refer to weekly earnings; others are hourly
3 Western Germany (Federal Republic of Germany before unification)
Retall Sales (volume): index numbers
1990 = 100
United United
Kingdom Germany’ France Italy EC States Japan Canada Major 7 OECD
FAAM GADD GADC GADE GADH GADA GADB GACZ GAEW GADG
1980 71.5 83.5 91.5 72.6 80.0 72.2 103.2 /4.8 89.9 90.7
1985 82.8 80.8 90.5 87.4 84.2 85.9 100.0 89.3 100.0 100.0
1986 87.2 83.6 92.6 93.3 87.9 90.7 101.5 93.4 104.5 104.4
1987 91.6 86.9 94.8 97.8 91.6 03.1 107.1 08.6 108.3 108.1
1988 97.3 89.8 08.2 95.7 94.4 96.7 91.6 102.4 95.6 954
1989 99.3 92.2 99.4 102.3 97.7 99.3 95.1 102.3 98.4 08.3
1990 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
1991 08.9 105.7 100.1 97.3 100.7 97.9 102.1 89.6 99.1 99.3
1992 99.5 103.6 100.3 102.2 101.2 101.1 99.2 90.8 100.5 100.4
1993 103.0 99.3 100.3 99.0 99.4 106.4 04 .4 93.5 102.1 101.4
1994 02 106.3 99.6 111.7 91.8 101.0 104.0 103.0
03 107.1 102.1
1994 Mar 105.7 100.9 103.1 08.1 101.3 112.9 93.0 101.5 105.9 105.0
Apr 106.2 92.5 98.4 91.1 96.3 111.6 91.3 99.6 103.4 102.3
May 106.2 98.1 100.1 91.4 98.0 111.4 91.8 101.1 104.1 103.0
Jun 106.4 100.2 112.2 92.2 102.3 104.6 103.6
Jul 107.0 99.4 111.7 95.0 100.4 104.4 103.3
Aug 106.8 103.1 112.5 101.2 105.4
Sep 107.3 103.6 102.0
Oct 107.4 96.2 104.0
Nov 107.4 97.5
Dec 107.9

Percentage change average of latest three months on that of corresponding period of previous year

1994 Nov

Dec

-0.4

Percentage change average of latest three months on previous three months

1994 Nov

1 Western Germany (Federal Republic of Germany before unification)

Dec

-1.8



World trade

Export of manufactures

Import of manufactures

Export of goods

Import of goods

World OECD Other World OECD Other World OECD Other World
GAFE GAFF GAFG GAFH GAFI GAFJ GAFK GAFL GAFM  GAFN
1980 58.7 62.4 44.5 60.5 50.9 86.5 62.9 64.0 59.8 65.4
1985 77.6 63.8
1986 79.0 74.1
1987 82.5 80.6
1988 89.0 89.8
1989 95.3 95.0
1990 100.0 100.0 100.0 100.0 100.0 100.0 1000 1000 1000 1000
1991 103.1 102.3 106.2 104.2 103.4 106.3 103.6 103.2 104.3 103.8
1992 107.8 107.1 110.7 110.6 109.8 1130 109.7 1085 1068  108.2
1993 111.2 109.0 119.7 113.8 110.7 152.2 112.8 110.6 113.4 111.5
1991 Q3 104.1 103.0 108.5 105.4 104.4 108.0 104.5 103.8 106.3 104.9
Q4 105.2 105.0 106.0 106.7 106.8 106.4 105.8 106.3 103.6 105.7
1992 Q1 107.4 107.1 108.5 109,2 109.0 109.9 108.4 108.4 105.3 107.7
Q2 106.9 106.0 110.4 109.9 109.0 112.5 109.2 107.5 106.6 107.4
Q3 108.4 107.5 111.7 111.8 110.8 1143 1108  109.2 1075  108.9
CM 108.6 107.7 112.4 111.7 110.4 115.2 110.4 109.0 107.9 108.9
1993 Q1 108.5 106.5 116.4 111.2 108.1 148.8 1103 1079  110.8  108.8
Q2 109.5 107.8 116.4 112.0 109.2 148.8 111.2 109.3 110.8 109.9
Q3 112.1 109.3 122.9 114.8 111.1 155.5 113.9 110.9 116.0 112.4
Q4 114.5 112.4 122.9 117.1 114.2 155.5 115.7 114.2 116.0 114.8
1994 Q1 117.9 115.0 129.0 121.0 117.5 162.4 119.2 116.3 120.9 117.7
Q2 121.5 119.6 129.0 123.7 121.2 162.4 121.6 120.5 120.9 120.8
Percentage change, latest quarter on corresponding gquarter of previous year
1994 Q1 8.0 10.6
Q2 10.9 10.8 9.9
Percentage change, latest quarter on previous quarter
1994 Q1
Q2 3.1 2.0

1 Data used In the World and OECD aggregates refer to Germany after unifi-
cation

OECD
GAFO

60.3

100.0
103.1
109.3
110.3

104.1
106.0

108.4
108.7
110.4
109.6

108.0
109.1
110.9
113.4

116.2
119.5

Other

GAFP

79.9

100.0
105.7
111.3
120.2

107.4
105.6

108.6
110.9
112.5
113.2

117.6
117.6
122.8
122.8

128.3
128.3

1990 = 100
World trade
manufact-
ures  goods
GAFR  GAFQ
59.6 64.1
100.0 100.0
103.6 103.7
109.2 108.9
112.5 112.2
104.7 104.7
105.9 105.7
108.3 108.0
108.4 108.3
110.1 109.8
110.1 109.6
109.8 109.6
110.7 110.5
113.5 113.1
115.8 115.2
119.5 118.4
122.6 121.2



Chart I: Gross domestic product
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Chart II: Consumer price index
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Chart IV: Current account balance -
percentage of GDP at market prices
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Chart V: Industrial production Chart VI: Producer price inflation
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Chart VII: Employment Chart VIII: Wage earnings
(manufacturing)
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EMPLOYMENT IN THE PUBLIC AND

PRIVATE SECTORS

Amanda Hughes, Central Statistical Office

Introduction
1. This article presents data on employment In the public ana
private sectors with further detail and analysis on the public sector.
It updates to 1994 figures given in Employment in the Public and
Private Sectors in the United Kingdom published in 'Economic
Trends', January 1994. This year the analysis has been expanded. A
10 year comparison of male and female, full-time and part-time
working (table B) has been included; as well as more information on

both public and private sector employment by service type, based or
the Sector Industrial Classification (SIC) Code 1980 (chart 2 anc

table C). For the first time, the number of self-employed workers are
shown separately from the private sector total (table C). All figures
are on a headcount basis unless otherwise stated.

Workforce in Employment

2. The 1994 figures for the total workforce (supplied by the
Employment Department) showed a slight decrease of 13
thousand between midyear 1993 and 1994. This was the fourth
successive annual decrease, following a continual rise between

1983 and 1990.

Analysis by Sector (Table A and Chart 1)

3. Atmidyear 1994,78 percent (19.7 million) of the workforce In
employment was in the private sector, (including 3.3 million, 17 per
cent, self-employed) numbers having Increased by 454 thousand
over the previous year. Employees In the public sector fell to 5.3
million at midyear 1994, a decrease of 466 thousand compared

with 1993.

