
Measures of competitiveness in international 

trade 

This research article has been prepare4 mainly by C. A. Enoch of the 

Bank's Economic Intelligence Department. 

Summary 
Competitiveness may be defmed _as the advantage in price, speed of 
delivery, design, etc., which enables a company or country to secure 
sales at the expense of its competitors. This article concentrates on 
price-competitiveness, in manufactured goods, between countries. In 
particular, it discusses which measure of trade-competitiveness can best 
help to explain changes in the volume of,UK exports and imports; this is 
a topic of considerable interest at present because in recent y ears the 
various different measures of UK competitiveness have followed very 
different paths. 

Probably the most common way to measure this country's international 
competitiveness is to �ompare the prices of UK exports relative to those 
of other countries. Other measures are: consumer prices in this country 
relative to those abroad; various measures of relative unit labour costs; 
and the ratio of import prices to UK wholesale prices. All the measures 
show an improvement in UK competitiveness in 1976 when sterling 
depreciated sharply, and nearly all some deterioration in competitiveness 
in 1977. This article argues that the appropriateness of e�ch of the various 
measures depends mainly on the ty pe of market which is involved. It also 
stresses that all the measures are subject to drawbacks or defects of one 
kind or another- partly because of the statistical diffIculties involved in 
compiling them. 

It is not possible, on a priori grounds alone, to choose which of the 
various measures best explains movements in UK trade. The explanatory 
power of various measures of competitiveness can, however, be tested 
econometrically, by putting them in equations incorporating the major 
factors influencing the volume of trade, and seeing how far they improve 
the explanation of past trends. In the light of such tests, the conclusion of 
this article is that indices of relative unit labour costs performed best at 
explaining movements in exports; for imports, there was less difference 
between the various measures. As in other studies. fairly long lags (up to 
four y ears) were found between changes in competitiveness and changes 
in export volume; for imports, the lags appeared to be much shorter 
(less than a y ear). 

Introduction 
As stated above, this article is concerned with the United Kingdom's 
international competitiveness in trade in manufactured goods. While 
elements of non-price-competitiveness, such as salesmanship, 
promptness and reliability of delivery, and after-sales service, 
undoubtedly have an important effect on the volume of trade, this article 
concentrates on price and cost-competitiveness.[l] Such competitiveness 
is in practice very diffIcult to measure. 

The article starts by setting out the various conceptual and statistical 
problems associated with various measures of price or cost­
competitiveness. It then sets out the main measures of competitiveness in 
detail and examines the movement of various measures over time. The 
article then describes the results of testing the measures econometrically 
and draws some conclusions. A list and defmition of all the measures 
considered is given in Appendix I. Appendices 2 and 3 set out technical 
details of the econometric tests. 

[I] It has been argued that increased cost-competitiveness,and hence higher profllability,-will of itself cause improved 
non-price-competitiveness through inducing greater sales efforts. prompter delivery. bener after-sales service and so 
on. If so, non-price-competiliveness is implicitly also discussed in Ihis article. 
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Prices or costs: some conceptual considerations 

The appropriate measure of competitiveness depends on the nature of the 

market, i.e. the type of competition which predorrilnates.[l] In practice, 

conditions are likely to be mixed, but for clarity it is convenient to set out 

the theoretical possibilities. For exports, there are several possibilities. 

(a) UK exporters may sell goods which are effectively identical to those 

made in other countries, and supply only a small proportion of the market; 
since in these markets the United Kingdom supplies only a small 
proportion of world output, any action by UK producers will have only a 
negligible impact on the price of goods in these markets; UK producers 
therefore face a 'world' price for these goods. They cannot price their 
products much above this world price (since buyers would immediately 
turn to producers still selling at the world price) and they would not 
choose to price their products much below the world price (since they can 
sell any amount that they supply, within their lirrilted capacity, at this 
world price). 

(b) UK exporters may sell in markets dominated by a few large 
producers, in which there are strong inhibitions about changing prices 
(whether upwards or downwards). Exporters in such oligopolistic 
markets will face a 'kinked' demand curve for their products, i.e. price 
decreases will not increase the volume of sales much, since they will 
be matched by other producers- inelastic demand- whereas price 
increases, which other producers would not be expected to follow, will 
cause a precipitate decline in sales. 

(c) UK exports may be suffIciently different from products of other 
countries to vary from them in price, but suffIciently similar for the price 
to affect the volume of sales; i.e. markets in which they are sold are 
imperfectly competitive, and exporters will face a smoothly 
downward-sloping demand curve.[2] 

(d) UK exporters may be part of an international cartel which shares out 
market volume, perhaps on the basis of historic market shares or perhaps, 
in the context of multinational companies, on the basis of relative costs. 
This is a variant of type (b). 

(e) The UK exporter may be a monopoly or near-monopoly supplier. 
The world demand curve for the product is downwardcsloping. This is a 
variant of type (c). [3] 

From this classifIcation some important conclusions follow as to the 
appropriate way of measuring competitiveness. Most frequently export 
prices in this country have been compared with those in competitor 
countries. However, only if international markets are characterised by 
imperfect competition [as defmed in case (c)] can relative export price 
data be expected to shed light on trade performance. 

For other markets, the prices at which UK exporters sell in relation to 
the prices at which other countries export will give little indication as to 
how much will be sold, and so will reveal little or nothing about 
competitiveness. Changes in this price relationship might well occur but 
have very lirrllted implications for the United Kingdom's performance. 
For example, the relationship could change temporarily after a change in 
exchange rates, while contracts invoiced in the depreciating currency are 
worked off; or the relationship may change because of the effect of 
changes in the composition of trade which this index also picks up. [ 4] 

[I] This article discusses competitiveness indices in the cOnlext of differing market structures. An alternative approach 
would be to highlight the diferent responses oflraders to changes in costs, depending upon whether or not their flmls 
arc already operating al full capacity. 

[2] tn
.
these markets, every time the price is lowered more of the goods will be demanded; if the price is raised, less goods 

will be demanded. The demand curve shows how much will be demanded at any given price. If a price reduction leads 
to so great an increase in sales that total revenue is increased, the demand curve is considered elastic; if sales increase 
only to such an extent that total revenue has fallen, the demand curve is inelastic. In markets described in type (a) 
above, the demand curve is infmitely elastic. 

[3] The above description of market structures is not totally exhaustive. In particular it does nOt include non-proflt­
maximising strategies such as cost-plus pricing. Cost-plus pricing could probably best be considered a variant of case 
(c). 

[4] See the next section. 



On the import side it is generally agreed that, for most categories of 
goods, the price of imports into this country is set by world m;lrket 
conditions. It is then necessary to examine the market structure under 
which domestic fIrms producing import-substitutes operate. If the 
producers of import-substitutes are producing goods which are 
effectively identical to the imports, and therefore adjust their prices fully 
to the world price of their goods, then relative prices (i.e. the price of 
imports relative to a price index of domestically-produced goods) can tell 
us nothing about competitiveness. If import-substitutes are somewhat 
different from imports [analogous to case (c) on the export side] then such 
a relative price index will be the appropriate measure of competitiveness. 
In all other cases this type of relationship will tell us little about 
competitiveness. 

Given the above considerations, an alternative approach needs to be 
tested, namely that some measure of the profitability, or relative cost, of 
expOlting or producing impOlt-substitutes should be examined. 

Probably some goods are sold in each type of market. [i] Thus there is a 
reasonable presumption that different measures of price-competitiveness 
will best explain different categories of exports and imports; or that 
(since it is diffIcult to divide exports and imports according to the market 
structure under which they are sold) a measure should be sought which is 
appropriate under the different market structures; or that a combination of 
measures of competitiveness might best explain manufactured exports 
and imports as a whole. 

