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Introduction
This article describes a study of the cyclical variation of 
the new orders and deliveries of several of the United 
Kingdom engineering industries at Minimum List 
Heading (MLH) level during the period 1958 to 1971. 
Simple measures of cyclical variation are developed and 
applied to the available data on net new orders and 
deliveries, the nature of which is discussed. The results 
indicate that new orders display a more marked cyclical 
pattern than deliveries and that total new orders and 
deliveries have a less marked cyclical pattern than those 
relating to the home market alone. There is also a brief 
analysis of the timing of the home market cycles of the 
different industries analysed. Two appendices explain 
why it was not possible to apply the analysis to all the 
engineering industries at the required level of disaggre
gation, and how the analysed data relates to other series 
on engineering orders and deliveries that are or have been 
published.

Cyclical variation of selected expenditure components of 
gross domestic product, expressed at constant 1970 prices,

1958 2nd quarter to 1971 4th quarter
TABLE A

The engineering industry cycle

Expenditure aggregate

Standard deviation 
of percentage 
deviations of 
trend-cycle 
from trend

Gross domestic product at factor cost 1-7
Consumers expenditure ......................... 1-6
Public authorities current expenditure 1-9
Gross domestic fixed capital formation 4'6
Exports of goods and services 3-9
Imports of goods and services 2-6
Consumers expenditure on durable goods.. 8-5
Gross domestic fixed capital formation:

On plant and machinery . . 5*2
By manufacturing Industry 7-5
By manufacturing industry on plant

and machinery ......................... 71

Much of the output of many of the separate MLH 
industries, within Orders VII to IX of the 1968 Standard 
Industrial Classification (SIC), is in the form of goods 
which when sold in the home market are classified as 
‘fixed capital formation’ in the expenditure categorisation 
of gross domestic product. Table B of the input-output 
tables for 1968, for instance, shows that 37 per cent of 
the total output sales and 48 per cent of the total final 
output sales of commodity groups 30 to 45 (correspond
ing to SIC Orders VII to IX) went directly into gross 
domestic fixed capital formation. These percentages 
compare with 4 and 7 per cent respectively for the rest 
of manufacturing industry. All of the final sales of the 
engineering industries which are classified as ‘fixed capital 
formation’ take the form of plant and machinery, as 
opposed to new building work or vehicles. Gross fixed 
capital formation on plant and machinery (and by 
manufacturing industry in particular) displays a greater 
cyclical variation than most other expenditure compo
nents of gross domestic product. This is illustrated by 
Table A which presents the results of applying a method 
of analysis, described later in the article, to quarterly 
constant price series for nine selected expenditure 
aggregates(^). The higher the statistic quoted (the 
standard deviation of the percentage deviations of 
trend-cycle from trend) the more marked is the cyclical

variation in the series. It appears that one characteristic 
of the engineering industries is that the nature of their 
product makes them particularly subject to any cyclical 
variations in the economy.

Before discussing the problems associated with the 
measurement of cyclical variation it is helpful to 
distinguish four conceptually measurable series relating 
to the activity of the engineering industries; new orders, 
output, deliveries, and expenditure. New orders provide 
the first tangible evidence of demand for these industries, 
which typically produce to order, while deliveries record 
the flow of finished products to the customer. The net 
output of these industries in each time period is con
ceptually the value added or amount of work done on 
items within the productive process and neither gross 
nor net output corresponds to either new orders or 
deliveries. Expenditure by customers on the products 
of these industries may occur simultaneously with 
deliveries, may follow it, or may even precede it, for 
example, in cases where progress payments become due 
upon the completion of particular stages in the production 
process(^). These variables are conceptually different, 
and although all but net output will tend towards

(*) The value of the physical increase in stocks and work in progress, 
another cyclically variable expenditure aggregate, was necessarily 
excluded from this analysis because of problems arising from 
the changes in its sign.

(*) In this broad categorisation of typ^ of series, sales as defined for 
the purposes of the engineering inquiries introduced in 197_ 
approximate to deliveries and not expenditure. Expenditure 
represents payments actually made by purchasing firms, the 
conceptual basis of the national income fixed capital formation 
estimates.
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approximately the same sum over time (at least when 
correctly expressed in constant price terms)(^) both the 
timing and amplitude of their variations may differ. All 
would therefore be relevant to a full assessment of the 
cyclical variation of the engineering industries.