TABLE A

Chart 1

Employment by sector, mid year 1961,1971,
1981,& 1994

Headcount numbers: millions

25T

Private Sector

20-

15-

10

Publlc Sector

1961

1971

1981

1994

Analysis of workforce in employment by sector; headcount, midyear 1961,1971,1981,1984 & 1992-94"

1961

Total workforce in employment 24457
Private sector 18598
Work related gov't training programmes 0
Public sector 5859
Public corporations 2200
National Health Service Trusts 0
Other 2200
General government 3659
Central government 1790
HM Forces 474
National Health Service® 575
Other 741
Local authorities 1869
Education /85
Social services 170
Police 108
Construction 103
Other /703

1971

24533
17906
0
6627
2009
0
2009
4618
1966
368
785
813
20652
1297
276
152
124
803

1 Figures on total employment have been provided by the Employment Department.

2 Figures Include Agency nurses temporarily employed in the NHS.

1981

24489
17304

0
7185
1867

0
1867
5318
2419

334
1207
878
2899
1454
350
186
143
766

1984

24418
17343

175
6900
1599

0
1599
5301
2359

326
1223

810
2942
1430

368

187

126

831

January

1992

25728
19621

325
5782
879
314
565
4903
2006
290
916
800
2897
1390
410
204
97
796

1993

25314
19549

311
5454
1192

662

530
4262
1582

271

522

789
26380
1201

398

207

90

784

1994

25304
19701

313
5290
1433

966

467
3857
1215

250

205

760
2642
1176

408
207

87
164

Crown copyright 1995



4. Of this public sector total, general government fell by 405
thousand (11 percent) between 1993 and 1994. This resulted from
a fall of 367 thousand (23 per cent) in central government, compared
with a fall of 38 thousand (1 per cent) In local authority
employment. A large proportion of the fall by central government
was offset by the growth in public corporations. There was a 46 per
cent Increase In employment in National Health Service (NHS)
Trusts from midyear 1993 to midyear 1994. Since April 1994,96 per
cent of all major hospitals have Trust status and have been reclassi-

fied from central government to public corporations.

5. Excluding NHS Trusts, employment by public corporations has
fallen by around 71 per cent (1.1 million) since 1984, to 467
thousand in 1994. General government has fallen by 27 percent (1.4
million), largely as a result of the health reclassification. However,
there was also a 10 per cent (300 thousand) decrease In local
authority employment, particularly in education services, also as a
result of reclassification of educational establishments.

6. Nevertheless, over the same 10 year period, the total
workforce rose by 0.9 million (4 per cent), with the private sector
rising by 2.3 million (14 per cent).

TABLE B

Analysis by Industry Group (Table C and Chart 2)

/. Chart 2 shows the distribution of public sector employment by

service. This is expanded further in table C which now shows the
split between the public and private sector for certain industries.

8. Education has retained a fairly constant share of public sector
employment, 21 per cent of employees working In this industry iIn
1984 compared with 22 per centin 1994. However, the public sector
element dropped substantially from 89 to 62 per cent of total
education employment between 1984 and 1994.

9. 31 per cent of all public sector employees (including HM
Forces) now work in medical, health and other services provided to
the general public, compared with 23 per cent In 1984. The public
sector share of total employment in these industries has dropped
from 80 per cent to 62 per cent In 1994,

10. Employment in public administration and national defence
(excluding HM Forces) has also maintained its share of total
public sectoremployment; 26 per cent in 1994 compared with 23 per
cent in 1984. Total numbers have fallen by 230 thousand over the
same period.

UK public sector employment: headcount, midyear 1984

Total

number

employed

Total public sector 6900
Public corporations 1599
NHS Trusts 0
Other 1599
General! government 5301
Central government 2359
HM Forces 326
National Health Service 1223
Other 810
Local authorities 2042
Education 1430
Other 1512

UK public sector employment: headcount, midyear 1994

Total

number

employed

Total public sector 5290
Public corporations 1433
NHS Trusts 966
Other 467
General government 3857
Central government 1215
HM Forces 250
National Health Service’ 205
Other 760
Local authorities 2642
Education 1176
Other 1466

1 Excluding NHS Trusts shown in the public corporations sector

Thousands
Male Female
Total Full-time Part-time Total Full-time Part-time
3611 3479 132 3289 1821 1468
1383 1377 6 216 183 33
0 0 0 0 0 0
1383 1377 6 216 183 33
2228 2102 126 3073 1638 1435
1007 974 33 1352 856 496
308 308 0 18 18 0
256 237 19 067 545 422
443 429 14 367 293 74
1221 1128 03 1721 /82 039
401 340 6l 1029 435 594
320 /38 32 692 347 345
Thousands
Male Female

Total Full-time Part-time Total Full-time Part-time
2323 2152 171 2967 1524 1443
584 535 49 349 447 402
202 176 26 764 386 3/8
382 359 23 385 6l 24
1739 1617 122 2118 1077 1041
/30 697/ 33 485 373 112
232 232 0 18 18 0
108 Va4 31 O/ 57 40
390 388 2 370 298 72
1009 920 39 1633 704 929
247 188 59 929 3/8 551
762 732 30 704 326 3/8



Chart 2

Analysis of public sector employment by industry group, 1994

Headcount, mid year: percentages

11. Total employment In industries covering production,
transport and utilities decreased by 1.7 million (21 per cent) to
6.7 million In 1994. Within this, the proportion of public sector
employees fell from 20 to 9 per cent, largely resulting from the
effects of privatisations.

Analysis of Public Sector Employment by Sex and
Sector (Table B)

12. Men made up 44 per cent of the total workforce in the public
sector in 1994, compared to 52 per cent in 1984. Over that period,
the proportion of public sector employees working part-time rose
from 23 per centto 31 percent. Ofthe 1.6 million part-time workers
In 1994,171 thousand (11 percent) were men, compared with 8 per
cent In 1984. There was a corresponding Increase of women
working full-time, from 34 per cent of all full-time employees In
1984, to 41 per cent in 1994.

13. The sector showing the largest increase in part-time working
between 1984 and 1994 was public corporations, with 31 per cent of
total part-time workers in 1994 compared tojust 2 per cent in 1984.
However, much of this can be attributed to the classification of NHS
Trusts to this sector. Taking the National Health Service and NHS
Trusts together, 41 percent ofworkers were part-time in 1994,88 per
cent being women.

Avalilability of Other Data

14. Other employment data published by the CSO can be found
In the CSO Blue Book United Kingdom National Accounts, the
Monthly Digest and Annual Abstract of Statistics, Data underlying
the figures for general government are produced quarterly and are
available on request.

15. All enquiries relating to this article should be made to
Amanda Hughes, Central Statistical Office. Room 132E/2,
Government Offices, Great George Street, London SWIP 3AQ,

Telephone: 0171 270 6164.
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APPENDIX

DEFINITION OF THE SECTORS

The United Kingdom national accounts divide the economy Into
Institutional sectors so as to display the relationships between the
different parts of the economy and the different forms of economic
activity in a way which aggregate statistics cannot do. The sectors
bring together those institutional units which are likely to play
similar roles In economic activity and which may be expected to
react In a broadly similar fashion to various market, fiscal and

monetary forces.

The sectors used In this article are the same as In the national
accounts. Full definitions of the sectors are given In "Sector
Classification for the National Accounts” (a), and In "United
Kingdom" National Accounts: Sources and Methods" (b). They are

explained more briefly below.

Some of the estimates for the latest year are provisional and are
subject to minor changes as final information becomes available.
The figures for NHS Trusts and grant-funded education
establishments may be subject to more substantial revision because
they are estimated from a variety of sources. The final figures will
be based on a single consistent source of data.

General Government

Central Government
The central government sector can be regarded as embracing all
bodies for whose activities a Minister of the Crown, or other
responsible persons, Is accountable to Parliament. Besides the
various departments of the government of the United Kingdom and
the Northern Ireland government (including HM Forces), It also
Includes a number of publicly constituted bodies, which, while not
government bodies In the ordinary sense are financially dependent
upon and effectively controlled in major matters by the government.
Examples of these bodies administering public policy but without
the substantial degree of financial independence which characterise
the public corporations include:

Regional and District Health Authorities of the National

Health Service.

National Research Councils.

Royal Commissions.

National Museums and Art Galleries.
Also Included are certain productive or trading enterprises financed
directly from the accounts of the central government, such as the
Forestry Commission and Remploy Ltd. Consistent data for years
since 1961 appears in the "Economic Trends Annual Supplement"”.

