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1. It is the purpose of this paper to enquire how external trade statistics
can be adapted to the requirements of modern economic analysis. The useful-
ness of interrnational trade statistics for econcmnic analysis is at present
limited by tne fazt that value data are universally preseated in gross terms.
They do not =aerefore provide information that is correlative with aggregates
based on the concept of value added such as the gross national product or the
natioral incore; nor do they reveal the economic sector of origin or destina-
tion of flows or trade brtveen countries. The latver aspect has become
increasingly significan® with tle development of proposals for customs unions
and. preferential trade ajveements for which inforaebion is invariably required
as to the ecoromic origin and destination of goods traded. For such purposes
the traditicual practice of attributing the total value of imported commo-
dities 1o the last country in which they were transformed or sold is inadequate.
The sane may he cald of the practice of attributing exports to the last indus-
try in which they were processed. The paper contains, inter alia, the mate-
rial whose preparation was suggested by the Commission at its ninth session
on the question of adapting national index numbers of quantum and unit value
to the needs of economic anelysis (E/2876, para. 41). All but one of the
adaptations here envisaged require no change from present methods of compiling
basic external trade statistics, and the remaining adaptation is designed to
take advantage of the additional information which will, in any case, have
to be collected by the customs authorities in the administration of a customs
union or free market.

I. ADAPTATION OF DATA ON CULRENT VALUE
2. Traditional methods of classification in international trade are not
capable of yielding the type of information on the nationsl origin of imports

requived to study the effects of bilateral ond multilateral trade agreements
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or of yielding the information on industrial use of imports and industrial
origin of exports required by recent developments in economic analysis. The
analysis of aggregate import and export values has traditionally been based on
& scheme such as the Standard International Trade Classification (SITC) which
assigns to each article entering external trade a place according to its kind
rather than according to the countries or economic sectors which contributed
to its valuc. Thus 1t has been possible, by adding the values of all the
articles classified as "food", to determine the total value of the food exports
of a given country in a given period but it has not been possible to say how
much of the wvalue cof experts is attributable to domestic production and how
much to impouried value or, in the value contributed by domestic production, to
distinguish the sharzs of agriculture, mining, marufacturing, transportation
or distribution. Nor is it possible o disbinguish, by means of commodity
classificaticn, the part of import value obtained through third countries or
to divide import value into the part destined to be consumed directiy by house-
holds from the part destined for capital formation. Demand for sector analyses
of external ‘trade is growing; in the industrialisad countries they are neces-
sary inter aiia for a proper understanding of the effects on the economy of
the trode balauce; there is reason to suppose that primary-producing countries
can mors usefully begin the statistical study of their economies through a
sector anelyuis of their exterual trade which is the main area for which data
sre availeble. For instance imports may contribute to: (a) consumption, (b)
capital formation or (c¢) exports and, in (a) or (c), may (i) be directly con-
sumed or exported, or may (ii) contribute value to home produced goods destined
for consumption or for export. The various uses of imports play such different
roles in an economy that an importing country which wishes to improve its
balance of payments by restricting imports would be materially helped in its
plinaing by tre ability to distinguish the cectors of destination in 1ts agire-
zate imports. Demands Tor analytic tools of this sort have impinged on the
Shatisticel Office in the form of persistent requests for subsidiary classifi-
cations of the SITC: embodvin~ the analyses desired ond it is hoped that the
detailed sujgestions made below may contribute to the satisfaction of these

needs.i

}/ It will be explained that the methods suggested provide not only analyses
of value at current prices but also of value ab constant prices and of
the effects of changes in the terms of trade.
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3. This paper takes the position that subsidiary classifications of commo-
dity nomenclatures (e.g. the SITC) are not a suitable basis for sector
analyses of external trade because:

() the value of most individual articles of commerce includes

substantinl centributions from each of a nuwber of sectors of the

economy 24 The exporting coantry;