Measures of competitiveness: relative export prices of 

manufactured goods 

Perhaps the most widely used measure of UK competitiveness is export 
prices relative to a weighted average of competitors' export prices. Where 
exporters face a downward-sloping demand curve for their products, the 
quantity demanded will depend partly on their price in relation to that of 
substitute products. 

There are, however, a number of problems with this measure. For 
example, 'price' is perhaps a misnomer. The indices available are not 
compiled from the separate prices of all manufactured goods exported, or 
of a fIxed sample of goods, but from indices of unit value, which involves 
some averaging within trade categories. [2] Indices of unit value (and so 
competitiveness on this measure) not only change with changes in prices, 
they also change with changes in the composition of trade. The degree of 
distortion which this involves cannot be known. Moreover, the unit value 
indices cover trade in semi-manufactured, as well as fwished, goods. 
Certain categories of semi-manufactured goods are almost raw 
commodities, with very little value added in manufacture, though UK 
exports of goods in this category appear in aggregate to be at a more 
advanced stage of manufacture than UK imports of them.[3] If competitor 
countries export semi-manufactured goods with different value added in 
manufacture per unit from semi-manufactured goods exported by the 
United Kingdom, this measure of export-competitiveness may reflect 
some movement in commodity prices, which it would be preferable to 
exclude. 

A further reservation about this index is that unit values are a proxy for 
the price of export goods as they pass through customs. Such data do not 
take account of unsuccessful tenders, and thus only reflect trade that 
actually takes place, rather than the underlying competitive conditions. 
Moreover, in so far as trade is between different branches or subsidiaries 

[I] This was found in the case studies reported in D. C. Hague, E. Oakesholt and A. Strain, Devalualioll ami Pricing 
Decisions (London: George Alien & Unwin Ltd. 1 974). 

[2] For this purpose, UK cxpons of manufactured goods are divided inlo about 1.000 ca[egorie�. The 'price' index for each 
category is calculated by dividing the value of exp0r1s in that category by an index of their volumc- il is thus a measure 
of the average value of exports in that category. The unit value of exports of all manufactures is a weighted average of 
these averoge values, the weights rcnecting shares in manufactured exports in �970. 

[J] See R. N. Brown, 'Export competitiveness and profitability: 24th February 1977; 'Exporl competitiveness: rurther 
notes: 17th March 1977. Unpublished Bank of England papers, available on requesl. 
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of the same multinational company,[l] price indices will reflect internal 

transfer prices which can differ from the (shadow) prices which the 

company uses when determining its resource allocation pol icies. 

So relative export prices have evident drawbacks: they are appropriate 
only if UK exports are sold in imperfectly competitive markets; they do 
not comprise true price indices but involve some averaging across 
categories; and they can take no account of situations where fIrms have 
been unsuccessful in their attempts to export. 

Various alternative measures of competitiveness 

In so far as competition is not solely in terms of relative prices, it is useful 
to examine profItability. A measure of relative profitability indicates the 
incentive to produce for the export market rather than for the domestic 
market; a measure of absolute profttabilitv indicates the incentive to 
produce, rather than not to produce at all. 

One measure which attempts to capture relative profItability is the ratio 

of export prices (unit values) of manufactures to wholesale prices of 

manufactures. The assumption behind this measure is that the higher 
export prices are relative to wholesale prices, the more likely it is that 
producers will wish to export rather than to sell in the domestic market. 
The ratio suffers from the drawback that wholesale prices refer to current 
production while export prices are prices at the customs post and thus 
refer to production at some time in the past. Secondly, in so far as 
wholesale prices are prices of traded goods, the prices of which move in 
I ine with export prices under all circumstances, variations in the ratio may 
reflect only the different composition of the component indices, and have 
no implication for competitiveness. Moreover, the wholesale price index 
incorporates some indirect taxes, and is generally considered a POOf. proxy 
for the incentive to produce for the domestic market. Nevertheless, this 
index of competitiveness is attractive in that data are rapidly available, 
and no information on other countries is needed. [2] 

An alternative, the ratio of the price deflator for exports of goods and 

services to that for GDP, is less often used, partly because of the long 
delay before fIgures become available. As in the previous case, it rests on 
the assumption that the higher the ratio of export to domestic prices the 
more likely producers are to sell in the export rather than in the domestic 
market. The export price deflator is the average value index of exports, 
and is therefore influenced by changes in the composition of exports. 
The GDP deflator measures the price of value added in the economy as a 
whole. However, it includes the 'price' of much output (i.e. public 
services, defence, administration, and so on) which is not sold at all. 
The 'price' of such ootput may be artifIcial, and have little or no effect on 
the use of resources. Moreover, productivity in the export (or import­
substitute) sector generally grows faster than in the economy as a whole: 
how much adjustment should be made for differential productivity 
growth is not entirely clear. Given that most exports come from the 
manufacturing sector, one measure which is sometimes used in order to 
capture the effects of differential productivity growth is the ratio of the 

deflator for exports of goods and services to the GDP deflator multiplied 

by the ratio of average labour productivity in the manufacturing sector fO 

average labour productivity in the economy as a whole. 

There are a number of other measures of competitiveness which are not 
solely applicable in one set of market conditions. They are the ratio of the 
following prices or costs in the United Kingdom to those in competing 
countries: consumer prices, wholesale prices of manufactured goods, the 

price deflator for GDP and unit labour costs. In all cases, the lower the 
ratio, the more competitive is the United Kingdom. These measures may 
approximate to the relative prices at which UK exports are sold in relation 

[I] The Business Monitor, M4 (1973) shows that the percentage of total UK exports accounted for by exports to related 
concerns rose from 26% in 1970 to 29% by 1973 (Table 44). 

[2] A refmement oflhis index involves comparing the ratio of export prices of manufactures to wholesale prices of 
�anufactures in the United Kingdom with the weighted average of this ratio for competitor countries. It thus provides an 
mdex of "relative" relative profitability. 



to the prices at which other countries export; or. alternatively, they may 
provide a proxy for (relative and absolute) profitability where exporters 
'take' prices in perfectly competitive, or oligopolistic, markets. 
Such indicator5 may at the same time be of use in assessing import­
competitiveness- they can be used to approximate to the price of imports 
in relation to that of competing goods and services produced at home. 

However, these measures have a number of defects. Indices of 
consumer prices and - to a lesser extent - of wholesale prices of 

manufactured goods pick up changes in indirect taxes and subsidies 
which are usually levied on imports and not charged on exports. These 
indices also reflect the pattern of consumer spending - so they can 
change by different amounts in each country, even if the price of each item 
included changes by the same amount everywhere. Moreover, they 
include the price of imported goods consumed at home, and may include 
so-called productivity bias.[l] 

If export prices - properly measured - represent competiti veness, 
consumer prices may contain the prices of too many goods and services 
which do not enter international trade to provide a good proxy for them. 
If, on the other hand, the prices of internationally traded goods are very 
similar in different countries it may be that indices of wholesale prices 
will suffer from the same problems as relative export prices under perfect 
competition and may therefore not be very useful. 