Civil Service

The Civil Service comprises the Home Civil Service and the
Diplomatic Service (but not the Northern Ireland Civil Service and
the Overseas Civil Service) as well as those employed in the newly
set-up government agencies. Apart from some public corporations
(Royal Mintand HM Stationery Office) the Civil Service is includec
In "Other Central Government” along with the Northern Irelanc
Civil Service and a number of smaller bodies including Researcl
Councils, Remploy Ltd, the British Council and the British Library.
Further analysis of Civil Service manpower figures at 1st April 1994
can be found in the booklet Civil Service Statistics” (c).

_ocal authorities

This sector consists of all local government authorities which both
have power to raise funds by means of rates, levies and council tax
etc. and which are obliged to make annual returns of income and
expenditure under successive local government acts. It includes all
levels of administrative authorities (including parish councils) and
also local authorities with special functions. Itincludes magistrates
courts, the probation service in England and Wales and police forces

and their civilian staffs. It embraces all functions of such authorities
(including, for example, their education services and construction
departments) and includes trading activities of local authorities,
such as housing, theatres etc. Municipal buscompanies (from 1986)
and airport companies (from 1987) are regarded as public
corporations. Grant-maintained schools are regarded as part of the
private sector (from 1989). Polytechnics and HE colleges were
transferred from local authority control from April 1989 as were FE
and 6th-form colleges from April 1993. These are all now regarded
as part of the private sector (non-profit making bodies).

Public Corporations

Public corporations are public trading bodies which have substantial
degrees of financial independence from central government. They
are publicly controlled to the extent that the Sovereign, Parliament
or a Minister appoints, directly or indirectly, the whole or the
majority of the board of management. They are free, however, to
change their affairs without detailed control by Parliament; In
particular they have power to borrow, within limits laid down by
Parliament, and to maintain their own reserves. Some public
corporations are currently designated as "nationalised industries”
and are noted as such iIn the list below. Subsidiaries of public
corporations are part of this sector if their accounts are consolidated
with those of the parent corporation.

Some central government bodies like the Royal Mint and HMSO are
Included In this sector and not under central government.

From 1st April 1991 NHS Trust hospitals are also included In
this sector.

Public Sector

This Is defined as the sum of general government and the public
corporations.

Private Sector

This covers employment in companies In the corporate sector other
than public corporations and in the personal sector (including
unincorporated businesses and private non-profit making bodies
serving persons). Bodies serving industry, supported by the
government but not wholly dependent on government funds nor
subject to detailed financial control, are treated as part of the
company sector. Unincorporated businesses are those ofsole traders
and partnerships of individuals. All self-employed (whether or not
they have any employees) including general practitioners are included
In this sector, as are private non-profit-making bodies. These
Include universities; polytechnics and higher education colleges in
England (from 1st April 1989); grant-maintained schools from 1st
September 1989), and from 1st April 1993, FE and 6th-form colleges.

CLASSIFICATION BY INDUSTRY
Industries are classified according to the "Standard Industrial
Classification (Revised 1992).

SOURCES OF THE STATISTICS

The figures for total workforce in employment and work related
government training programmes, together with the industrial
analyses of employees in employment and the self-employed are
aggregated from those compiled by the Department of Employment
and the Department of Economic Development, Northern Ireland.
The figures are consistent with those published In the December
1993 issue of "Employment Gazette".

Estimates of employment in central government and the public
corporations are, for the most part, derived from the central records
of the organisations concerned. Efforts are made to ensure, as far as
possible, that the figures derived from different sources are consistent.
For example, In order to be consistent with the data for total
employees, the estimates seek to count jobs rather than persons so
that those with two or more jobs are counted twice or more. Also,
with the exception of Table D, no adjustment is made for differences
In hours worked or the extent of part-time working.



However, the absence of a common source leaves scope for
discrepancies, which will also affect the estimates for the private
sector where figures are derived by subtracting the estimates of
employment in central government, local authorities and public
corporations from the industry totals. This Is one reason why too
much emphasis should not be placed on relatively small changes In
employment from one year to another.

Up to and Including 1974 the figures for employment by local
authorities In Great Britain were based on figures collected and
compiled by the Department of Employment with the co-operation
of the local authorities in England, Wales and Scotland. Additions
were made for Northern Ireland, and to include the staff of
magistrates courts and the probation service, employees of parish
councils and certain other local bodies, and the civilian employees
of police forces, none of whom were included in the Department of
Employment's survey of local authorities. (These groups are of
course included, but not separately identified, in the Department of
Employment's mid year figures of the total employees In
employment). From 1975, figures from the Joint Staffing Watch
surveys undertaken on behalf of central and local governments by
the Local Government Management Board (formerly the Local
Authorities Conditions of Service Advisory Board (LACSAB))
from the basis of the figures for local authorities in England and
Wales (d). This survey covers all the services for which local
authorities in England and Wales are responsible, including most of
the bodies for which separate estimates had previously to be made.
From 1976, the figures for Scotland are taken from a similar survey
undertaken on behalfofcentral and local government by the National
Joint Counclil for Local Authority Services (Scottish Councils)(d).

Information is not available from every source concerning:
1) disaggregation below United Kingdom level or
1) number of males, females, full-time and part-time
workers;
best estimates are used for missing data.

FULL-TIME EQUIVALENT EMPLOYMENT

To provide a more appropriate measure of manpower inputs, many
of the Institutions In the public sector count their part-time workers
In terms of full-time equivalents. This analysis appears in Table D.
Measuring full-time equivalents Is a somewhat imprecise process,
with each iInstitution having its own convention for making the
calculation. The most detailed calculation i1s made for the National
Health Service, where a full-time equivalent Is recorded for each
Individual. This Is based on the employee's contracted hours and the
standard hours forthe grade. For example, if an individual contracts
to work for 36 hours a week when the standard full-time equivalent
IS 40 hours, the individual's full-time equivalent i1s 0.9. This system,
however, does not take account ofthe overtime or short time worked
In particular periods, and no employee should therefore have a full-
time equivalent of more than 1 Consequently, any change In the
length of the standard working week affects the number of full-time
equivalents, even If the number of part-time hours worked Is
unchanged. Full-time equivalent figures for the National Health
Service foryears before 1983 relate to 30 September each year; since
1983, they are largely based on 30 June data.

The full-timeequivalents for local authorities arederivedby applying
factors to the numbers of part-time workers in three groups based on
average hours worked Iin each group nationally.
The groups and factors for England and Wales are:
Non-manual Employees

Further education 0.11

Other 0.53

Manual workers  0.41
In other parts of the public sector, part-timers have been taken as

half-units.

MAJOR SECTOR CHANGES: 1983 TO 1994
DeHnitions, Coverage and Consistency of Statistics

Central Government

United Kingdom Atomic Energy Authority was reclassified as a
public corporation from 1 April 1986.

National Rivers Authority, setup on 10July 1989, increased central
government employment at mid 1990 by 6,600.

National Health Service Trusts were classified to the public
corporation sector as from their establishment on 1 April 1991.

Civil Service

On 1 April 1971 responsibilities for Road Traffic Licensing were
transferred from local authorities to the civil service (about 1000
staff were involved).

Civil Aviation Authority set up on 1 April 1972 reducing civil
service numbers by around 7,400. In March 1973 the Atomic

Weapons Research Establishment (AWRE) joined the Ministry of
Defence, affecting around 5,600 personnel.

Employment Services Agency was established as a statutory body
within central government on 1 October 1974, removing some
12,700 from the civil service.

As a result of the Employment Protection Act (1975), 20,900 staff
of the Manpower Services Commission were reclassified from the
Employment Department to the civil service on 1January 1976.

On 1 October 1980, certain Property Services Agency staff were
excluded from the civil service figures, affecting around 1,300 staff.