The series available for the individual MLH‘s are net 
new orders, deliveries and orders on hand. The net new 
orders series provides the clearest and earliest indication 
of the current level of demand for an industry’s products. 
However for a number of reasons it docs not correspond 
simply or precisely to an economist’s concept of new 
demand. Firstly, it is dcrived(^) as the difference between 
the change in recorded orders on hand within a period 
plus the recorded deliveries in that period and thus 
measures actual new orders net of cancellations of 
current or previous new orders. The precise timing and 
relative amplitude of the actual and net new orders series 
will therefore only be the same if cancellations arc always 
in constant proportion to actual new orders. This is 
unlikely to be the case because of random fluctuations 
in cancellations, because cancellations arc likely to be 
related to the new orders of previous periods as well as 
the current period, and because the proportion of new 
orders which arc cancelled may be expected to vary 
systematically over the cycle, being higher in the down
swing than in the up-swing(*). Together these consider
ations suggest that cancellations may reach a peak early

(*) The equality of new orders and deliveries, in the long run and 
assuming zero growth in the senes follows from the statistical 
derivation of new orders from the identity

where O denotes orders on hand and D denotes deliveries. In 
the absence of measurement errors and ditfcrcnccs between order 
and delivery prices it is obvious that the derived figure for new 
orders will differ from actual new orders only in that it will be 
net of cancellations made in the current period. The statistical 
senes on new orders for the period considered in this article is 
therefore strictly described as ‘net new orders*. Where contracts 
are subject to price escalation, sales and deliveries may be 
completed at prices dilferenl from those at which the original 
orders were placed. This will not aifect the derivation of the 
net new orders ligures from the identity if firms price deliveries 
similarly in both their statements of them and in their deductions 
of them from orders on hand. However in the absence of 
separate price indices for orders and deliveries deflation of net 
new orders and deliveries does require knowledge or assump
tions about the extent of price escalation, firms' pricing of 
deliveries in their statistical returns, and the order-delivery lag 
distribution.

(*) Considering the relationship between current cancellations and 
current new orders more fully, it might be postulated that the 
ratio between them will vary systematically over the cycle 
because: (i) the orders at risk of cancellation in each period are 
the total currently outstanding orders on hand (though with 
different degrees of risk) and the ratio of orders on hand to new 
orders varies over the cycle; and (ii) the probability that any 
particular order is cancelled may be expected to vary over the 
cycle. With reference to the first point it can be stated that if the 
order-delivery lag is stable over the cycle more orders will be on 
hand for any given level of current new orders in down-swings 
and troughs than in up-swings and peaks. This pattern will be 
strcTigthencd by any cyclical variations in order-delivery lags 
since there will be more previous periods new orders remaining 
‘on hand' immediately after peaks than after troughs. On the 
second point it might be postulated that the probability that a 
new order is ultimately cancelled will be positively rc la t^  to the 
cyclical position at which it was placed (for example, the 
probability being higher for orders placed at peaks due to 
over-optimism or duplication of orders) and negatively re la i^  
to the change in the cyclical position whilst it is at risk (that is, 
the probability will be lower in up-swings than in down-swings).

in the down-swing of actual new orders and a trough 
early in the up-swing of actual new orders, and hence 
that the observable net new orders scries may tend to 
lead the unobservable actual new orders series. Which 
series is likely to have the greater cyclical variation is 
difficult to ascertain on the basis of a priori considerations 
alone, and which series is the more relevant to industry’s 
subjective assessment of the demand cycle is also open 
to question.

A further point relevant to the interpretation of the 
net new orders series is that it reflects the consequences 
of the actions of both purchasing and selling firms and 
does not necessarily correspond to a shift in a demand 
curve. Suppliers may have some influence on the net 
new orders which they receive both through their pricing 
policies and their willingness to seek and accept new 
orders. Since the cycle imposes costs upon them they 
may be expected to use their marketing policy (including 
pricing) to smooth the flow of new orders. Finally short
term changes in customers’ placings of new orders are 
likely to reflect both underlying changes in the rate at 
which they wish to acquire new plant and machinery and 
their assessment and expectations about current and 
future order-delivery lags.

Deliveries represent the outflow of completed orders 
from the producing firms. In some cases deliveries will 
be made from stock and both new order and delivery 
will be recorded in the same period but more typically, 
and particularly where products are built to customer 
specification, thtre will be an observable lag between 
order and delivery. The magnitude of this lag varies 
considerably between products and hence in aggregate 
deliveries will be a complex distributed lag of previous 
new orders, with this lag distribution extending from 
zero to perhaps two to three years (to provide for some 
large and complex items of equipment). Moreover both 
a priori consideration and empirical investigations 
suggest that this lag distribution will tend to vary over 
the cycle, being shorter in (or after) periods of low 
demand and longer in (or after) periods of high demand. 
Faced with cyclical variations in demand and the diffi
culty and cost of varying output substantially in the 
short-run producing firms may prefer, or may be forced, 
to allow order-delivery lags to vary. Evidence of this 
phenomenon for the engineering industries in aggregate 
has been provided by Bispham ( 1970) and Trivedi ( 1970), 
and for the machine tool industry in particular by Lund 
and Miner (1973). The effect of the lag between new 
orders and deliveries being both distributed and variable 
in this way will be that deliveries will be smoother than 
new orders, both from quarter to quarter and more 
particularly over the cycle.