Price deflators for GDP are less often used as measures of 
competitiveness, partly because of the general problems with price 
deflators discussed above. A further problem with GDP deflators is 
that some countries' figures include indistinguishably indirect taxes 
and subsidies. On the other hand, price deflators provide a more 
comprehensive measure of domestic costs than unit labour costs and are 
less (if at all) distorted by the trade cycle. They cany useful information 
regardless of whether prices of exports and substitutes for imports are 
determined by domestic costs. If these prices are determined by domestic 
costs, then price deflators represent these prices directly, whereas if these 
prices are not determined by domestic costs (i.e. expOIters and producers 
Of import substitutes have to sell their products at some world price on 
which UK prices have negligible impact) then the ratio of GDP price 
deflators in different countries represents the profitability of producing 
exports or substitutes for imports. However, such deflators are 
(potentially) most vulnerable to productivity bias and, they are, by 
defmition, average values, not prices, and are therefore affected by 
changes in composition. 

Consumer or wholesale prices may act as a useful proxy for domestic 
costs; but a direct comparison of unit costs may prove a more reliable 
guide to competitiveness. Whether the prices of things actually exported, 
or produced in competition with imports, reflect costs depends on the 
structure of markets - but even if changes in costs are not followed 
through in prices, they will affect the profitability of exporting or 
producing in competition with imports, and so influence trade flows. Thus 
a comparison of unit costs provides a more comprehensive measure of 
competitiveness. 

Unfortunately, costs are difficult to measure. The problem is that there 
is no way of measuring the unit cost of output across the range of a 
co.untry's industrial activities; for instance, material costs are usually 
excluded from any estimated index because of limited internationally 
comparable data. [2] Generally, only unit labour costs are available (and 
there are severe problems of comparability even with these partly because 

[I] It has been argued that differences among countries in the rale of growth of productivity are greatest in manufacturing 
and perhaps the traded goods sector generally, where productivity generally grows faslest If this is so, the difference 
between the growth of productivity in the traded and non· traded sectors will tend to be greatest in fast-growing 
countries. Thus an international comparison which included the price of non-tradeable goods may suggeslthat 
fast-growing countries are losing competitiveness. Consumer price indices are particularly vulnerable to this so-called 
productivity bias since they contain a relatively high proportion of non-tradeables. (See B. Balassa, 'The 
Purchasing-Power Parity Doctrine: A Reappraisal'. Journal of Political Economy. December 1964.) Some argue that 
productivity bias does not exist (see. for example, L H. Officer, 'The Purchasing-Power-Parity Theory of Exchange 
Rates: A Review Article', IMF Staff Papers. March 1976). 

[2] A total unit cost index has recently been constructed by the OECD. but their figures for non-labour costs are 
derived from raw materials price data for only three countries. 
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when calculating labour costs it is necessary to include non-wage costs, 
such as social security contributions paid by employers). This introduces 
an immediate limitation in that the exclusion of other costs means that any 
differences in the composition of factor inputs and in their relative 
productivity trends may detract from the value of the index as reflecting 
overall competitiveness. 

Unit labour costs possibly have most advantages where trade is 
conducted by multinational fIrms. Technology and capital are likely to be 
relatively mobile internationally (when a fIrm is deciding where to locate 
a plant) and raw materials can be obtained at approximately the same cost 
in different countries. Thus unit labour costs will be the principal cause of 
cost variation between countries. Firms will tend to concentrate 
production in the country with the lowest unit labour costs. In this case, a 
unit labour cost index is the best measure of competitiveness. 

A disadvantage of using unit labour costs is that they show marked 
cyclical variations, because, for instance, labour hoarding occurs during 
an economic downturn. If no allowance is made for the trade cycle, unit 
labour costs could give the wrong signal, showing, for instance, a rise­
and a loss of competitiveness- as the economy turns down and export 
markets become more profItable to supply, rather than the reverse. Correct 
adjustment for the cycle is generally thought to be very important, and 
may be reasonably straightforward in periods of relative cyclical 
stability, [J] but against the background of the last few years, with the 
prolonged period of weak demand and output, no one can be particularly 
clear about what is now the full employment level of output (which is the 
'benchmark' to determine how the unit labour costs should be adjusted). It 
fo"JIows that historically based trend productivity estimates cannot be 
used without at least some reservation. [2] 

Finally, we consider the ratio of wholesale prices of manufactures to 

import unit values of fznished manufactures in the United Kingdom, the 
most commonly-used index to measure the competitiveness of 
import-substitutes. The index is in most respects analogous to that for 
relative export prices, discussed above , and suffers from similar 
drawbacks. Both components of the ratio can vary with the composition 
of demand. Moreover, if the price of import-substitutes moves very 
closely with the 'world' price of the imports in all circumstances, then the 
ratio will give little information about UK competitiveness. Import unit 
values are calculated at the customs post, and so cannot reflect 
unsuccessful attempts by foreigners to export to this country. Moreover, 
the index may be distorted by the differential effects of tariffs. A further 
problem is that the wholesale price index is not import-weighted, and so 
includes the prices of many goods which do not compete with imports. 
The measure is, however, attractive, in that it is not necessary to obtain 
data from other countries. It is unlikely to suffer as much as the relative 
export price index from the problem that UK producers are merely 
'price-takers; since it is more likely that producers are price-takers in 
their export markets than that they should adjust their prices fully to 
import prices in the UK domestic market. 

Recent movements in the United Kingdom's competitiveness 

Table A shows how the United Kingdom's relative competitiveness has 
changed recently, according to various measures. A rise in the index 
implies a loss in competitiveness. 

Because of the sizable delays before data are available, there is only 

[I] Cyclical adjustment can be made by replacing actual output in unit labour cost calculations with either trend output or 
'potential' output. The IMF 'normalised' unit labour cost index (see below) invol .... es relating labour costs to potential 
output. The method of calculating potential output requires a number of restrictive assumptions, for instance, about 
production functions and the mean age of the capital stock. 

[2] An alternative viewpoint is that unit labour costs should not be cyclically adjusted (or;normalised'). Competitiveness 
so the argument runs. is an index that explains trade volumes arrer all other factors have been taken into account, and 
the state of the trade cycle is one of these other faclors.l n  theory, an equation which includes a normalised unit labour 
cost term and one which includes an un normalised unit labour cost term plus a relative business cycle teml shoul� 
explain trade equally well. However. the unnormalised unit labourcosl index would give the wrong signals for official 
action. For instance. reduced competitiveness caused by labour hoarding during a cyclical.depression should not be a 
signal for depreciatioh. Moreover. the exporter, who is assumed to be hoarding labour. faces only a very low marginal 
cost to expanding output. and this is better represented by a normalised unit labour cost index than by the (less 
favourable) unnormalised index. 



Table A 

Competitiveness 

limited information on movements in competitiveness since the second 
quarter of 1977 (and much of the information for earlier quarters is partly 
estimated). At that time, every indicator except the relative wholesale 
price index showed the United Kingdom to be more competitive than in 
1970, and every indicator except relative unit values of manufactured 
exports showed a rise in UK competitiveness since 1975. All indices 
showed an improvement in competitiveness in 1976 (ranging from 1.6% 
improvement in the relative export price index to 9 .7% in the relative 
normalised unit labour costs index, comparing the average level for 1976 
with the average level for 1975). All indices except that for adjusted 
relative profItability showed a deterioration in the fIrSt half of 1977, 
(ranging up to 1 1.5% deterioration in the relative wholesale price index; 
the IMF normalised unit labour cost index deteriorated by 3.4% and the 
export unit value index by 7.6%). The export unit value indices appear to 
be more stable than the others. By the second quarter of 1977, the 
normalised unit labour cost indices showed a much greater improvement 
in competitiveness (compared with either 1970 or 1975) than any other 
index. 