(b) meny iworkant articles of commerce are used after importation

in a mmper of economic sectors (e.g. flour is used in households

as a confumer good, in commercial bakeries as a producer's good.) .
Whgt ic wovre, 1he éistritutioun of value smong sectors will vary between coun-
tries for tle samc arbicle; this is particularly true of the distribution by
sector of consumption. Uherefcre international recommendations cannot, in
this area, go beyond the suggection of methods by which each country can itself
produce the analyses it rsguires. Paragraph 6 belou shows that the methods
which yicld sector analysec will nlso solve the problem, which is of importance
to members of customs unions and free market aveas, of determining the value
added to imports 1n intermediate countries.
L, Tor each detsiled commodity heading of its export statistics it will be
possible for a country without too much difficulty to estimate the percentage
of totsl f.0.b. value contributed on the average by each economic sector. For
headings ol rlnor iumortaace, the allocation cf percentages can be very rough;
for headings oi grester importance more recearch may be necessary. Industrial
censuses which have been taken in the country and input-output tebles where
they exist will, of course, be of mabterial assistance in meking the estimates.
Similarly for each commodity heading of the import statistics percentages of
c.i.f. value consumed by the various economic secters can be estimated. Once
a system of allocations of value among economic sectors has been set up, it
will have to be kept under surveillance by a qualified economic statistician
who will, perhaps through sampling methods, determine whether the allocations
remaln.valid over time and, where they do not, will adjust them.
5. Annex I to this.paper describes how an (n-1)-digit numerical code will
then serve to estimate the distribution of value aggregates among n economic
sectors. The result of each allocation described in paragraph b can in fact

be expressed as a correspondence bebween the numerical code basgic to the
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external trade nomenclature and the (n-1)-digit code. Where trade statistics
are compiled by means of punched cards this correspondence can be used to enter
mechanically the (n-1)-digit code into the summary trade-by-commodity cards
and, ag explained in Annex I, it is ‘then very easy to produce mechanically

the sector analyses of the external trade statistics,

6. In admwinizicriag a customs union or free trade area it is often necessary
for the cusicme authorities of a country in the union or area to be able to
identify the national origin of articles declared for importatioh. In case
value has been added to the article in more than one country it becomes admin-
istratively Zaporrnont to know what percentage of total value was added in the
countey frou -ficl. the goods were first consigned to the importing country and
thies informaiion ig usually contained in a consular affidavit accompanying the
import declaration. It is also imporitant for policy-making in the importing
country to know whet paxrs of import value is being received in this way through
intermediary countries ard to be able to analyse that part by commodities and
countries. The general method here being described makes the provision of these
data possible by means of an additional 1l-digit code in the card punched for
each import consignment whose national origin is not unigue. The detailed
procedure iz outlined in Annex I.

Te T studies of alternagggtransportation routes undertaken by governments
and in.ornational agencies at the time of the closing of the Suez Canal and of
certain oil pipe-~lines threv imto sharp relief the lack of readily availdble statis-
tical data on the loading characteristics of the goods moving in international
trade on various routes. External trade statistics contain essentially all
the data required for a study of international transport. At present, however,
they are not organised in a way that makes them accessible for the purpose.

A 1-digit code would, however, suffice to provide a rather detailed analysis

of goods according to their loading characteristics and this code can be
associated with the commodity nomenclature used in external trade statistics.
Whenever desired the new code can be inserted mechanically into the summary
trade statistics cards, and tabulations useful for transport studies can then
be based upon it. The tabulations will, inter alia, make possible the study
of the utilisation of shipping tonnage, and, when taken together with data on

current ocean freight rates, facilitate the estimation of the freight charges
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on imports used by each sector of the economy of the importing country. The
suggestions are explained in more detail'in paras. T-9 of Annex I.
" II. ADAPTATION OF INDEX NUMBERS
8. The analyses by sectors of the current value imported or exported of each
commofity, wien taken’tbgether'with the corresponding quantity data, make
possible parallel %nalyseé’bf value at consiant prices. New irdex numbers of
economic interest’ tan then be constructed analysing by sectors the traditional
quantum and unit value indices. Some examples are listed below and described
in more detail in Annex' IT. ‘
() Quontum “ndex for the share contributed by & given sector
(e.g. agzriculture) to the value of exports.
(b) Index shbwing the average change in the value contributed
by a given sector to a unit quantity of exports.
(¢) "Unit value index for the share contributed by a given sector
to the value of exports.
(a') Quantum index Tor the share used by a given sector (e.g. transpor-
tation) of the value of imports.
(') Index showing the average change in the value uvsed by a given
gector of a unit quantity of imports.
‘(e') Unit value index for the share uscd by a given sector of
the value of luports.
‘(&) Index showing the average change in the value contributed
by intermediate countries to a unit quantity of ilmports via
intermediate countries.
(e) Quentum index for imports via intermediate countries.
9. Much interest has recently been shown in the adjustment of figures for
production at current value to a constant value basis taking into account
changes im the terms of trade. Fmphasis hag recently been given to determining
the particular index number formulas best suited to these purposes, but the
guestion of matching the coverage o0f the index used to the coverage of the zggre-
gate to be adjusted has been largely neglected even though the effect on the
final result of discrepancies in coversge 18 likely to be much more serious
than the effects of difference. of formula. The 'adjustment: for changes in terms