In addition to producing for the home market many 
of the United Kingdom engineering industries also have 
a very considerable export market. Clearly export market 
new orders in aggregate are likely to be affected by a 
rather different set of factors than are home market new 
orders in aggregate, and despite some evidence of an 
international economic cycle, variations in the new 
orders arising from the two markets are unlikely to be 
perfectly in phase. If the two markets were perfectly in 
phase, a measure of the cyclical variation of total net 
new orders would be some combination of the measured 
cyclical variations of net new orders in the separate
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markets, but to the extent that the series are not perfectly 
in phase with one another the cyclical variation of the 
total market could be less than that of both the separate 
markets(®). Thus the existence of an export market 
might mice an industry's total net new orders less 
cyclically variable than its home market net new orders 
either because export orders are less cyclically variable or 
because the two cycles are not perfectly in phase. In 
particular export net new orders may not display any 
regular cyclical pattern, or the cycles might be of 
different length (frequency). In addition to this effect, and 
whatever the cyclical pattern of export new orders, it is 
likely (for the reasons stated above with respect to the 
home market) that export deliveries will be less cyclically 
variable than export net new orders, and hence that 
total deliveries will be less cyclically variable than total 
net new orders. To summarise, therefore, a priori con
siderations suggest that the cyclical variation of an 
industry’s total market will be less than that of its 
separate markets, and that its deliveries will be less 
cyclically variable than its net new orders.

Measurement of cyclical variation
The choice of procedure for measuring cyclical variation 
was largely determined by the available data span and 
the time constraints of the study. The net new orders and 
deliveries data available on a consistent basis at the 
required level of disaggregation spans only fifty-five 
quarters, 1958 2nd quarter to 1971 4th quarter. In the 
case of the home market series for which cycles are 
more easily observable, this time span covers just over 
three cycles, much less than would be desirable for an 
analysis of this type. In particular it makes less justifiable 
the use of the more rigorous techniques, such as ones 
based on spectral analysis.

An appropriate measure of cyclical variation would 
appear to require two features; that cyclical variations 
be distinguished from irregular or seasonal ones, and 
that these cyclical variations be measured around a 
trend and not around a constant mean level. Such a 
measure would indicate the variation of the series 
purged of seasonal and irregular variations (the trend- 
cycle) around the longer term trend. The practical steps 
in deriving such a measure were as follows. For the 
separate (home/export) market series for each of the 
industries listed in Table B trend-cycle estimates were 
generated by the Bureau of the Census Method II X-11 
variant seasonal adjustment programme. In this analysis 
the estimates of the trend-cycle employed were those 
obtained from seasonally adjusted series by the applica
tion of a weighted five-quarter moving average. Trend- 
cycle estimates for the total market series were obtained 
by adding the separate home and export market trend- 
cycle estimates.

Consideration was given to several alternative methods 
of deriving the long-term trend series from which the 
deviations of the trend-cycle series could be measured.

(*) This intuitive discussion of comparative cyclical variation begs 
the question of the measurement of that variation, and in 
particular assumes that it is measured relative to the scale of the 
variable (for example, as in a coefficient of variation) and not 
absolutely. Clearly the statements would not be correct if 
cyclical variation were measured simply by the variance (in its 
precise meaning) of each series.
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Experimentation with linear and expone.itial fitted 
trends and long-period moving averages was conducted 
for some series, and the alternative merits of using a 
single type of trend for all series or most appropriate 
type of trend in each particular case were considered. 
On balance it was decided to adopt a single type of trend 
for all series and to prefer exponential trends fitted by 
regression on the basis of both a priori and practical 
considerations. The derivation of a suitable long-term 
moving average trend series presupposes both knowledge 
and constancy of the cyclical frequency, it may reflect 
errors in the assumed frequency, and is unsatisfactory 
when the assumed periodicity of the cycle is long relative 
to the data span. On the other hand it is recognised that 
the use of an exponential trend assumes constant growth 
throughout the period and that distortions can arise 
unless the data spans approximately a whole number of 
cycles. The final stage in the practical derivation of a 
measure of cyclical variation is to calculate the variations 
of the trend-cycle series from the trend series and to 
summarise the magnitude of these deviations in a single 
measure. In order to make this measure independent of 
scale, both with respect to comparisons between different 
industries and different series and with respect to the 
trend value of the series at which particular relative 
deviations occurred, the individual deviations were 
first expressed as percentages of the corresponding 
trend values of the series. The final summary statistic is 
then the standard deviation of these percentage devia
tions of the trend-cycle from the trend. Implicit in the 
use of this statistic is an assumption that the amplitude 
of the cyclical variation around the trend for each 
series did not vary markedly during the data span.