A fall in the index indicates increased competitiveness 

1970 1974 1975 1976 1977 [b] 1976 1977 

41h ISI 2nd 3rd 41h 
Code [a] qlr qlr qlr qlr qlr 

Indices calculated by the Bank 
Relative unit v<llue of 
manufactured exports [c] REP 100 93.1 96.5 94.9 99.6 90.6 96.5 97.7 99.9 104.6 

Relative profitability 
(manufactures only) sca 100 100.5 98.2 93.0 91.4 92.2 92.4 92.2 91.4 90.9 

Ratio of impon unit values 
to wholesale prices MCa 100 98.4 99.6 92.5 88.9 94.5 97.0 99.8 

Relative profilability APX 100 93.2 99.5 9 1.7 89.4 85.1 87.3 91.3 

Indices calculated by the IMF 
Relative unit labour costs 
in manufacturing ULC 100 93.0 99.3 92.0 83.5 88.5 88.6 

Relative normalised unit 
labour costs NULC 100 95.2 98.3 88.8 80.1 83.5 82.8 84.3 

Relative wholesale price 
indices WP/ 100 103.8 107.7 99. 1 93.6 100.9 103.7 

Indices calculated by Ihe OECD 
Relative unit labour costs 

in manufacturing SULC 100 93.2 98.2 91.2 88.4 83.0 87.0 87.2 88.4 91.0 
Relative consumer price 
indices CPI 100 91.6 94.1 86.2 87.7 80.5 86.2 86.7 87.8 90.1 

Relative 10131 unit costs 
in manufacturing STUC 100 96.0 97.3 94.1 93.1 88.6 92.5 92.5 92.6 94.7 

[a] Indices are defmed in Appendix I. 
[b] 1977 figures are provisional in all cases where dala from other countries are involved. 

[cl As published in Economic Trends. Competitors' weights differ from those used in the regressions. 

TableB 

Recent performance of United Kingdom and competitor countries 

United Kingdom United Slales Western Germany France 

SULC CPI EUV SULC CPI EUV SULC CPI EUV SULC CPI EUV 

1975 1st quarter 95.2 92.8 94.7 70.6 75.9 86.9 109.6 111.1 108.7 98.3 101.1 102.5 
2nd quarter 98.5 95.1 96.0 69.4 75.5 89.1 107.5 108.8 107.4 105.1 106.2 108.9 
3rd quarter 99.5 94.5 97.1 70. 1 78.6 94.1 103.5 105.3 105.5 106.8 106.0 106.6 
4th quarter 99.7 93.9 97.1 70.8 79.0 95.9 101.1 104.1 102.8 106.1 106.6 109.6 

1976 I sI quarter 99.8 93.9 98.3 70.1 78.4 95.7 100.6 105.5 103.7 101.3 106.3 108.0 
2nd quarter 91.6 85.5 93.8 71.9 78.7 96. 1 104.7 107.8 105.0 102.9 104.3 104.7 
3rd quarter 90.4 84.7 94.6 71.9 78.1 95.1 105.6 107.5 105.6 97.2 99.6 101.5 
4th quarter 83.0 80.5 90.3 7 1.4 77.3 96.4 108.8 110.1 107.8 96.0 96.6 99.5 

1977 151 quarter 87.0 86.2 96.6 71.6 77.2 92.7 108.0 109.7 106.1 99.5 96.2 100.8 
2nd quarter 97.2 86.7 98.4 71.6 77.0 93.1 109.2 109.5 106.3 93.4 96.7 100.9 
3rd quarter 88.4 87.8 7 1. 4  76.0 110.3 109.7 92.7 97.4 
4th quacter 91.0 90.1 69.6 74.5 111.0 112.3 93.4 96.6 

Sources: OECD (SULC and CPI) and IMF (EUV). [a] 
Key 
SULC Smoothed unit labour costs. 
CPI Consumer price index. 
EUV Export unit values. 

Notes: 
All indices are based on 1970 = 100 and are in common-currency terms: 

A fall in the index indicates increased competitiveness. 1977 figures are provisional. 

[a] The IMF index.. rather than the Bank index. for relative export prices is used here. to ensure comparability with competitor 
countries' indices. 
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Table B on the preceding page shows movements of three of the 
competitiveness indices for the United Kingdom and three other countries 
over the last two years. Again, a higher number implies less 
competitiveness. All indices represent the country's own costs or prices 
relative to a weighted average[l] of competitor countries' costs or prices. 

The United Kingdom was substantially more competitive in the second 
quarter of 1977 on the unit labour cost index than it was in 1975; it was 
also more competitive on the consumer price index, but was slightly less 
competitive on the export unit value index. The United States had lost 
competitiveness on all three indices from 1975 until the recent 
depreciation of the dollar. Western Germany had lost slightly on the unit 
labour cost index, but had gained since the beginning of 1975 on the 
export unit value index and the consumer price index. France had become 
more competitive on all three indices. 

A striking feature of Table B is the large change since 1970 in the West 
German and US indices, in opposite directions. [2] Over this period, the 
depreciation of the dollar and appreciation of the deutschemark have been 
associated with a large gain in international competitiveness for the 
United States and a corresponding loss for Western Germany. 

Since it is impossible to choose between the various measures of 
competitiveness on a priori grounds or by casual examination of their 
recent movements, the next section describes econometric tests 
performed in order to determine which measure best explains UK trade 
flows. 

Explaining trade: competitiveness and other factors 

A measure of competitiveness is useful in so far as it helps to explain the 
level of exports and imports, once other factors have been taken into 
account. These other factors exert a powerful influence on flows of 
internationally traded goods and cannot be ignored if competitiveness is 
to be viewed in its proper perspective. Therefore the choice of a measure 
of competitiveness will depend largely, but not solely,[3] on how well the 
measure explains trade, in conjunction with all the other explanatory 
variables. 

The measures of competitiveness, as defmed in �ppendix I, were 
tested by placing them, singly, and in various combinations, in equations 
designed to explain respectively the volume of manufactured exports and 
the volume of finished manufactured imports. The equations, the method 
of estimation and more detailed results are shown in Appendix 2 and in 
Tables C and D. On all measures of competitiveness except one, an 
improvement in competitiveness was associated with a signifICant 
increase in the volume of exports and a signifIcant fall in the volume of 
imports. The relati ve unit labour cost measures were the best at explaining 
the volume of exports; and the IMF normalised unit labour cost index was 
the best of these measures. The performance of the index of relative 
export prices was not as good. On the import side, there was less 
difference in the predictive power of equations using the alternative 
measure of competitiveness. The best were the smoothed unit labour cost 
index, the relative consumer price index, the total unit cost index, and the 
ratio of import prices to wholesale prices. 

All the competitiveness indices on the export side had estimated 
elasticities which were not signifIcantly different from unity when the 
equations were run over the entire period for which data were 
available. [4] The estimated elasticities on the import side, however, are 
not invariant over the estimation period: for 1977 the elasticities of the 
various indices were between one and two. The export elasticities are 

[I] The construction of the weights is discussed in Appendix 2. 

[2] Refuting the crude version of the purchasing power parity theorem. 

[3] It is also imponantlhat the data that are required to conSlrUctlhc index are available as soon as possible after the 
period to which they refer. 

[4] That means, that a 1% fall in relative prices or costs, or a 1% increase in profllability, will lead 10 a 1% increase in the 
volume of expons. 
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rather lower than those that have generally been found elsewhere, and the 
import elasticities rather higher. 