The Victoria & Albert and Science museums were accorded
trustee status on 1 April 1984, reducing civil service numbers by
some 1,100.

The Directorate of Historic Monuments and Ancient Buildings was
transferred from the Department of the Environment to a new
commission outside the civl service manpower count on 1 April
1984, involving around 1,100 employees.

On 2 January 1985, Royal Ordnance Factories became a
Companies Act company, reducing civil service numbers by
approximately 19,000.

The Devonport and Rosyth Dockyards were contractorised on 6
April 1987, reducing civil service manpower by around 16,500.

3,300 staff in the Department of Health Special Hospitals were
excluded from early 1990.

The Projects Division of Property Services Agency (Services) was
sold to Tarmac in December 1992 and about 3,400 staffare excluded

from that date.

On 1 April 1993 commercial management was introduced at the
Ministry of Defence Atomic Weapons Research Establishment

(AWRE), about 6,300 staff excluded from that date.

The sale of Building Management businesses of PSAS during 1993-
94 resulted in 2,370 staff being transferred to the private sector.

Local Authorities
Polytechnics and higher education institutions in England were

transferred from the local authority sector to the private sector In
April 1989, reducing the numbers by 60,000 (39,000 F1 b).

Schools opting-out of local authority control (ie grant-maintained
schools) are classified to the private sector (non-profit making
bodies). Opting-out began In September 1989. There were
approximately 10,000 and 23,000 teachers (on a full-time
equivalent basis) at mid-1992 and mid-1993 respectively, In

grant-maintained schools.



Both further education (FE) and 6th-form college funding National Coal Board was renamed British Coal Corporation from 5
transferred from local authority control on 1 April 1993. This March 1987.

Involved approximately 119,000 academic and non-academic staff

(on a full-time equivalent basis) being transferred to the private Nuclear Electric pic was part of the former Central Electricity
section at mid-1993. Generating Board.

Public Corporations Scottish Special Housing Association became Scottish Homes from
The public corporations In existence during the whole or part of the 1 April 1989.

period covered by this article are listed below.
Caledonian Macbrayne Ltd was formerly part of the Scottish

A. Corporations in existence at 30 June 1994. Transport Group.
NAME OF CORPORATION COMMENCING OR Highlands and Islands Development Board became Highlands and
VESTING DATE Islands Enterprise from 1 April 1991.
Au.d.'t Commlssm_n _ April 1993 Scottish Nuclear pic was part of the former South of Scotland
British Broadcasting Corporation 1927 Electricity Board.
British Coal Corporation (1,2) January 1947
Br!t!sw Nu_clear Fuels pic April 1971 European Passenger Services Ltd was formerly part of the British
British Railways Board (1,2) January 1963 Railways Board.
British Waterways Board (1,2) January 1963
Caledonian Macl_:)r_ayne Ltd (1.2) April 1990 Railtrack pic was formerly part of the British Railways Board.
Channel 4 Television Company Ltd (5) December 1980
Civil Aviation Authority (1) _ April 1972 English Partnership was formerly the English Industrial Estates
Commonwealth Development _Corporatlon February 1948 corporation. It has also taken on certain payment ofgrants Functions
Covent Garden Market Authority _ October 1961 from the Department of the Environment from April 1994. Itis the
Crown A_gen_ts and Crown Agents Holding trading name of the Urban Regeneration Agency.
and Realisation Board January 1980
Development Board for Rural Wales (2) April 1977 _ .
English Partnership April 1986 C. Corporations transferred to_ private _sect_or 1_982—94
European Passenger Services Ltd (1,2) May 1994 _(Numbers of employees at time of privatisation shown
Her Majesty’s Stationery Office April 1980 In brackets)
Highlands and Islands Enterprise (2) November 1965 _ _
Housing Action Trusts July 1991 to July 1994 Na_tlopal Freight Company (1) (28,000) February 1982
Land Authority for Wales April 1976 Britoil(l) (14,000) October 1982
Local Authority Airport Companies (4) April 1987 Associated British Ports (1)
Local Authority Bus Companies (4) October 1986 (formerly British Transport
London Regional Transport (1,2) January 1970 Docks Board _unti_l December 1982) February 1983
National Health Service Trusts From April 1991 Gas Corporation in September 1983) (1) June 1984
New Town Development Corporations British Telecom pic (1) (250,000) November 1984
and Commissior From December 1946 British ShlprIlderS (1)
Northern Ireland Housing Executive (2) May 1971 (Warship yards) and other companies (1) from July 1984
Northern Ireland Transport British Gas pic (1) (89,000) December 1986
Holding Company (2) April 1968 British Airways pic (1) (36,000) February 1987
Nuclear Electric pic (1,2) April 1989 Royal Ordnance pic (17,000) April 1987
Oil and Pipelines Agency (2) December 1985 BAA pic (1) (7,200) July 1987
Passenger Transport Executives Erom October 1969 National Bus Company subsidiaries (1)  Various dates between
Post Office (1) April 1961 July 1986 and April 1988
Railtrack pic (1,2) April 1994 British Steel pic (1) (53,000) December 1988
Royal Mint April 1975 25 local Authority bus companies from September 1988
Scottish Enterprise (2) December 1975 General Practice Finance Corporation March 1989
Scottish Homes (2) 1937 Regional Water Authorities (1) and Water
Scottish Nuclear pic (1,2) April 1989 Authorities Association (40,000) December 1989
Trust Ports (Northern Ireland)(4) April 1974 Scottish Transport Group Subsidiaries from August 1990
United Kingdom Atomic Energy Authority (5) April 1986 Liverpool Airport June 1990
Urban Development Corporations From March 1981 Girobank (6,700) July 1990
Welsh Development Agency January 1976 Regional Electricity Boards and National Grid
Welsh Fourth Channel Authority January 1981 company (119,000) December1990
National Power and Powergen (26,400) March1991
B. Corporations succeeded by other corporations 1983-94 Scottish Hydroelectric (formerly the
North of Scotland Hydro Electric Board) (3,500) June 1991
London Transport Executive was renamed London Regional Scottish Power (formerly part of the South of Scotland
Transport from 29 June 1984. Electricity Board) (9,800) Junel991
British Technology Group April1992
British National Oil Corporation was dissolved on 27 March 1986, Northern Ireland Electricity Service (5,000) June1993

and 1ts functions transferred to the Oil and Pipelines Agency. East Midlands International Airport August1993



D. Corporations dissolved and not succeeded:

Northern Ireland Development Agency was abolished in June 1983
and Its functions transferred to the Industrial Development Board for

Northern Ireland (a central government body).

National Film Finance Corporation abolished in December 1985,
and replaced In the private sector by the British Screen Finance

Consortium.

National Dock Labour Board in July 1989

Electricity Council in March 1990, being replaced in the private
sector by the Electricity Association.

Crown Suppliers (3) in March 1991

Pilotage Commission in April 1991

E. Other changes.

The Housing Corporation is reclassified as a central government
trading body from 1974.

Trust Ports (Great Britain) were reclassified to the private sector Iin
April 1985.

The Independent Broadcasting Authority became the Independent
Television Commission from 1 January 1991. The Independent

Television Commission (other than Channel 4) was reclassified to
the Central Government sector from October 1991.

For statistical purposes, the Bank of England Banking Department
has been reclassified from the 1993 Blue Book to the financial
sector. Data have been revised back to 1984. This also applies to
Girobank, until its privatisation in July 1990.

As of the 1994 Blue Book, British Nuclear Fuels pic has been
reclassified to the public sector for statistical purposes. Employment
and other data has been revised back to the second quarter of 1992.

Footnotes;

Nationalised Industry.

Corporations which succeeded corporations existing
previously.

Prior to January 1984 known as Property Services Agency
(Supplies).

Functions of these bodies were previously included in the
local authority sector.

Functions of these bodies were previously included In the
central government sector.