These operations were performed on the basic series 
expressed in current prices and not after any price 
deflation to a constant price basis. This choice was 
governed by practical considerations, but it seems 
unlikely that, for reasons explained below, the choice 
will have had any significant effect on the pattern of the 
results. The practical considerations are the lack of 
appropriate price series at this level of disaggregation 
for exports, the confidentiality of some of the home 
market price series at this level, an uncertainty as to the 
extent to which the home market price series correctly 
reflect new order and not delivery prices, and the need 
to know (at least approximately) the shape of the 
(possibly variable) new order-delivery lag distribution in 
order to deflate at least deliveries. The grounds for 
supposing that the choice will have relatively little effect 
on the results reflect the nature of the analysis, the 
observed behaviour of prices over the cycles, and the 
extent of the apparent cyclical variation in some of the 
series.

Clearly in an inflationary period current price series 
will show faster rates of growth than constant price 
series, and the choice would only be immaterial to a 
comparison of growth rates if all variables were subject 
to the same rate of price change. However in this study 
the comparisons are between relative divergences from 
trend rates of growth and, given the derivation of the 
trend series, constant rates of inflation will not affect the 
comparison even if the rates are unequal between the 
different series. The distinction would only be of 
significance if deviations of prices from their trends were
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FABLE B
Characteristics and cyclical features of individual engineering industries analysed

Order MLH 
VU 331

332

335

336

339 1 
339,4

339/7

339/8

VHI
and 361 
IX

369 
354'

366

367

Industry
Agricultural machinery 
(except tractors).. 
Metal-working machine
tools .........................
Textile machinery and 
accessories
Construction and earth- 
moving equipment 
Mining machinery 
Space-healing, ventilating 
and air-conditioning 
equipment
Food and drink process
ing machinery 
Packaging and bottling 
machinery

Electrical machinery {less
turbines).........................
Other electrical goods .. 
Scientific and industrial 
insinimcnls and systems 
electronic computers, 
radio, radar and elec
tronic capital goods . <
Total industries analysed

Census of production 
net outputs expressed 
as total SIC VII, VIII 

and IX »1.000

13-5

44-3

29-1

27-2
J36

168

no
6-5

104-2 
57-7 

56-6

10-7

41-1

221

27-2
109

20-3

115

2-4

116-0

*Not calculated.

Period
covered

[Ql *» 1st quarter, etc.)

Correlations between 
deviation of prices 

from their trend and 
deviations of 

(price-deflated) 
trend<ycle from 

trend of home market

Percentage 
of total 

deliveries 
exported

Standard deviation of percentage 
deviations of trend-cycles from trends

Net new orders Deliveries
Net new 
orders Deliveries 1963 1970 Home Export Total Home Export Total

1963 Ql to 1971 Q4 +0-41 +0-32 36 38 9-1 11-7 9-3 9-1 12-8 9-7
1958 Q2 to 1971 Q4 -0-50 -0-32 S3 37 24-4 25-6 220 10-4 12-2 8-7
1958 Q2 to 1971 Q4 + ao8 -0-38 62 65 15-9 19 1 15 6 12-6 7-2 6-8
1958 Q2 to 1971 Q4 -0-09 -0-78 48 55 196 12-3 13-5 13-1 10-3 8 9
1958 Q2 to 1971 CH -0-17 - 0  20 IS 19 11-9 35-9 12-4 9-2 35 3 9-4

1958 Q2 to 1971 Q4 - 0 3 6 - 0 3 0 8 n 100 14-6 9-1 8-3 9 4 7-5
1958 Q2 to 1971 Q4 - 0  26 -0-56 33 40 13-5 17-7 M-3 5-7 14-6 6-9
1958 Q2 to 1971 Q4 « • 49 48 136 18-1 13 1 12-2 7-3 7-6

1958 Q2 to 1971 Q4 -0-54 -0-08 26 25 15-9 11-8 12-3 9-1 7-9 6-S1958 Q2 to 1971 <J4 -0-67 -0-60 14 14 9-7 10-2 8-9 5-3 56 4-9

1963 Ql to 1971 Q4 -0-35 -0-38 34 33 10-1 13-4 9-2 7-5 6-8 5-0

not independent of deviations of constant price values 
from their trends. If, for example, the two sets of 
deviations were positively correlated, the cyclical 
variation of the current price series would exceed that 
of the constant price series. Such an association might 
reflect, but would not necessarily imply, a deliberate 
variation in manufacturers’ profit margins over the cycle. 
If this were so, it would be an open question whether the 
cyclical variations of the volume (constant price) series 
or those of the value (current price) series were the more 
relevant to an economic assessment of the magnitude of 
the cycle.

Despite the problems relating to the price indices an 
attempt was made to examine whether there was any 
cyclical variation in prices during the sample period. 
Correlation coefficients were calculated between the 
deviations of price-deflated current price trend-cycle 
scries from their trends and the deviations of prices from 
their trends. The correlations were calculated for each 
industry analysed, and for home market net new orders 
and deliveries separately. The results arc shown in 
Table B. They indicate that for most industries the 
correlation over the sample period was negative, and 
not positive as might have been expected. The explanation 
appears to lie in the joint occurrence of rapidly rising 
prices and a cyclical down-turn at the end of the sample 
period. The only exception to this pattern is provided

by the case of MLH 331 (agricultural machinery), for 
which there was not a cyclical down-turn in net new 
orders in 1970 to 1971. The consequence of the general 
pattern of the correlations is that the measured cyclical 
variation of the current price scries will tend to be less 
than that of the unmeasured variation of the implicit 
constant price series. However it is unlikely that the 
difference would be large relative to the measured 
cyclical variation in the current price series.