It was earlier suggested that a combination of competitiveness indices 
might be able to explain the volume of exports and imports better than any 
individual index. It was found in these tests that a combination giving 
equal weights to the smoothed unit labour cost index and the ratio of 
import prices to wholesale prices, was able to explain the volume of 
fmished manufactured imports better than any single index. However, no 
combination of indices was better at explaining the level of exports than 
the normalised unit labour cost index on its own. The superiority of this 
particular measure was confIrmed in an additional test described in 
Appendix 3. The asymmetry between the export and import sides is 
curious, and not entirely satisfactory; there is a further asymmetry in the 
lag structure, with the lags on the competitiveness indices on the export 
side being spread over four years, whilst on the import side the lags were 
typically less than a year. [1] [2] 

So far as other factors are concerned, the tests showed that on the export 
side, the growth of world trade is highly signifIcant, with the elasticity 
generally slightly over one half. It is interesting that there was no 
signifIcant trend in any of the export equations. On the import side, the 
domestic business cycle was always signifIcant (conflrmjng that the 
higher the pressure of domestic demand, the higher the proportion of that 
demand that will be satisfIed from imports). All import equations 
incorporated a strong trend. [3] 

To summarise, therefore, the normalised unit labour cost index seemed 
best able to explain the volume of UK manufactured exports, especially 
over the period 1975-76. On the import side, a composite index, giving 
equal weight to the smoothed unit labour cost index and the ratio of 
import pJ;ices to wholesale prices, seemed to give the best results. 

Conclusions 

On empirical grounds, the unit labour cost indices perform best at 
explaining the volume of manufactured exports; using the IMF procedure 
to adjust cyclically (normalise) the unit labour cost index further 
improves its explanatory power; the major drawback with these indices is 
the diffIculty of constructing them. 

The very high signifIcance of the world trade variable in the export 
equation, and the fact that relative export prices signifIcantly add to the 
explanatory power of the export equation, provide evidence for the 
existence of demand constrrunts on the level of UK exports. The 
signifIcant effect of the ratio of export prices to the wholesale price index 
suggests in addition supply constraints in some markets. The success of 
the unit labour cost indices may be due to the fact that, as explained above, 
they are applicable to a variety of market conditions. 

It is not easy to be confIdent about the size of the export 
price-elasticities. Table C suggests an elasticity of unity on the 
conventional measure. However, as shown in Appendix 2, the elasticity is 
highly sensitive to the choice of estimation period, and if the period is cut 
off at end-1975 the elasticity rises to lA. 

On the import side, the price-elasticities are not invariant within the 
estimation period of the equation. For 1977, the elasticities for import 
prices were generally between one and two and were thus higher than 
those for export prices. On the measure of unit labour costs (but not on 
most others) the .United Kingdom was probably still much more 
competitive at the end of 1977 than in 1970 and 1975. However, the low 
coeffIcient on normalised unit labour costs in the export equation 
suggests that a large improvement in competitiveness thus defmed 

[1] Indeed, the shorter lags may have caused the relatively poor performance of the cost indices on the import side. The 
problems involved in cyclically-adjusting or smoothing these series were discussed earlier. With long lags the 
adjustment procedure might become relatively less important 

[2] It must be stressed that the 1977 data in (he equations are only provisional. 

[3] The residuals on alllhe import equations showed very high first-order aUlocorrelation. 
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(whether by depreciation or by incomes policy) would be necessary to 
achieve any sizable increase in export volumes,[I] and the long lags 
suggest that there would be considerable delay before the effects of the 
improvement in competitiveness would be fully realised. The response of 
the volume of fll1ished manufactured imports to an improvement in 
competitiveness would be both stronger and more immediate. 

[I] Low elasticities have recently been found in other studies. for instance: Mordechai E. Kreinin. 'The Effect of 
Exchange Rate Changes on the Prices and Volume of Foreign Trade', IMF Staff Papers. July 1977, pages 297-329. 



Appendix l 

Defmition of alternative measures of competitiveness 

Indices tested in the empirical work 

Indices calculated ill the Bank 
(a) The unit value index of exports of manufactures divided by the sterl ing price of competitors' exports of manufactures (REP) (export equation only). 

(b) The unit value index of exports of manufactures divided by the wholesale price index of manufactures (SCO) (export equation only). 

(c) The index of the unit value of imports of finished manufactures divided by the wholesale price index of manufactures (MCO) ( i mport equation only). 

(d) The price deflator for exports of al l  goods divided by the GOP deflator (RPX); this ratio is adjusted for differential labour productivity growth i n  the traded and 
non-traded goods sectors by multiplying the RPX i ndex by relative productiv i ty in the manufacturi ng sector and in the economy as a whole; the product is called 
APX . The RPX and APX i ndices are tested together (export equation only).  [ I ] 

Indices calculated by the IMF 
(e) The ratio of unit labour costs in the U nited K i ngdom to those in competitor countries ( U LC). 

(f) The ratio of'normalised' unit labour costs i n  the United K i ngdom to those i n  competitor countries (NULC). The normalisation procedure aims to adjust the acrual 
labour cost index for the state of the trade cycle; the procedure was devised by J. R. Artus. [2] 

Indices calculated by the OEeD 
(g) The ratio of the price index for consumers' expenditure in the U n i ted K i ngdom to that in competitor countries (CPI). 

(h) The ratio of smoothed unit labour costs i n  the U nited K i ngdom to those i n  competitor countries (SULC). The smoothing i nvolves taking four-quarter moving 
averages, to elimi nate seasonal i n fluences and the effect of irrelevant influences such as strikes. 

( i )  The ratio of smoothed total unit costs i n  the United K i ngdom to those i n  competitor countries (STUC). Raw materials costs for each country are proxied by data 
from three user countries, and are weighted with labour costs, with weights calcul ated from input-output tables for each country, in order to obtain an index for 
total unit costs. The smoothing is similar to that for S U LC. 

Other indices discussed in the text 

U) The ratio of wholesale prices of manufactures in the United K i ngdom to those in competitor countries ( WPI) .  

(k) The ratio of the UK GOP deflator to that of competitor countries (PGOP). 

For all indices except (b), (c) and (d), a fal l  in the index represents a gain i n  competitiveness. [3] 

[ I ]  The reason why RPX and APX are tested together is that RPX uims to capture the incentive which domestic consumers have (0 switch from traded to 
non-tf

,
aded goods as export prices increase. The RPX index therefore aims to show the incentive to COl/Slime tradeables rather than non-tradeablcs: the 

APX Index allemplS to proxy Lhe incentive 10 produce tradeables rather than non-tradeablcs. 

[2] J .  R. Anus. '��asur�s of Potemial QUlpUI in Manufacturing for Eight I ndustrial Coumries 1955-7S',IMF Swjf Papers. March 1977. Mr Anus is 
currently revlsmg hiS normalisalion procedure, but it is understood thalthe revisions will n01 lead 10 drastic changes in the series used here. 

[3) The reciprocq/s of indices (b), (c) and (d), as defmed here, are included in Table A. 
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Appendix 2 

Empirical test of alternative measures of competitiveness 

The various measures of com pet it iveness were tested by placing them, s i ngly and in various combin a t ions, in t he following eq uation s :  

Exports-

I m ports-

XGMA 

J 
_ J .67MPRM - JJFM - 0.58075 XGMA 

MND* - 0.58075 XGMA 

where t h e  symbols a r e  defined as follows : 

XGM A Ex ports of manufactures excl u d i ng ships, a i rcraft, a n d  diamonds ( 1 970 £ m i l l i o ns, seaso nally adjusted). 

WT X U K -weighted i n dex of the volume of world trade i n  m a n u factures : ( J  970 = l OO). 

D WI P Deviation of O E e D  ind ustrial production from trend ( per cent). 