Avalilability of Quarterly Data

Quarterly data underlying the figures for general government are
available on request from Amanda Hughes, Central Statistical

Office, Room 132E/2, Government Offices, Great George Street,
London SWIP 3AQ. Tel: 0171-270 6164.

References:

"Sector Classification for the National Accounts No 9"
oublished by HMSO Books (March 1994) (PC 13a/l),
Publications Centre, PO Box 276, London SW8 5DT.

Price £13.00.

"United Kingdom National Accouts: Sources and Methods
(HMSO 1985, price £14.95 net).

"Civil Service Statistics 1994edition "was published by HMSO
In November 1993.

"Department of Employment Gazette", published monthly by
HMSO.




THE NUMBER OF COINS

P B Kenny, consultant

Introduction

This report gives the results of a survey that had been commissioned
to estimate the amount of coinage In circulation.

The Royal Mint wish to know how many coins ofeach denomination
are in circulation. The number is not necessarily the same as the total
of all coins issued, because coins are lost from circulation in various
ways - they may be dropped in inaccessible places, taken abroad by
foreign tourists, converted Into souvenirs, put Into permanent
collections or lost in any number of other ways. The aggregate of all
these kinds of loss Is referred to as “wastage”, and the number In
circulation is the number issued minus the wastage. The rate of
wastage can be estimated from a survey of the dates on coins In
circulation. This report describes a survey of this kind which has
recently been carried out, with the co-operation of many banks and
financial institutions, and gives the resulting estimates.

The most recent previous survey ofthis kind was carried out in 1968,
as part of the preparation for decimalisation in 1971. The results of
that survey were reported in a publication by the Central Statistical
Office™, which described the basis ofthe statistical methods underlying
such surveys and the method of estimation of the wastage rate. No
survey has been carried out since decimalisation, so that there Is no
basis for estimating current wastage rates other than by analogy with
the nearest equivalent coin in the 1968 survey. In this situation the
Royal Mintdecided that up-to-date information needed to be obtained,
and the author was commissioned to design and oversee the necessary
survey and to analyse and report on the results. The methods used
In the present work are essentially the same as those used In 1968,
apart from some changes In the details of the sampling method to
allow for changes In the banking system In the last 25 years (see
below) and a complication in the analysis to allow for the fact that

coins are not necessarily issued in the year shown on them (see
detalls In appendix 1).

The circulation of coins

Coins are issued by the Royal Mint in response to demand by banks
and other financial iInstitutions. The banks In turn base their
demands on their customers’ need for coins, which are a function of
the volume ofcoins needed to finance transactions, the preference of
the public for holding cash in particular denominations and wastage
of the existing stock. Changes in public preference can have a major
effect; for example, the introduction of the £1 coin in 1983 was
followed by a marked drop in demand for the 50p coin, with the
result that there were many surplus coins which were later withdrawn.

The production of coins by the Royal Mint has to be planned In
advance, to ensure that there are no shortages, and so has to be based
on estimates of future demand. The result is that there are almost
always more coins produced with a given date than will be Issued In
that year. The coins left over are not scrapped, but are Issued In later
years. This can lead to substantial variations in the numbers minted
from year to year, and often to years in which no coins of a given
denomination are minted. For example, the stock of 1971 2p coins

1 RGdeGlanville: “The numbers of coins incirculation in the United Kingdom",

Studies in Official Statistics. Research Series. No. 2. London: Her Majesty’s
Stationery Office. 1970.

'Economic Trends' No. 495 January 1995 © Crown copyright 1995

CIRCULATION

produced for the introduction of decimalisation was enough to meet
demand for the next three years, so that no more 2p coins were
minted until 1975. The records of the Royal Mint show how many
coins of each denomination and date year were issued in each year.

Coins are iIntroduced Into circulation by the banks principally
through issue to retailers and others dealing with the general public.
A proportion of coins remain in relatively rapid circulation between
retailers, the public and the banks. However, some coins do not
circulate rapidly; although not lost to circulation, they go Into
relatively Inert situations. Some of these are in the form of savings
(piggy banks, charity collection jars and so on), others are in private
stocks which for various reasons are not used, still others in meters
and slot machines of various kinds. As a result, the circulation of
coins Is far from uniform. Evidence from this survey suggests that,
particularly for smaller denominations, it can be several years before
newly introduced coins are uniformly mixed with the existing stock.

Vintage sampling

The term “vintage sampling” describes a sample which is analysed
according to the vintage or date year of the selected coins. If there
were no wastage, the vintage distribution of the sample should match
the distribution of the issued coins (within the limits of sampling
variation). Since wastage occurs, there will be proportionately
fewer coins of the older vintages. A simple analysis Is to calculate
for each date year the number of coins of that year in the sample per
million coins of that year issued. A graph of this ratio against date
year would be a horizontal line if there were no wastage, and will
Increase with date year when wastage exists.

The form of the curve to be expected In this graph depends on what
IS assumed about the rate of wastage. The simplest assumption Is
that each denomination undergoes a constant percentage loss of
coins each year, regardless ofthe age of the coins or the date; the rate
of loss may differ from one denomination to another. In this case,
the expected curve Is an exponential, which can be turned Into a
straight line by plotting the graph with a logarithmic vertical scale.
However, this may be an over-simplification, because there are two
ways In which the wastage rate might vary:

The rate might vary with the age of the coin; n particular, there
might be a higher rate of loss of new coins because of the
activities of coin collectors.

There might be an increasing rate of loss with time because the
purchasing power ofagiven denomination, and hence the effect
on the owner of its loss, decreases due to inflation; In effect,
people take less notice of a lost penny, so they take less care to
avold losing It and put less effort into trying to find It.

It 1S possible to Investigate whether the second effect exists by
looking for deviations from the exponential curve (or the straight
line on the logarithmic plot). It will be shown later that any such
effect, If it exists, I1s too small to be detected against the background
of sampling variation. The first effect is more difficult to test for; It



would need a sequence of vintage surveys at annual Intervals to
Identify every concelvable form of age effect. A new coin effect Is
In principle easier to test, though the only evidence for it Is the

frequency of occurrence of the latest year’s coins; In practice,
however, It Is confused with the effect of uneven mixing of new

coIns.

The simple analysis described above depends on the assumption that
the sample of coins Is representative of the population in circulation.
The samples used in this survey were obtained from banks and other
financial Institutions, and so they are representative of the active
circulation mentioned above. It Is of course impossible to draw
representative samples of the more sluggish circulation. As aresult,
the sample does not give usable information about the most recent
years, before uniform mixing has occurred. It will be seen that it Is

relatively easy to identify the usable part of the sample data.

Design of the survey

The coins in current circulation are Ip, 2p, 5p, 10p, 20p, 50p and £1.
They were introduced into circulation at dates ranging from 1969 for
the 50p coin to 1992 for the new IOp coin. The method of analysis
depends on being able to detect the difference in wastage undergone
by coins of different ages, and so requires that there should be a
reasonable range ofages in circulation. Forthe 10p coin and the new
5p (introduced in 1990) this condition Is not satisfied, since most of
the coins now In Issue have the date of introduction. All the other
coins have at least 12 different dates in circulation, so that the vintage
method should be viable. It was therefore decided that the survey
should be restricted to the five denominations excluding 5p and 10p;
for these two coins the estimate of numbers In circulation has to be
based on an assumed wastage rate derived by analogy with the other
coins.

There are basically two questions to be answered In setting up any
survey: how big a sample is needed to give the required accuracy In
the results, and how the sample Is to be drawn to make It as
representative as possible. The answer to the first question is fairly
simple, given the Royal Mint’s objective that the number of coins In
circulation should be estimated with a sample standard error in the
region of 1-2%. An analysis of the pattern of issues of the various
coins showed that samples in the region of 25,000 to 30,000 would
be sufficient, and a target of 30,000 coins of each denomination was
selected. For comparison, the sample sizes In the 1968 survey
ranged from 11,000 to 34,000 and the estimated standard errors from
|%to 3%.