Results of cyclical analysis
The results of the comparative cyclical analysis arc 
presented in Table B under the heading ‘standard 
deviation of percentage deviations of trend-cycles from 
trends*. Due to the difficulty of constructing series on a 
consistent basis for all the engineering industries at the 
required level of disaggregation the analysis was confined 
to those industries for which consistent series for the 
period 1958 2nd quarter (or in two cases 1963 1st 
quarter) to 1971 4ih quarter are available. In addition 
MLH 362 (insulated wires and cables) and MLH 363 
(telegraph and telephone apparatus and equipment) were 
excluded because they are much affected by special 
factors, fluctuations in copper prices and the requirements 
of a particular customer respectively. Appendix I lists, 
for each of the engineering industries at MLH level, the
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lime span lor which it is possible to construct consistent 
series lor net new orders and deliveries and (where 
applicable) the reasons why consistent series for the 
period 1958 2nd quarter to 1971 4th quarter cannot be 
constructed.

The difference of time span prevents any meaningful 
comparisons being made between the results for the two 
industries with the shorter time span, MLH 331 (agri
cultural machinery) and MLH's 354/366/367 (scientific 
and industrial instruments and systems, electronic 
computers, radio, radar and electronic capital goods), 
and the other nine. However this is not of material 
importance in so far as it affects only tw'o industries 
and only one particular type of comparison. Even if the 
same data span were used for all industries, comparisons 
between industries would be limited by the fact that 
since the cycles of the separate industries are not of 
exactly equal length or phasing a particular time period 
necessarily reflects differing ranges of cyclical experience 
in different industries(^). Comparisons of cyclical 
variation between industries should be treated with 
caution, partly for this reason and partly because since 
aggregation will tend to reduce variation as measured in 
this analysis larger industries will tend, ceteris paribus, 
to have less cyclical variation than smaller ones. Similarly 
disaggregation within an apparently stable industry 
could reveal product groups with very marked cyclical 
variation. This qualification is particularly relevant to 
any comparison of the measures of cyclical variation 
presented in Tables A and B, relating respectively to 
major expenditure aggregates and the net new orders 
and deliveries of individual MLH level engineering 
industries.

Examining the results for individual industries 
separately, it is seen that they are broadly consistent 
with the expectations about the relative cyclical variations 
expressed in an earlier section. The cyclical variations of 
the net new orders series generally exceed those of the 
deliveries series, and those of the total market series tend 
to be lower than those of the separate market series. The 
only exception to the first statement is provided by the 
case of MLH 331 (agricultural machinery), for whicl\.

(*) This qualification is likely to be more quantitatively important 
the shorter is the data span relative to the average length of cycle.

all three delivery cyclical variations are equal to or 
slightly larger than the corresponding net new order 
variations. The most likely explanation for this dis
crepancy would appear to lie in the relatively short 
average order-delivery lag in this industry and its lack 
of systematic variation over the cycle. Over the period of 
the last two complete cycles (1965 3rd quarter to 1970 
2nd quarter, see later for derivation) the ratio of orders 
on hand to quarterly trend-cycle deliveries (an approxi
mate indicator of average order-delivery lags) for the 
agricultural machinery home market varied irregularly 
between 0T5 and 0-36. In contrast the equivalent ratio 
for the home market of MLH 332 (metal-working 
machine tools) varied systematically over the cycle 
reaching peaks and troughs of 2-63 and 1-54 shortly 
after the peaks and troughs respectively in the trend-cycle 
values of home market net new orders. Typically the 
measured cyclical variation of an industry’s total net 
new orders is almost twice that of its total deliveries, 
though the ratio is less consistent when the separate 
market series are examined.

Comparing the results for the home, export, and total 
markets for each industry it is seen that total market 
cyclical variation is never greater than both separate 
market cyclical variations and in about two-thirds of 
the cases is less than both. More particularly in almost 
all cases, with the exception of MLH 331 (agricultural 
machinery), total market variations are less than home 
market variations even though export markets appear to 
be at least as variable as home markets. The smoothing 
effects of the export markets are primarily due to their 
cycles being not as clear or regular as those of the home 
market or not fully in phase with them.