D674 Dummy for J 967 4th q uarter (dock strike). [ I J  

MPRM 
I f  FM 
MND* 

Proxy for production of fin ished m a n u factured goods (£ m i l l ions, seasonally adj usted). 

Stockbuilding : fin ished goods held by m a n u facturers ( 1 970 £ m i ll io ns, seasonally adjusted). 

Proxy for the demand for fin ished manufactured goods (£ m ill ions, seasonally adjusted). 

C YCLE = Domestic cyclical variable. Equals 
7 

1 /8 L (MND* - 0.58075 X G M A L i i- O  
MND* - 0.58075 X G M A  

CO M P = Competit iveness index ( 1 970 = l OO), a s  defined i n  Appendix 1 .  

The equat ions were chosen to be compat i ble with the equations i n  the Bank model .[2J The export eq uat ion i s  fairly convent ional .  I t  was est i m a ted 
quarterly, wi th  all varia bles defi ned i n  logarithmic form. for the period 1 967 1 st q uarter to 1 97 7  2 nd q u a rter.[�J  

The i m port equat ion is more u n usual .  I t  is derived from t he Bank's  equation for man ufacturing prod uction.  M a n ufact uring prod uction plus  

( 1 ) 

(2) 

imports. together with the cha nge in the level of stocks. must identically equal the domestic demand for m a n u fact u res plus exports. Conven t ionally, 
man ufact uring prod uction. stock bui ldi ng, imports and exports have been estimated separately, a n d  total  man u facturing demand has been derived by 
residual .  In the Bank model. however, domestic manufacturing demand is now est imated separately, a n d  separate equations specify the proportion of 
man ufactu ring dema nd sat isfied by domestic production, the demand for man u facture d  exports, a n d  stock bui ld ing;  i mports are treated as the resi dual .  
The dependent variable i n  eq uation (2) is one minus  t he dependent variable i n  the Ba n k  equation for man u facturing production, so that  equation (2) 
attem pts to explain the proportion of domestic dema n d  for manufact u res that  will  be satisfied by fi n ished m a n u factured i m ports.[ 4J Exports of fi n ished 
man ufactures are su btracted from total man u facturing demand so as to obtain a n  estimate for the domestic dema n d  for m a n u fa c t ures. 

The equation was estimated quarterly for the period J 965 I st  q uarter to 1 97 7  2nd quarter, using i n strumental  variables to obtain an est i ma ted, 
rather than actual, value for fi n ished manufacturing demand so as to avoid sim ultaneous equat ion bias. First-order a utocorrelation was fou n d  to be 
present in all runs.[ 5J 

Most of the i n dices i n volve weigh ting the prices or costs of competitor coun tries. Differen t countries' i n dices are geometrically weighted with the 
weights derived from the I M F  M u l t inational  Excha nge Rate M odel ( M E R M ) [6J used i n  the effective exchange rate calculation.  This model calculates 
the impact on a country's trade balance from a J % change in prices in a n y  competitor country, taking into acco u n t  t h i rd-co u n t ry t rade effects, a n d  
assigns weights to the competitor countries ind ices accordingly. Ideally, one w o u l d  l ike the model to ca lculate the effects of foreign price changes on a 
coun try's exports a n d  i m ports separately, but such weights are not  available. M oreover, one would l i k e  to measure the im pact of foreign cost changes 
when calcula t ing the weights for cost-competi t iveness i n dices, but aga i n  such weights are not availa ble. The weights used in t he I M F indices are slightly 
different from those i n  t he OECD indices, since a different n umber of com pet itor coun tries are i ncluded i n  the calculations. Competitors' prices i n  the 
REP i n dex have here been reweighted using t he OECD weights. Recent experience is such t hat the assessment of changes i n  the U n ited K ingdom's 
compet it ive position depends very heavily u pon what weights are attached to foreign co u n t ries. The main reason is the i m provement i n  compet i t iveness 
of the U n ited States since 1 970 and t he variation i n  the weights given to t he U n ited States by different calculat ioAs. For instance, amongst frequently 
used methods of weighting, the weight ascribed to the U n ited States i n  measuring U K competit iveness ranges from J 7 % to about 3 5  %. 

Lagged values of the competit iveness variables were entered into the two equations.[7J In the export equation, sixteen-quarter second-order 
polynomials with end-point  co nstraints fitted best for all  the i n dices. In the import equat ion, various a l ternat ive polynomials were tested, but i t  was 
very difficult  to obtain any polynomial lag struct u res that were sensible and fa irly stable. M oving averages were therefore used i nstead,[8J and it  was 
found t ha t  three-q uarter moving average fitted best for virtually all the indices.[9J 

[ I ]  � d u�m) \'�ri;'lble was tried for 1968 I SI quarter .  10 see if the effects of the dock strike were reversed, but the coefficient was 
Insignificant. 

[1] The non-Inclusion of <.I domestic demand term in the export equation and, to a lesser exteot, o f  a foreign demand term in the import 
equation IS open 10 question: past atlemplS to include these variables have not generally proved vcry successful. However, the fact 
� hat this article does take an ex pori equation which was derived from a demand-determined view of exporting, may bias the results 
In favour of the measure of competitiveness that is based on the demand-determined view, i.e. relative export prices. Furthermore. 
the tradea bles/non:t r.adeables approach explains net trade as the difference between net production and net consumption, and 
�uggests t h:1t explaining the volume of expor ts ;t n d  imports separately is o f  little interest. The approach adopted here may bias the 
results against the measures that  are based on the tra deables/non-tradeables approach (i.e. RPX, APX). 

[.1] The choice of estimation period was constrained by the availability of data. 
[4] Import" of sITe categories 7-9, excluding imports for North Sea oil production. 
[51 Hlghcr order a utocorrelation was not present. 

[6] Sce J R . J\rtu� and Rudolf Rhomberg. 'A Multila teral Exchange Rate Model'. J M F Staff Papers, November 1 973. 
P1 For vanous reasons. the innuence of changes in competitiveness on trade volumes is believed to be spread over time. As a result 

I;Isged values of the competitiveness varia bles enter the equations. This leads to two estimation problems. First, the degrees of 
freedom decrease. Second. successive Jagged terms are likely to be highly correlated. which can result in imprecise estimates of 
l"ocfficients. The 'Almon' polynomlal lag technique attempts to circumvent both theo:.e problems by constraining the coefficients on 
the I.tg�ed terms t o  folio" certain pallerns, e.g. a 'hump' shape. A danger arises in that experimenting with alternative Almon lag 
'Iruclure .. Increa�e� the prob;t bility of accepting the hypothesis that a variable is significant when it i s  not. 

flS] I n  f;lll o:.t<lnda r d  errors on equations uSing moving averages were consistently lower than those on equations using polynomials. 
[Y] Sui C performed <;hghtly beller when uo:.in� ,I t " o-quarter moving average. The lags on S U LC are nevertheless longer than for the 

other mdlces. smce S U l C  i:-. it,elf ;lireild) .. I four-quarter ,moothed series. 
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The results for the export equation are shown in Table C and for the import equation in Table D. Variables in equations ( I )  and ( 2) were omitted 
in various runs when to do so would reduce the standard error of the equation.[ I ]  The preferred index of competitiveness is the one that produces the 
smallest standard error in equations ( 1 )  and (2). 