of trade sometimes used in order +to balance national sccounts at constant
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prices is often merely a correction required by imperfect coverage of the
deflators or;ginally applied to data at current prices. One of the purposes
of the sector analysis here described is to provide deflators whose coverage
corresponds to that of the figures to be deflated. .
10. On the basis of a paper then before it (E/CN.3/200) the Comnmission at its
ninth sessicn tuok note tact in certain cases, particularly for the exports
of primcry-nooducing countries, the choice of the index number formula might
geriously affzet the result of using the index and asked the Secretary-General
to present a further report on the matter (E/2876, para. 41). Since the ninth
session of “th> Coivission, the Secretariat has carried on the study of the
method, whici. it Fad briefly dezcribed in document E/CN.%/200, for rapidly
adjusting an index by one formula adequately to approximate that by another.
The Secretariat has continued, with good results, to use its method, in con-
nexion with its quarterly summary indices of quantum and unit value for exports
of selechted rezions of the world, in examining the suitability of national
indices calculated according to a variety of formulas for revaluing the
expozts of the country in question at prices of 1948 for the years 1937, 1936,
1949-1950 and at prices of 1953 for the period 1950 to dete., Where investiga-
tion ravealed that a naticnal index was inadequate for these purposes ‘the
index was adjasted (using the quick method of E/CN.3/200) before being incor-
poratel in the Statlisticel Office summary indices. On the basis of the addi-
tional expcricnce wuus acquired, the Secretasiat has begun, as opportunity
offered, to draw its method to the attention of governments and specialized
agencies. The technique is, of course, applicable to the new indices described
earlier in this paper, as well as to the traditional indices of quantum and
unit value.

III. CONCLUSIONS A
11. The Commission may wish to request the Secretary-General to draw to the
attention of governments the suggestions contained in this paper for obtaining
sector analyses of external trade and to report to the Commission the views
of governments on the interest of the results to be obtained and the practica-
bility of the methods suggested for obtaining them.
12. The Commission may further wish the Secretary-General to continue his

efforts to interest individual governments and agencies in the short methods,
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originally described to it at its ninth session, for adjusting index numbers
of external {rade for changes in formula and to keep the Commission informed

a8 progress in the matter is made.
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ANNEX T

ANATYSIS BY INDUSTRIAL SECTORS AJD BY TRANSPORT CILASSES OF THE VALUB
REPRESENTED BY IMPORTS AND EXPORTS USING PUNCHED CARD MACHTNES

1. Part I of the paper to which this Annex is attaclhied suzgested basing a
sector analysis of external trade upoa the estimation, for each of the most
detailed headings of the export statistics, of the proportion of the f.o.b.
value of the heading contributed by each sector of the economy of the exporting
country and, for each heading of the import statistics, the estimation of the
division of the commodity in question between types of use in the importing
country.

2. It was suggested that these estimates be made for a recent year and then
kept up to date by adjustment as required for changes. Adjustment for tempo-
rary disturbances, such as sudden price changes affecting the sectors unevenly,
can, 1f desired, be made by machine to the summary data resulting {from the
whole process of analysis.

B In deciding what limits of error can be tolerated in apportioning the
value of a commodity heading bebween sectors the aim should, perhaps, be at
Tirst merely to make a distinct improvement upon the accuracy ol the methods
currently used in estimating this sort of data and to benefit, as is described
below, from the convenience of punched card machine methods.

b, A code of n-1 digits will ve used to distribute the total value of a
detailed heading of the external trade statistics amoug n industrial sectors,
the value assignable to the nth secbor being that remaining alfter the value
assigned to the first n-1 has been removed. The magnitude of each digit will
represent, in some convenient way (Eor instance that shown in Table 1 below),
the fraction of total value which is assignaeble to the sector cerresponding to
the position (first, second, ..., (n-1)st) of the digit in question.