Another interesting aspect of cyclical variations relates 
to timing, and in this particular context to the extent to 
which the different industry cycles are in phase with one 
another. For any particular series this may be conveni
ently examined through the correlations between the 
percentage deviations of trend-cycle values from trend 
values for pairs of industries considered in turn. Table C 
sets out these correlations both from home market net 
new orders and home market deliveries. The correlations 
between the percentage deviations of trend-cycles from 
trends between pairs of industries are presented in the

Correlations between percentage deviations of trend-cycle values from 
trend values for net new orders of different industries and

for deliveries of different industries

TABLE C
Industries indicated by MLH number
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cells above the main (top left—bottom right) diagonal 
for net new orders, and below the main diagonal for 
deliveries. MLH 339/8 (packaging and bottling machinery) 
was excluded from this analysis because of its small size, 
and in assessing the significance of the correlations 
shown in the table it should be remembered that whilst 
most arc based on fifty-five observations, those involving 
MLH's 331 and 354/366/367 are only based on thirty-six 
observations. Summarising the correlation coefficients 
presented in the table, it may be noted that sixty-six of 
the ninety arc positive, and that those for deliveries have 
a slightly higher median and rather larger variance than 
those for net new orders.

Further insight into the extent to which the separate 
industry cycles arc in phase with one another may be 
obtained by identifying and comparing the timing of 
turning points in a particular senes for each industry. 
Such an analysis has been conducted using the percentage 
deviations of the trend-cycle values from trend values for 
home market net new orders. This series reflects the 
home cycle as first experienced by the different industries. 
Although it is realised that reference to a smoothed series 
can be misleading in forecasting contexts, reference to the 
trend-cycle scries does allow turning points to be fairly 
easily identified without formal rules, and this procedure 
was considered adequate for the purposes of this exercise. 
Identification and comparison of peak and trough 
turning points in this scries for the nine industries for 
which the data-span was 1958 2nd quarter to 1971 4lh 
quarter revealed an interesting pattern, consistent with 
but perhaps more illuminating than that shown in 
Table C. It was found on the one hand that there was no 
single quarter in which more than three industries out 
of the nine exhibited cither peaks or troughs, but on the 
other that the peaks and troughs of the separate industries 
were clearly grouped together into distinct periods of 
five to ten quarters duration. These were identified as 
follows:
Peaks: 1959 4th quarter to 1961 2nd quarter, 1963 3rd

quarter to 1964 4th quarter, 1968 2nd quarter 
to 1970 2nd quarter.

Troughs: 1958 2nd quarter (or earlier) to 1959 4th
quarter, 1961 4th quarter to 1962 4th quarter, 
1965 3rd quarter to 1967 4th quarter, 1970 3rd 
quarter to 1971 3rd quarter (or later).

Together these periods span forty-nine out of the 
fifty-hve quarters in the data span, but only fifty out of 
one hundred and ten quarters when peaks and troughs 
are considered separately.

Despite the fact that these periods have been based 
upon observation of the turning points rather than 
outside information it is noteworthy that they encom
passed fifty-seven out of the sixty-six identified turning 
pointsC), and that with the exception of MLH 339/1 
(mining machinery)!'’) every industry has a correctly 
corresponding turning point in each of the above defined 
periodis. The picture that emerges from Table C and 
this latter analysis is therefore one of separate industry 
cycles not fully in phase with one another but certainly 
moving fairly closely together and in broad conformity

(*) Four of ihc other eight turning points were for MLH 339/7 
(food and drink processing machinery), for which the unusually 
large number of ten turning points were identified.

(•) This industry's home market new orders arc closely geared to 
one particular customer.
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with the general economic cyclc(’). Finally this latter 
analysis allowed a crude check to be made of the relative 
timing of the different industries in the general home 
market new order cycle. Although no industry consis
tently led or followed the others throughout the whole 
sample period, MLH’s 335 (textile machinery and 
accessories) and 339/7 (food and drink processing 
machinery) did tend to lead and MLH’s 332 (metal
working machine tools) and 354/366/367 (scientific and 
industrial instruments and systems, electronic computers, 
radio, radar and electronic capital goods) did tend to lag. 
Such a pattern, if more rigorously established, would have 
implications for forecasting within the broad engineering 
orders, and may be of relevance to any economic 
assessment of the impact of the cycle on particular 
industries.

Conclusions
This article has sought to analyse various aspects of the 
economic cycle as experienced by the United Kingdom 
engineering industries during the period 1958 to 1971. 
It has been shown that their home market net new 
orders are fairly variable over the cycle, but that their 
total deliveries are considerably less variable over the 
cycle. This difference is due both to the presence of 
export markets and to order-delivery smoothing in each 
market. The two conceptual series for which no inform
ation is available at this level of disaggregation, work 
done and expenditure (by customers), are clearly more 
related to total deliveries than to home market net new 
orders, and may be expected to be at least as smooth 
over the cycle as total deliveries. It has also been shown 
that whilst the home market new order cycles of the 
different industries are not fully in phase with one 
another, they do lend to move together in conformity 
with the general economic cycle.