On the export side, the estimated coefficients on each of the indices except the APX index had the expected sign, and all the indices led to a significant 
increase in the predictive power of equation ( 1 )  compared with a run where the competitiveness term was omitted.[2][3] It appears that the IMF 
normalised unit  labour cost index performs best, i n  that  it yields the  lowest standard error. The next best index is the  I MF (unnormali sed) unit labour 
cost index . [4] The performance of the index of relative export prices, REP, was somewhat inferior to that of unit labour costs. The coefficients on aLl 
the single competitiveness variables are not significantly di fferent from un ity. Trend variables were tried but excluded from all equations on the grounds 
that they reduced the standard error of the equation. 

I t  is interesting to investigate the stability of the estimated coefficients with regard to small changes in the estimation period. Table F shows the 
values of three of the competitiveness variables as successive quarters of 1 976 and 1 977 are included in the estimation period. It can be seen that the 
coefficients on the unit labour cost indices are stable; the coefficient on the relative export price index falls drastical ly as successive quarters until 1 977 
1 st quarter are included.[5] 

On the import side, there is less difference in the explanatory power of equations using the alternative measures of competitiveness. All the individual 
competitiveness indices have the expected sign and are significant. The lowest standard error is found in the equation which contains the OECD 
seasonally-adjusted relative unit labour cost series (as a two-quarter moving average), but the consumer price index, the total unit cost index, and the 
ratio of import prices to wholesale prices also performed well (all as three-quarter moving averages). Surprisingly, the IMF normalised unit labour 
cost index, which best explained the volume of manufactured exports, performed less well on the import side. 

Attempts were also made to find a composite index of competitiveness by trying various combinations of the competitiveness variables in the export 
and import equations. When the composites were estimated unconstrained, no composite in the export or import equation added significantly (at 5 % 
level) to the explanatory power of the equation compared with the runs where only the best individual indices were included. This may be largely due 
to multicollinearity between the indices. 

An alternative approach was to create weighted averages of the individual indices so as to obtain a constrained composite index. Different weights 
were tested for the components of the composite.[6] Thus composite indices were created for both the export and import equations, llsing a cost 
index ( NULC or SU LC in the export equation, SULC in the import equation) and a price index (REP in the export equat ion. MCO in the import 
equation). On the export side, as the weighting of REP was increased, there was a monotonic fall in the explanatory power of the equation. On the 
import side, however, it was found that a composite index giving equal weight to SULC and MCO was able to explain the past better than could any 
individual index. Therefore, Table D also gives the results using this preferred composite. 

Table C 

Effect of competitiveness on manufactured exports 

J 967 1 st quarter - 1 977 2nd quarter 

WTX 0674 OWIP Constant Competitiveness[aJ R: '  

Relative unit value 
of manufactured exports 0·6358 - 0.0504 0.0021 5-4569 - 0.9964 0.981 
(REP) 20.1 I 1.64 1.53 9.09 2.03 

Relative consumer price 0.5026 - 0.0509 0.0023 8.9612 - 0.8384 0.978 
index (CPI) 7.70 1 . 76 2.07 5.39 2.83 

Unit value of manufactured 
exports divided by the 
wholesale price inJex 0.5774 - 0.0549 1 .0338 0.977 
(SCO) 30.85 1.91 53.29 

Relative unit  labour 0.5302 - 0.0451 X.52 1 8  -0.7742 0.979 
costs (U LC) 1 1 . 77 1.61 6.67 3.31 

Relative normalised unit 0.5097 - 0.0436 8.2990 - 0.838 1 0.98 1 
labour costs (NULC) 1 1.47 1.62 7.43 3.86 

Relative seasonally· 
adjusted unit labour 0.57 1 1  - 0.0463 7.7861 -0.6572 0.978 
costs (SULC) 14.93 1.62 6.30 2.82 

Relative seasonally-
adjusted total unit 0.5652 - 0.0466 8.5464 - 0.8 1 44 0.979 
costs (STUC) 14.56 1.63 5.93 2.95 

Relative profitabilitY'[b] 0.88 1 3  - 0.0058 19.2496 4.2534( R PX) 0.978 
1 1 . 79 2.01 3.15 3.07 

- 2.9766(APX) 
2.48 

t statistics are given below the coefficient estimates. 

[a] Sixleen�quarter lags o n  second-order Almon with end-point constrained 10 zero. 
[b] Export price denator relative to GDP deflator (RPX) and RPX multiplied by relative productivity in the manufacturing sector (APX). 

[ \ ]  The absolute values of tbe [ statistics on the variables when included were les�; than unity. 
[2] Results from equations which include n o  competitiveness variable are shown in Table E. 
[3] APX had the wrong sign, perhaps because of its multicollinearity with RPX. In other runs the signs of RPX and APX were reversed. 
[4] The fact that the unnormalised unit labour cost index performed so well suggests that the NULC result was not solely dependent 

on the normalisation procedure adopted. 
[5] The NU LC index performs extremely accurately in 1 97 5  and 1 976 although no better than REP in 1977. Quarterly NU I C data 

were available only from 1 970 and annual data from 1 96 1  onwards, so the 1 965-69 series were generated by the Bank's ()uartann 
program, which may not be very accurate. This may not matter much o n  the export side since the lags on the N ULC inJcx are very 
long. 

[6] The two component indices were (in successive runs) weighted 90: 1 0, 80:20 . . 20: 80, 1 0 : 90. 

SEE RSS OW 

0.02R6 0.0295 1 .72 

0.027 1 0.0265 1 .74 

.. . 

0.0273 0.02�.' 1 .7 1  

0.0261 0 0252 1 .79 

0.0252 0.0234 1 .88 

0.0267 0.0263 1 .79 

0.0265 0.0259 1 .8 1  

0.0272 0.02SR 2.21 
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Table D 
Effect of competitiveness on finished manufactured imports 

Three-quarter moving averages : 1 965 1 st quarlcr - 1 977 2nd qu<trter 

Wholesale prices relative to 
the unit vnlues of imports 

RcI;;ltive consumer price 
indices ( C P I )  

Relative unit  labour 
costs ( U LC) 

Relative normalised unit 
I"bour costs ( N U LC) 

Relative seasonally-adjusted 
unit labour costs (SU LC)[a] 

Relative total unit 
current costs (STUC) 

Preferred composilc[b] 

{ �Iallslics <Ire given below the coefficient estimates. 

':1 = coefficient of aulQcorrelallon. 

[a] Two-quarter moving average results. 

Cycle 

-0 . .17.1 1 
4.33 

-0.3845 

4.22 

- 0.4499 
6.29 

- 0.3949 

4.49 

-0.4472 
6.93 

- 0.3745 

4.24 

-0.43 1 5  

4.99 

Constant 

-0.2341 

1.95 

-0.2787 

1.91 

- 0. 1 492 

1.34 

- 0.2496 

1.97 
- 0.1 345 

1.41 

Trend 

0.00 5 1  

14.21 

0.0064 

9.77 

0.0058 
1 1 .89 

0.0056 

12.57 

0.0052 

10.51 

0.0053 

12.84 

0.0053 

1 1 .89 

Competitiveness 

0.4027 

4.72 
0. 37)9 

4.28 

0.24 1 5  

4.48 

0.3046 

4.52 

0.2J9 I 

5.06 

0.4040 

4.63 

0.3662 

4.87 

Cb] ThIs IIldex I S  constructed trom the MCO Index and the S U L C  Index, w'1lh 50 ,% 01 the we'lghts belllg dertved from eac'h. 