Table 1. Use of Digits 0-9 to Indicate Fractions of Value

Digit Fractions of Value Digit Tractions cf Value
0 None 5 0.50 to 0.6k4
1 0.01 to 0.05 6 0.65 to 0.79
2 0.05 to 0.20 7 0.80 to 0.9k
% 0.21L to 0.%35 3 0.95 to 0.99
b 0.%6 to 0.49 9 ALl
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As Table 1 makes clear, the distribution, emong digits, of the "fractions of
value” need not be uniform; it cen be adapted to bthe characteristics of the
trade which 1s being analysed.

5. On the basis of Table 1, the heading “woollen fabrics" of the export
statistics of a country might, for example, be assigned the code number *315"
vhich would indicate thet the value of that heading should be divided approxi-

mately as follows among sectors:

imports 27.5%
agriculture (domestic) b 4
mining and manufacturing STQS%
commerce and transport 11 %

On the import side, "flour” might be assigned the code number "60" indicating,
on the basis of Table 1, that aboub T2% of flour iuported was eipected to be
for further processing by commerclal bakers; etc., none for capitel formation
and the rest, about 28%, for consuvmption by households or goverument agencies.
6. Upon first using a method such as the one described here, it would
probably be wise to keep to a minimum the number of sectors among which value
was to be distinguished in detaill. In the case of imports, a tio~digit code
cen, &8 indicated by the example, distinguish the fractions of value absorbed
by the sectors: production, capital formation and direct consumption, and this
degree of detail is, perhaps, rersonably adequate. In the case of exportis,
there are five sectors of the International Standard Industrial Classificatioxgﬂ
(ISIC) vhich may contribubte to erport value:; agriculture, mining, manufacturing,
commerce and transportation. Importatioa is cmitted from the list because the
value added by imports in each of the five industrial sectors can be determined
by analysing the import stabtistics in the same way as the expoct statistics.

To avoid having to divide the value of esch commodity heading into five parts,
it may be possible to combine commerce and transportation undér a single

rubric "distribution" distinguished from agriculture, mining and menufacturing
by the fact that value added in distribution does not affect the intrinsic
properties of the goods whereas valus added by the other three does do so.
Value added by distribution could then either be specified in detaill for each
heading of the export statistics, in vhich case a fthree-digit code would be

required for exports, or it could be removed as an overall percentage of value,

1/ Statistical Papers, Series M, No. k.
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in which case a two-dizit code would suffice.
To In paragraph 7 of the paper to which this annex is attached, the applica-
tion of the methods of the paper to economic and technical problems in the
fieldof international transport was briefly discussed. Three circumstances
have, up to the present, prevented the full use of external trade stabistics
to study transport questions.

(i) 1In rnational statistics the trade in an important proportion of

commodity headings may be recorded by value only, no guantity data

being shown. Where quantity data are available for a heading they

may be in a unit like "number" or "length" not readily combined

with data in units of weight.

(ii) The weight of a commodity is not always the only property

which has an important influence on the method and cost of transporting

it It is also important to distinguish liguids in bulk and goods

like lumber and this may not always be possible bty means of the

commodity classification alone.

(iii) The cost of transporting goods may also depend on the form of

transport used and on the type of contract within the form of trans-

port. Thus trainload lots move mcore cheaply than smsll individual

shipments and transport by tramp steamer msy be cheaper then ship-

ment by liner at Conference rates.
8. Methods are here suggested for circumventing the difficulties liszted
above. They do not require any changes in the compilation of the trade sta-
tistics themselves but depend, as do the methods of sector analyses, on adding
new codes to the summary cards after their preparation for use in trade
statistics.
9. A study of world external trade in 1956 leads to the suggestion of Table
2 for a l-digit code to distinguish goocds according to their loadiang charac-
teristics. Such a code can be keyed in ecach country to the code of the com-
modity nomenclature and will make possible the estimation of tonnage from the

value figures appearing in external trade statistics.
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Table 2. Use of l-digit code to indicate lqggigg_characteristics

(values in US cents)

Goods with f.o.b. value not oreater than 24 per kilo

Liquid in bulk value not more than 1¢ per kilo 0
T " " value between 1f and 2¢ per kilo 1
Wood in bulk value not more than 1f per kilo 2
wow " value between 1¢ and 2¢ per kilo 3
Other caxgo value not more than 2¢ per kilo b
Goods with f.o.b. value greabter than 24 per kilo

value between 2¢ and Of per kilo 5

value between (¢ and 18¢ per kilo &

value between 184 and 5Lf per kilo il

value betweenSh¢ and 1624 per kilo 8

value more than 1(2¢ per kilo 9

The data provided via the new code would make possible study of the utilisa-
tion of shipping tonnage on various routes or, when taken together with current
freight rates, would facilitate the estimation of the freight charges on
external trade.