Although the results presented in this article may be 
considered interesting and illuminating, it must be 
admitted that they have not been based upon the most 
sophisticated methods of analysis available. For example, 
despite the limited time-span, spectral or other techniques 
may still be able to throw additional light on the nature 
of the cycles in the separate raw series, variable-weight 
distributed lag models could be used to analyse the net 
new order-delivery relationships, and similar econometric 
methods or more sophisticated time scries analysis 
could be employed to analyse the phasing of the separate 
industry cycles. Whilst it is unlikely that such analyses 
would generate results markedly different from those 
presented in this article, they may provide further insight 
and detail. For this reason, and in order to assist any 
further independent work, the Department of Industry 
is prepared to make available upon request the separate 
series of net new orders and deliveries for MLH level 
industries for the time spans specified in Appendix I(‘°).
This article was prepared within the Department o f Trade 
and Industry with the assistance o f a number o f people, 
especially P. F. Bird. Mrs. A. Brown. D. Jeffery, C. L. 
Melliss. IV. A. Wessell. and also J. S. Dryden {Central 
Statistical Office).
(*) The Bank of England index of capital utilisation shoNvs peaks

9 ^ 4 ihin this period at I960 1st quarter, 1964 4th quarter and I 
quarter, and troughs at 19S8 4th quarter, 1963 1st quarter, 
1967 3rd quarter and 1972 1st quarter.

( ‘*) Requests for data should be addressed to Department of 
Industry, Room 603 Dean Bradley House, 52 Horseferry Road, 
London,-SWIP2AG.
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APPENDIX I
1958— 1971

Statistical scries on net new orders and deliveries for 
groups of engineering products (referred to in the 
article at individual MLH level industries) are together 
available for the period 1958 2nd quarter to 1971 4th 
quarter as a result of the KS/Eng inquiry conducted 
during the period 1958 to 1971. The introduction of 
this inquiry was described in an article in the Board 
o f Trade Journal (1959X“ ) and its termination and 
replacement by the new system of monthly and quarterly 
inquiries in an article in Economic Trends (1972)(*^). 
Under the RS/£ng inquiry information was collected on 
a voluntary basis from responding firms on their total 
and export deliveries and orders on hand, home market 
figures and net new orders being derived from the 
identities.

During the period of the KS/Eng inquiry its coverage 
was widened and changes were made in the classification 
of the products included in its scope. The major extension 
in coverage occurred in 1965 when additional instrument 
and electrical product headings were added. The major

change in product classification took place at the 
beginning of 1969 with the switch from the 1958 SIC to 
1968 SIC. In addition to these major changes other 
smaller ones occurred at different times during 1958 to 
1971, for example, agricultural machinery was included 
in 1959, and there were periodic revisions to the mailing 
list.

(*‘)*A new scheme of engineering statistics,' Board o f Trade 
Journal, 8 May 1959.

(*') ’Statistics of deliveries and orders in the engineering industries,* 
Economic Trends, No. 222, April 1972.

For nine industries it has proved possible to construct 
time series of net new orders and deliveries on a reason
ably consistent basis for the whole period 1958 2nd 
quarter to 1971 4th quarter. For the majority of these 
industries the statistics were collected on a similar basis 
throughout the period. For the remaining industries 
data from other sources was used to bridge the dis
continuities. In addition there is an industry (MLH 331) 
and a group of industries in combination (MLH*s 
354/366/367) for which consistent series can be derived 
back to 1963 1st quarter.

The time spans for which it is possible to construct 
consistent series (extending up to 1971 4lh quarter) for 
the other industries are listed in the table below, together 
with a brief explanation of why it is not possible to extend 
the series further back.

Availability of data on net new orders and deliveries for home and export markets
for industries not analysed in cyclical study

Order MLH Industry
VII 333 Pumps, valves and compressors.

334 Indusnial engines
337 Mechanical handling equipment

338 Office machinery.........................
339/2 Priming, bookbinding and paper 

goods machinery.........................
339/3 Refrigerating machinery (except 

domestic type refrigerators)
339/5,6,9 Miscellaneous (non electrical)

machinery .........................
341 Industrial (including process) plant 

and steelwork •  •

349 Other mechanical engineering not 
elsewhere specified

V ia 351 Photographic and document copy
ing e q u ip m e n t .........................

352 Watches and clocks
353 Surgical instruments and appli

ances .....................................
362 Insulated wires and cables
363 Telegraph and telephone appara

tus and equipment
364 Radio and electronic components
365 Broadcast receiving and sound 

reproducing equipment ..
368 Electric appliances primarily for 

domestic uses

1 Certsus of production 1 net outputs expressed as 1 total SIC VII, VIII and I X - 1,000
1 1963 1970

38-7 44-6
18-7 16-5
32-2 35-4

14-9 22-4
no 10-7
62 3-9

63-6 654
80-7 100-8

92-3 97-9

2-4 8-0
45 5-2

1 no 11-7
33-9 32-4
40-3 34-8
396 57-6
314 33-1

44 4 30-7

Data availability 
(Q1»1 s t quarter, etc.)