In the 1968 survey samples were selected in bank branches, the
branches being chosen overthe whole country in a way which should
represent the pattern of activity. In the Intervening period the
method of cash handling has changed radically, and on the advice of
the banks the sample was taken from their regional cash centres,
which now deal with almost all coin movements. To obtain a
representative sample, all available cash centres were asked to
participate; the number offered wasjust over 80, so each centre was
asked to take a sample of 400 coins of each denomination, implying
a maximum sample of about 32,000. The Instructions to the cash
centres were to take enough complete bags ofeach denomination to
make up at least 400 coins, chosen from coins recently returned to
the cash centre from customers outside the financial system. The
coins In the selected bags were to be sorted by date year and the
number In each year counted and entered on a form which showed
the years in which coins ofeach denomination had been minted. The
sampling was done during a period from mid-July to mid-August
1994,

Method of analysis

As discussed above, the method of analysis can be considered in a
simplified way as fitting a smooth curve of exponential form to the
observed ratios of sampled coins to Issued coins, or equivalently
fitting a straight line to the logarithmic plot. This simple version has
to be elaborated to allow for the fact that coins are not necessarily
Issued In the year in which they are minted. The interval between
minting and Issue Is variable, so that the assumption of uniform
wastage from the date of issue does not translate into uniform
wastage measured on the date year scale. Consequently, after

allowing for this variation the curve Is not exactly exponential in
form.

In addition to this complication, it Is necessary to allow for the fact
that the points on the curve are not all known equally accurately. If
the population of coins In circulation includes a large number of
coins of a given year, the sample should contain a correspondingly
large number of that year, and this large sample will mean that the
ratio for that year Is less affected by sampling variation and so Is
more accurately determined. We therefore need to find a way of

giving different weights to the ratios for different years according to
thelr accuracy.

As was shown In the report on the 1968 survey, the best way of
allowing for the differences in accuracy Is to model the sampling
process directly in terms of the wastage rate and solve by maximum
likelihood. If the sample has been drawn at random from a
homogeneous population (see Appendix 2 for more discussion of
this point), thejoint distribution ofthe numbers in the different years
IS @ multinomial distribution. The probabilities of selecting coins
from the different years are functions of the numbers Issued, the
period from issue to drawing the sample and the wastage rate. The
only unknown iIn this system Is the wastage rate, and It IS
mathematically quite straightforward to find the value ofthe wastage
rate which maximises the likelihood of the sample obtained; the
detalls are given in Appendix 1 of the report on the 1968 survey.

Within this framework, It Is quite easy to accommodate the
complication of coins not being issued in the date year, provided we
know the dates of issue. The probabilities in the multinomial
distribution are functions ofthe numbers ofcoins of each date issued
In each year and of the wastage rate, and the maximum likelihood
method Is used as before. The function to be maximised Is rather
more complicated, but the same numerical method Is used. The

detalls are given in Appendix 1

Besides obtaining an estimate ofthe wastage rate and the consequent
population, It is necessary to know how accurate these estimates are.
The maximum likelihood method provides an asymptotic estimate
of the standard error based on the second derivative ofthe likelihood
function, which should be adequate for samples as large as those
used here. However, the validity of this estimate depends on the
validity ofthe assumption that the sample was drawn at random from
a homogeneous population. Itis known that the circulation ofcoins
IS not uniform, so there must be a risk that there Is more sampling
error than expected In the homogeneous case.

There isamore direct method ofestimating the standard error, which
consists of dividing the total sample into a number of subsamples
and estimating from each subsample separately. The differences
between the subsample results will be affected by any heterogeneity,
so they will give a better guide to the uncertainty of the overall
results. Inthe present case the sample was divided into four roughly
equal parts, by grouping the individual returns in the order in which
they were returned to the Royal Mint; it was assumed that this would
give an effectively random subdivision. The four subsamples were




analysed to give a wastage rate for each, and the sample standard
error of the wastage rate estimates used to provide a check on the
asymptotic maximum likelihood estimate. With only four subsamples
this direct estimate Is not very precise, but it does give a consistency
check; It was thought unreasonable to try to make more precise
estimates from a larger number of much smallersubsamples, because
of doubts about the stability of the estimation method for small

samples.

Presentation of results

The results of the survey are presented here graphically and
numerically. The process of analysis can be explained more simply
In terms of the graphs, so they are discussed first. The graphs show
the ratio of the number of coins In the sample to the number of
millions of coins issued, for each date year for which coins were
minted. (Data for 1994 were omitted in all cases, because of doubts
about the representativeness of the sample and whether all coins
Issued by the Royal Mint up to the date of the survey were truly In
circulation.) As mentioned above, the precision of this ratio varies
from one date year to another, so the graph also shows an approximate
95% confidence interval for each ratio. (The intervals are intended
to be a visual guide only, and play no part in the analysis. They are
obtained by assuming that the number of coins of each date year
follows a Poisson distribution, and then using the Gaussian
approximation to the Poisson. They are therefore too wide In any
date years which form a large proportion of the total circulation, but
In those years the calculated interval Is in any case too narrow to be
shown accurately on the graph.) For each year the calculated ratio
IS shown by the point marked “Mid” and the confidence interval by
the limits marked “Upper” and “Lower” onthe graph. (The meaning
of the curve marked “Fitted” iIs explained below.)

As already explained, the model of constant wastage implies that the
ratios should lie close to an exponential curve. It is clear from the
graphs forthe 1p and 2p coins in particular that no exponential curve
could pass within the confidence intervals, mainly because of the
sharp upward curvature for the latest three or four years. One
possible explanation of this effect Is a higher rate of wastage In the
early years, but this Is quite implausible; it would be necessary to

have a wastage rate of over 50% In the first year to reproduce the
observed pattern.

A morereasonable explanation is that the population from which the
samples are drawn, which Is that of coins In active circulation
through the banks, contains too many recent coins because of
relatively slow mixing of new coins into the general circulation. (A
more detalled analysis of this theory Is given Iin Appendix 2.) Itis
assumed that this Is the explanation, and the most recent years are
excluded from the estimation. The decision on which years to
exclude 1s inevitably a little subjective, but It can be seen from the
graphs that the upturn is quite well defined. For the 1p coin all years
from 1990 onward were excluded, while for the 2p and 20p all years
from 1991 onward were excluded. For the 50p coin all years after

1983 were excluded, because there were in fact very few coins issued
after 1983 and these seemed to be over-represented In the sample.
For the £1 coin no upturn Is visible at the end of the graph and all
years (except 1994) were used.

The graphs as drawn from the original data did not follow the
expected shape In areas other than the most recent years. There were
often large swings in the graph, so that no smooth curve could pass
within or even near the confidence intervals. After discussion with
the Royal Mint, it was decided that the most reasonable explanation

was that records of issues, particularly forthe earlier years, might not
be wholly accurate with regard to the date years of the i1ssued coins.

It was found that the problems could be avoided If adjacent years
were combined. Forexample, for the 2p coin the issue data for 1975
and 1976 coins seemed inconsistent with the sample data, since the
sample contained far more 1975 coins while the issue records
showed higher i1ssues of 1976 coins. If 1975 and 1976 were
combined inthe analysis, however, the results showed good agreement
with the expected pattern. Combining years In this way does not
affect the validity of the mathematical model, though it does lose
some accuracy In the results; the loss of accuracy Is not serious If
only adjacent years are combined. The graphs shown here (see
Figures 1- 5) all have years combined In this way, normally two
adjacent years but sometimes three or four; the combined results are
shown against the date year which occurs most frequently in the
sample, or against the earliest year If numbers are roughly equal.