Table E 

No competitiveness variables 

!:.xpons: 1 967 1st quarter - 1 977 2nd quarter 

WTX O W I P  0674 Constant 'R '  

Omilled variables (compare Table C)ra] 
R E P, CPI  0.6730 0.0000 - 0.0588 4.2X46 0.971 

28.82 0.03 1.87 38.59 

U LC. N U LC. S U LC. STUC 0.6858 0.0003 4.2225 0.97 1 

29.79 0.26 38.63 

0.6726 -0.0589 4.2�68 0.074 

37.09 1 .91 49.76 

I m ports: 1 965 1 st quarter - 1 977 2nd qU:lrter 

Cycle Constant Trend 'R' 

Omitted variables (compare Table D) 
MCO, CPI, N U LC. STUC, Composite - 0.39 1 5  0.2305 0.0044 0.7644 0.935 

3.95 2,21 6.53 7.99 

• .Itf_C, S U LC - 0  . .  18)6 0.0071 0.927X 0.929 
4.03 6.20 22.19 

I statistics are given below the coefficient estirnillcs. 

Cl = coefficient of auto correlat Ion. 

0.5252 

4.12 

0.6800 

5.80 

0.6441 

5.4i 

0.5423 

3.85 

0.7 1 63 

6.49 

0.5848 
4.56 

0.6541 
5.45 

S E E  

0.0296 

0.0303 

0.0292 

S E E  

0.0147 

0.01 SI 

[;:1] Comparison with SCO is not meaningful, since it i� not possible to obtain a positive R 2 when the constant is  deleted. 
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Table F 
Stability of competitiveness coefficients in export equation 

EstImation pertod begln� 1 967 1 ... \ quarter 

Estinlilllon pertod end� 
1975 41h quarter 

1 976 ht quarter 
2nd quarte� 
Jrd quarter 
4th quarter 

1 977 I SI quarter 
2nJ quaner 

Relative export 
prices ( R EP) 

Price 
coefficient 

- 1. . 191  

- 1 .2 7 1  
- 1 . 1 48 
-0.98) 

- 0.948 

- 0.9&0 

-0.981 

S E E  

0.Q2X9 

0.029 1 
0.0290 

0.0295 

0.029 1 

0.0287 

0.Q2X7 

Norm ... l ised unit  
labour costs ( N  U LC) 

Co ... t 
coefficient 

-0.780 

- 0.795 

- 0.794 

- O.X I I 

- 0.8 1 1 

- 0.8 1 1 
- 0.84) 

SEE 

0.026X 

0.0264 

0.0260 

0.0258 

0.0254 

0.025 1  

0.0257 

'R '  S E E  RSS 

0.950 0.0 1 29 0.00375 

0.952 0.0 1 26 0.00701 

0.948 0.0 1 3 1 0.00769 

0.949 0.0130 0.00743 

0.952 0.0 1 24 0.00697 

0.95 1 0.0 1 2 7  0.007 1 5  

0.955 0.0 1 22 0.00657 

RSS O Il' 

0.0333 1 . 6 1  

0.0364 1 .42 

0,0333 1 .6 1 

RSS 

0.00978 

0.0105 

Smoothed 
unit l<lbour costs ( S U L C) 

Cost 
coefficient S E E  

- 0.5n 0.0278 

- 0.6 1 2  0.0277 

- 0.6 1 8  0.027) 

- 0.6)5 0.0272 

-0.636 0.0268 

- 0.636 0.0265 

-0.662 0.0267 



Appendix 3 

Application of the Cox test to the export equation 

T n Appendix 2 it was found that costs performed better than prices on the export side. However, simple comparison of standard errors can give no 
indication as to how l ikely it is that these rankings of the alternative competitiveness indices arise by chance. 

This appendix describes a test by which we can estimate how probable i t  is that one index is truly better than another in explaining the volume of 
exports. 

This test, due originally to Cox [ J ]  and recently applied by Pesaran[2] allows the testing of non-nested[3] regression models. Suppose that there are 
two competing models: 

where X and Z are the observation matrices of the explanatory variables of each model. The Cox test assumes that each hypothesis (H 0 or H I ) in turn 
is correct. It proceeds as follows : 

(a) Assume Ho is correct, estimate y = Xbo + Vo by OLS:  the OLS estimates are Yo = Xbo and &� = uo uo 
n - k ,  

where k I i s  the number o f  regressors in  X, and  1 1  i s  the number o f  observations. 

(b) Now find the conseq uences of fitting the second model i f  the first model is actually correct : regress 

The estimate of the error variance is 

where k2 is the number of regressors in Z. 
(c) Estimate the second model, on its own : 

Yo = Zb1 + VI
' 

y = Zb1 + U t  

82 
= U t  Ut 1 

n - kz ' 
(d) There are now two estimates of the residual error variance under H I : 

( i )  that obtained directly, If HI is true . &i , and 
(ii) that obtamed If H J IS tested when Ho is known to be true . &� + &� I 

(e) Now construct the statistic:t 

n [ 1 A2 1 ( A 2  A 2
)] TO = 2 nO' I - n O'O + O'OI ' 

(f) This is asymptotically normal, has zero mean, and has asymptotic variancet 
A2 

Vo = [ AZ  O
'
°A 2

]
2 [w 1 w] 

0'0 + 0'0 1 
where IV is the OLS estimate of the residual obtained when VI [from step (b)] is regressed on the explanatory variables of model Ho : 

VI = X yo + w. 

The procedure set out in steps (a) to (f) is now repeated, assuming the other hypothesis, H I '  is true. 

Consider the resulting statistic, To, calculated under Ho' If To is signficantly negative th is means that the residual variance under H I is significantly 
smaller than that expected when the HI model is estimated but Ho is true. We therefore accept H I and reject Ho ' If To is significantly positive, on the 
other hand, we reject both HI and Ho ' Otherwise we must accept both hypotheses. 

Now consider Tt ' calculated under H ,. We end up with the same sort of decision process. For the 95 % significance level we have the following table : 

Accept 
both 

l' 0 1 T�I < 1 .96 JVo 
1'
, 1 1'-'-1 < 1 .96 Jv, 

Reject 
both 

1 T� I > 1 .96 J Vo 
1 1'-'-1 > 1 .96 J V, 

Accept H o :  
reject H I  

1 T�I < 1 .96 JVo 
1 1'-'-1 > 1 .96 J V, 

The results from each sequence may be combined to give the decision table shown. 

Accept 1-1 1 :  
reject Ho 

1 T�I > 1 .96 JVo 
1 1'-'-1 < 1 .96 JV, 

The N U LC, SULC and REP indices were tested to see whether the differences between them, in terms of their explanatory power when put into the 
export equation, were significant. The results are shown below:  

Ho H , To 1', Conclusion 

IV. Jv, 
R E P  N U LC - 6.61  0.78 Accept N U LC and reject R EP 

R E P  S U L C  - 4.72 0.68 Accept S U LC and reject R E P  

S U LC N U L': - 3. 1 5  1 .09 Accept N U LC and reject S U LC 

This test demonstrates that both cost indices are significantly superior to the price index in explaining the past, and that the normalised uni t  labour 
cost mdex is significantly superior to the smoothed unit labour cost index. 

[ IJ  D. R. Cox, 'Further Results on Tests of Separate Families of Hypotheses', Journal of the Royal Srnti,�tic(ll Society, Series B, 1 962. 
[2] M. H. Pesaran, 'On the General Problem of Model Selection', Review of Economic Scudies, 1974. 
[3] By non-nested, it is meant that no one model is a special case of the others. For example. y = 0 + bx is nested in y = a + bx + CZ. 

�he proof o� a�ympto(ic normality was carried out when population values of the parameters. entering the statistics were used : 
ere the statistics are 'estimated' using consistent O L S  estimates. 

1 95 
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