1969 Q2 to 1971 Q4

1969 Q2 to 1971 Q4

1965 Q4 to 1971 Q4

1969 Q2 to 1971 Q4

1969 Q2 to 1971 Q4

1969 Q2 to 1971 Q4

1969 Q2 to 1971 Q4

1969 Q2 to 1971 Q4

1965 Q4 to 1971 Q4 
1965 0 4  to 1971 04

1965 04  to 1971 04 
1958 02  to 1971 04

1963 02  to 1971 04 
1969 Q2 to 1971 04

1969 02  to 1971 04

1969 02  to 1971 04

Reasons why series not consistent 
1958 2nd quarter to 

1971 4th quarter

Fluid power equipment not separ
ately distinguished before 1969
Statistics on turbines not available
Industrial trucks added to cate
gory in 1969 following 1968 SIC 
change
Some computers included in 
figures prior to 1965
Not separately distinguished be 
fore 1969
Domestic refrigerators included 
prior to 1969
Residual heading affected by 
changes above
Introduction of complete process 
plant heading (plus expansion of 
mailing list)
Residual heading affected by 
changes above

Heading introduced in 1965 
Heading introduced in 1965

Heading introduced in 1965

New heading in 1965 
Affected by SIC change in 1968

Affected by SIC change in 1968

Affected by switch of refrigerators 
from 339/3 in 1969
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APPENDIX II

The relationship of the series analysed to other published series on the orders and deliveries of
the United Kingdom engineering industries

av

m-.

. \ r .

This appendix sets the series analysed in this article in the 
context of the various series on the orders and deliveries 
of the engineering industries that are or have been pub
lished. These series take two forms: index numbers of 
volumes relating to aggregate SIC orders (mechanical, 
instrument, electrical engineering and the combined 
engineering industries) and values relating to individual 
industries or products at MLH or lower levels. The 
major change in the system of collecting the statistics, 
and hence in the continuity of the published series, 
occurred in 1971 to 1972 when the KS/Eng inquiry and a 
number of separate special inquiries were replaced by 
the new system of monthly and quarterly inquiries.

n
5

‘  « r .

> 4 -

For quarters prior to 1972 current price values of net 
new orders, orders on hand and deliveries for both total 
and export markets at MLH (or slightly lower levels) 
as derived from the KS/Eng inquiry were published in 
the Monthly Digest o f Statistics, though the published 
data for prior to 1969 was limited to total deliveries. It 
is this set of data which is described more fully in 
Appendix I and upon which the cyclical analysis in the 
article is based. In addition there existed prior to 1971/72 
a number of separate inquiries relating to particular 
sections of the engineering industries. For example, 
there was an additional inquiry for metal-working 
machine tools and from this quarterly figures of total 
and export new orders, orders on hand, and deliveries 
were published from 1956 1st quarter io the Monthly 
Digest o f Statistics. For quarters from 1972 current 
price values of sales and overseas trade for individual 
product groups within each MLH (or slightly lower level) 
are now published in separate Business Monitors in the 
PQ series. Although there are appreciable differences 
between the new and former inquiries in respect of 
coverage, definition and techniques of compilation an
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attempt has been made for some industries (for example, 
metal-working machine tools) to link the pre—and p o s t-  
1971/72 data series.

A set of aggregate volume indices, based on the earlier 
KS/Eng inquiry, for first the 1958 SIC Order VI engin
eering and electrical goods (and then the 1968 SIC 
Orders VII, VIII and IX combined), was published for 
months between 1958 and 1971. Monthly volume 
indices covering net new orders, orders on hand and 
sales for both home and export markets based on the 
new inquiries are now published for each of the separate 
1968 SIC Orders VII, VIII and IX (mechanical, instru
ment, and electrical engineering) in the Monthly Digest 
o f Statistics and Business Monitor PM33-36 (previously 
numbered PM/Eng and PI 13). These are based on the 
new inquiry which differs from the earlier KS/Eng 
inquiry in respect of coverage, definition and techniques 
of compilation. In particular the new inquiry has 
replaced ‘deliveries’ by ‘sales’ with the latter including 
merchanted goods. Definitions of sales and orders on 
hand, together with a reproduction of the monthly 
questionnaire were presented in the first issue of the 
Business Monitor (then numbered PI 13), published in 
September 1972. That issue provided a descriptive 
comparison with the earlier inquiry, and the issue for 
September-October 1972, published in February 1973, 
presented the results of an attempt to link the new and 
former series in both tabular and graphical form. 
Monthly volume indices covering net new orders, orders 
on hand and deliveries/sales for both home and export 
markets are available for the three 1968 SIC engineering 
orders from January 1969, and for the engineering 
industries combined from January 1963, as a result of the 
special reworking of previous returns then made to 
provide longer lime series for analysis.
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