The curve marked “Fitted” on the graphs represents the ideal profile
which Is expected If a sample of the given size Is drawn from a
population with the given numbers of Issues and the estimated
wastage rate. In the simplest case this would be an exponential
curve, but as explained above the variation in issue date of the coins
of a given year distorts this; the distortion is increased somewhat If
years are combined. Ifthe estimation isbased on asubsetofthe years
shown, the sample size used In scaling the level of the fitted curve
IS based on the selected years only, the curve being continued
smoothly for the more recent years not used in the estimation. The
fitted curve gives a visual impression of how well the constant
wastage model fits the sample data; ideally the curve should pass
within the confidence limits for the majority of date years. The
number of years for which this is not true is larger than expected, but
nevertheless the general picture is fairly satisfactory. Itisclear that
the recent years which should be excluded from the estimation are
easily identified. It is also clear that, except for the excluded recent
years, there Is no systematic pattern of deviation of the observed
from the fitted such as would be expected if there were an inflation
effect in the wastage.

The numerical results are summarised In Table 1, which gives for
each of the five denominations the estimated wastage rate, the
number of coins issued up to the end of December 1993 and the
estimated number still in circulation at that date. The quoted error
margins are based on the asymptotic maximum likelihood formula.
It will be seen that the wastage rates follow a pattern of lower
wastage as the coin value increases, which was also seen in the 1968
survey, with the exception of the £1 coin, which has substantially
greater wastage than the 50p coin and is comparable with the 2p coin.
The wastage rates range from about 3% per annum for the Ip coin
to under 1% per annum for the 50p coin; this range Is again
comparable with the corresponding results from the 1968 survey,
Implying that the behaviour ofthe public with regard to handling and
taking care of the stock of coins has changed little over the last 25
years iIfwe allow for the effects of inflation on the value of coins. The
exception to this generalisation Is the £1 coin; the relatively high
wastage for this coin was unexpected. As can be seen from the graph

(Figure 5), the effect Is quite clearly established by the results of the
survey.

The results of the alternative approach to estimating error margins
are given in Table 2. The successive columns show the results for
each subsample, the results for the whole sample (copied from Table
1) and the means and standard errors of the subsample results. The
figures In the final column are based on unweighted means and
standard errors, although the subsamples are not exactly equal In
Size, because the differences are not large enough to matter.

The means of the subsample results are almost the same as the whole
sample results, which is not surprising given the method of analysis.
The subsample standard errors differ from the whole sample results.



being sometimes larger and sometimes smaller. Only in the case of
the Ip coin is the difference large enough to be worrying, and here
the result of a test is significant at the 5% level. Since this result Is
selected as the worst of five, the overall picture Is of reasonable
consistency between the two sets oferror measures; apooled test for
all five coins gives a non-significant value at about the 25% level.
Because of the greater variability of the subsample appoach the
maximum likelihood measures are preferred as the final indicator of

reliability.
Conclusion

The results of the survey and analysis confirm the effectiveness of
the vintage survey approach and show how it can be extended to cope
with the complications found in this work. The calculated wastage
rates are In line with past figures except for the £1 coin, so that the
survey has partly confirmed expectations and partly given new
Information. The wastage figures for the new 5p and 10p coins can
be guessed as lying somewhere between the 2.4% of the 2p coin and
the 2.2% of the 20p coin; the exact values do not matter too much
since the coins are all so new, but we could take 2.4% for the 5p coin
and 2.2% for the 1Op.

The author would like to express his appreciation for the assistance
given by the staff ofthe banks and other financial institutions which
collected the data, the Association for Payment Clearing Services
(APACS) and the Royal Mint.

Appendix 1. Technical and Mathematical Issues

The general approach to all the analysis Is to assume uniform
exponential wastage. Inthe simplestcase, If coins are introduced
Into circulation at agiven date and undergo wastage at arate ofw per
annum for t years, the number of survivors will be N(t), where:

N(t) =

The general case Is a little more complicated, because coins will be
recorded as having been iIssued over a period (often a year) rather
than at a single date. To avoid undue complication such cases were
treated as being Issued together at the mid-point of the period; this
IS equivalent to assuming that over the issue period wastage is linear
rather than exponential, which is reasonable given the wastage rates
found here and issue periods of a year or less.

Where the records ofthe Royal Mint show coins of several date years
being Issued In the same year, It Is assumed that the earliest dated
coins were issued first and that the coins were issued at auniform rate
throughout the year. These are only assumptions, of course, which
are made because the records of the Royal Mint do not give enough
detail to say anything more precise; it is unlikely that any error In
these assumptions will have any major effect on the results. The
Issue period for any particular group of coins in the records is
determined by these assumptions.

With these assumptions and the Royal Mint’s Issue data, It IS
possible to say how many coins of a given date year should be In
circulation at a later time T, given the wastage rate w. Ifthe number
of coins dated In year / and issued In yearj iIs N.J and the mid-point
of the calculated issue period for these coins is t, the total number
of coins dated In year 1 surviving to time T i1s N(1,T), where:
N(J) =27 exp(-w(T-y) =2Z NfU)

and the summation ranges over all yearsj in which coins of date year
| were Issued.

If a coin Is sampled at random from the population in circulation at
time T, the probability that it will show date year 1 iIs/?, where:

0=N(i,T)/LN(i,n

If n coins are sampled at random from the population at time T,
treating that population as large enough to be regarded as effectively
Infinite, and subdivided into the numbers {n. }In the different date
years, the joint distribution of the {n. } will be a multinomial with
the probabilities { p. ). The probability of the sample actually

obtained given a wastage rate w is regarded as the likelihood of the
value w given the sample; writing this as L(w), we can put:

log(Lfwj) -C +S.n. logfp.),

where Cis aquantity independent of w (though of course dependent
on the sample).

Given the sample values, the maximum likelihood estimate of the
wastage rate Is the value of w which maximises L(w) or log(LfwJ).

Differentiating \og{L{w)) with respect to w and equating to zero, we
have the equation:

Z [Z(T-L)N/i,T]/NG.T)-n [EiEj(T-1)N/i,)]/[Z NG, T] =0

This equation cannot be solved analytically, but it Is quite easy to
solve numerically; as shown inthe report on the 1968 survey, for w
In the range from 0 to 1 the value of the left side decreases
monotonically as w Increases, so any standard univariate solution
method will work. The method used was Newton-Raphson with the
gradient calculated by finite differences.

The maximum likelihood method gives an estimate whose variance
IS given asymptotically by the equation:
1/ varfw) = (log L)/

where the differentiation Is carried out at the maximum of log L.
Aqgain this was calculated by finite differences.

As mentioned In the main text, the range of 1 used In the estimation
IS that for which visual analysis shows the constant wastage hypothesis
to be valid. In the analysis above it is to be understood that the
summations over/are restricted to that range, and the value ofn used
In the estimation equation above Is the sum of n. over that range.

Appendix 2: Heterogeneity of the Population

At several points in the main text, It Is stated that the method is valid
only ifthe sample isdrawn at random from a homogeneous population.
In fact this Is a simplified way of expressing the true condition,
which will be explained more precisely here.

If the sample were truly random (i.e. if every coin in the population
had an equal chance of being included in the sample, independently
ofwhich othercoins were included) the theory described in Appendix
2 would be valid without any condition on homogeneity. In fact the
practicalities of sampling mean that the sample is not random in this
sense, since only coins which are in the banks’ cash centres have any
chance of being selected, and once a coin is included all other coins
In the same bag are sure to be included. Hence the method is valid
only If the distribution of dates In each bag can be regarded as a
random sample from the distribution ofdates in the wholepopulation.

This implies a certain homogeneity Iin the population, since It

precludes any regional variation or any systematicdifference between

the coins In the cash centres and the rest of the population.




As pointed out In the main text, the sample results show a deviation
from the expected pattern of ratios of coin counts to numbers ofcoins
Issued, particularly for the lower denominations and the most recent
dates. The purpose of this appendix Is to explore a model of the coin
circulation process which could produce this kind of deviation, and
to consider whether this model, with the parameter values necessary
to give the right size of effect, gives a plausible representation of

reality.

The model isconstructed, forcomputational convenience, to represent
time in steps of one calendar quarter. The main features of the model

are.

a. The population ofcoins incirculation isdivided into two distinct
“pools”. There Is an active pool, consisting ofcoins in relatively
rapid circulation between the banks, retailers and the general
public, and there Is a sluggish pool of coins which remain
relatively Inert but can at any time return to active circulation.
Coins move between the pools only as specified below.

New coins from the Royal Mint are introduced by the banks into

the active pool and become part of its circulation.

Each quarter a certain percentage of the coins In the sluggish

pool return to active circulation. The coins which do so are a

random sample of the coins in the sluggish pool.

Each quarter enough coins move from the active pool to the

sluggish pool to keep the ratio of the pool sizes constant, taking

account of the flows into the active pool from the sluggish pool

and from new introductions. Coins which move iIn this way are

a random sample from the coins in the active pool.

Coins In both pools undergo wastage at the same constant

percentage rate per quarter.

There 1s no attempt to model the demand-driven process of

Introducing new coins. Coins are introduced into the active pool

at a constant rate per quarter, and all coins are assumed to carry
the date of the year in which they are introduced.

In drawing the samples for this vintage survey, only coins In the

active pool are accessible; hence the sample results will reflect

the distribution of dates in the active pool.

This model 1s obviously grossly over-simplified in many ways.
There are many gradations of degree of activity of coins, and the
processes by which coins move to situations of different activity are
many and various. Nevertheless, it isone step more realistic than the
model of a completely uniform population. Ifthis simple model can
give a realistic representation of the sample results, we can have

some confidence that a more detailed and realistic model would also
fit the figures.

The results shown here were intended to give a representation of the
results for the Ip coin. The wastage rate Is set at 0.9% per quarter,
In agreement with the results ofthe sample analysis. The flow ofnew
coins Is constant. Each quarter 8% of the coins in the sluggish pool
become active, and enough active coins become sluggish to maintain
the sluggish pool at 50% larger than the active pool. The simulation
begins with no coins In either pool and continues for 11 years. The
numbers of coins of each date In each pool at the end of the

simulation, as a proportion of the numbers of coins of each date
Introduced, are shown In Figure Al.

It Is evident that the active pool contains more of the most recent
coins, the number for the latest year being almost double that
expected from a uniform population model. The excess tails off
rapidly and is almost undetectable for coins more than three years
old. The result does not exactly match the sample results for the 1p
coin, but the general character of the profile Is close enough.

The one question to be answered Is whether these parameter values,
chosen simply to give the right shape of curve, could correspond to
reality. The wastage rate Is chosen to match reality; the flow rate of
8% per quarter from sluggish pool to active pool, implying an
average stay of three years in the sluggish pool, Is determined by the
rate at which the excess tapers off in the sample results, and therefore
also matches reality. The only parameter which may raise some
doubts Is the 2:3 ratio of the pool sizes, which at first sight means
rather a lot of coins In the sluggish pool. To set this In perspective,
note that the number of 1pcoins incirculation is estimated at roughly
100 per head of population. Whether 60p of inert coins per head Is
an unduly large number must be a matter ofjudgement, but it does

not seem outrageous; certainly the author has more than his share on
this reckoning!

The other coins for which the two pool model may be appropriate are
the 2p and 20p. Ineach case the tapering rate of the excess Is about
the same, so that the rate of flow from sluggish to active can be set
at 8% per quarter. For the 2p the ratio of the pool sizes needs to be
2:3 as for the Ip, iImplying an inactive population of roughly 35-40
coins per head. Forthe 20p the upturn in the most recent years is less
pronounced, so that the sluggish pool can be smaller; aratio of 1.1
seems to fit, meaning something like 12 inactive coins per head.

The outcome of this simple modelling exercise obviously cannot be
conclusive. However, It can be seen that the assumption of a two
pool structure and parameters which are not too implausible can give
behaviour similar to that which is observed in the results. This gives
some confidence that a more detalled and realistic model of the
diffusion of new coins into the general population could give a better
fit. Hence 1t Is not necessary to pursue the alternative hypothesis of
some bias in the sampling procedure leading to over-representation
of the newer coins.









Figure 1A:
Simulation of "Two-Pool" model



Table 1. Summary of Results

Coin Estimation period Issues Wastage S.e. Population C.V.
Start End (millions) rate (millions)

1P 1971 1989 8775.7 3.52% 0.11% 6020.3 1.08%
2p 1971 1990 4879.3 2.43% 0.09% 3619.6 1.07%
20p 1982 1990 1552.1 2.22% 0.21% 1290.0 1.79%
50p 1969 1983 799.6 0.79% 0.11% 699.7 1.92%
£1 1983 1993 1161.6 2.94% 0.19% 970.6 1.43%
Note: The issues and population figures for the 50p coin ignhore the fact that some coins were withdrawn from circulation as surplus. Up to the

end of 1993 a total of 160 million coins had been withdrawn, reducing the estimated population atthe end of 1993 by 155.4 million to 544.3
million.

Table 2: Detalls of Run Results for All Coins

Group 1 Group 2 Group 3 Group 4 Total Mean of
Groups
1p coin Wastage rate 3.92% 3.89% 3.68% 2.560% 3.52% 3.91%
S.e. 0.21% 0.21% 0.21% 0.21% 0.11% 0.32%
Population 5792.5 5814.8 5927.5 6626.4 6020. 3 6040.3
C.V. 2.08% 2.13% 2.15% 2.2 1% 1.08% 3.28%
Sample size 8000 7900 7817 7558 31275
(effective) 5704 5416 5410 5272 21802
2p coin Wastage rate 2.34% 2.44% 2.63% 2.29% 2.43% 2.42%
S.e. 0.18% 0.17/% 0.18% 0.18% 0.09% 0.07%
Population 3657.7 3611.2 3537.0 36/79.1 3619. 6 3621.3
C.V. 2.15% 2.09% 2.11% 2.20% 1.07% 0.87%
Sample size 7697 /867 7775 7432 30771
(effective) 6491 6/83 65/8 6222 20074
20p coin Wastage rate 1.44% 1.92% 2.31% 3.25% 2.22% 2.23%
S.e. 0.41% 0.41% 0.41% 0.42% 0.21% 0.38%
Population 1376.3 1322.0 1281.7 1188.1 1290. O 1292.0
C.V. 3.63% 3.60% 3.58% 3.99% 1.79% 3.08%
Sample size 7964 7900 7900 7600 31364
(effective) 7095 7013 6929 6698 27735
50p coin Wastage rate 1.15% 0.32% 0.91% 0.79% 0.79% 0.79%
S.e. 0.23% 0.22% 0.22% 0.23% 0.11% 0.17/%
Population 660.5 757.9 686.0 700.9 699.7 701.3
C.V. 3.82% 3.84% 3.82% 3.89% 1.92% 2.95%
Sample size 7986 /887 /887 7597 31357
(effective) 7807 7802 1822 /575 31006
£1 coin Wastage rate 1.98% 2.43% 2.74% 3.03% 2.54% 2.55%
S.e. 0.38% 0.38% 0.38% 0.39% 0.19% 0.23%
Population 1009.8 9/78.7 957.2 938.3 970.6 971.0
C.V. 2.87% 2.86% 2.82% 2.86% 1.43% 1.58%
Sample size 7970 /851 /898 7600 31319
(effective) 7970 /851 /898 7600 31319
Note 1. The groups of samples are defined as:
Group 1. Samples 1- 21 (excludingSample 5)
Group 2: Samples 22 - 39
Group 3: Samples 40 - 58
Group 4. Samples 59 - 80 (excluding Samples 74, 76 and 77)
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