10. It will often be possible to distinguish the form of traasportg/ by which
goods enter or leave a country by nobtiny the country of provenance or destina-
tion and the customs district through vwhich the goods cleared, and the
analyses suggested in Table 2 will then give a great deal of information on
the freight rates applicable to the goods. But where even more precise infor-
mation is needed, a detaliled study for a recent period will mske it possible
to associate with each commodity heading a l-digit code providing analyses by

form of transport. Table 7 illustrates such a code.

2/ It is assumed that data on the movemcnt of goods by air will be obtained
from officisl air transport statistics. The magnitudes involved are
seldom large enough to affect the figures for the other forms of transport.
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Table 3, Ugse of a l—digigﬂgzgajyljfdicate Freisht Rate Classes
Digit gggqing

0 Shipment by rail: trainload lots

1 czrical lots

2 : less than carload lots

3 Shipment by road transport

L Shipment by inland waterway: full load

5 : part load

6 Shipment by sea: sat trip charter rates

Il :  at "Conference" rates

8 : in vessel on time charter

9 :  in vessel owned by owner of goods

11l. Each of the methods of the preceding paragrephs associates with each corm-
modity heading of the trade stasistics a speclal code number. These asso-
ciations can give rise to "master decks" of punched cards, each card being
prepared to contain:

(a) the code number of the commodity heading in the national

export or import classification.

(b) the special code number or aumbers asscciabted with thab

heading.
Then when analysis is to be nade on the basis of the special code, the sum-
mary cards showiug the trade daba in terms of the basic commodity headings
(either in total or analysed by countries of provenance and destination, as
desired) can, by means of the master deck, be effected with the information
at (b). Sorting the cards on one of the codes (b), maltiplying the data by
the fractions appropriate to each code and addirg the results tlien produces

the analysis to which the code refers.
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ANNEX 11

SECTOR ANALYSIS OF EXTERNAL TRADE AT CONSTANT PRICES:
SECTOR INDICES OF QUANTUM AND UNIT VALUE

(see paragraph 8 of the main text)

1. Tt will be assumed that ¢, v aad p rever as usual to the quentity, value
and unit value of a given commodity exported or imported in the period o or
n indicated by the subscript. Furthermore, s will refer to the share of the
value of the commodity astributable to a given sector. Thus 8.V is the
value of the given commodity whtributable in period n to the given sector.

The symbol 2. will indicate summation over all comasodizies tut not over sec-

i

v is then the valne of tolal exmoric or imports avtributable in

2. Since it i obhained by substituting bvase periocd for current nerliod
ices i < s oressi g 7 3 T eluo -
prices in ) mpnqn’ the expression 4isnpoqn repregents the value at con

stant prices altributable in period n to the given sector. Comparing this to

|

N

sopoqo gives the Laspeyres quentum index
S 8. D 578 a
PN o} oqn/z-» oFolo

for the given sector. The treaditional Laspeyres gquantum index for total

N
&
N

exports or imports is the aritimetic average of all sector ialices {a}, each
weighted by the share of its sector in the tobtal exports or imporss of period
ol

3. The expression snpn represents the share of the given sechor in the value
of a unit of the given commodity in period n. The ratio Snpn/sopo measures
the chenge in that chare between periods o and n. An average, over all com-

modities, of the ratios gives an index measuring the average change in velue

contributed by 2 given sector to a unit quentlty of exvorvs or imports. I

the basic ratios are averoged by the Paasche formula, the algebraic expression
for the indsx is

b T epafN s .

(®) Lo }I&l%J 2 BoPody

The traditional Paasche unit value index is the harmonic average of all sec-

tor indices (b), each weighted by the share of its scchor in the total exports

or imports in period n.
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L.

It will be noticed that (a}(b);fi}nvn

general, a unit value index for the sector.

the

(c)

sector is givea by

E:sovo and that (b) is not, in

The Passche unit value Zudex for

E:-Snpnqn/ 2 BpPody

Tae indices (c), as well as the indices (b), re resent an enalysis vy sachors

of the tradivional Pazesche unit value index. When 868, for esvery comnodily,

then {b)=(c).
5.

city bthawn the expor

Ao
i

that only two sectors, sgricuvliiure and mawnfactur:.

This parazraph presenss

a simple numerical exzomple.

Assuice

53 of & comiry cousist of tvwo commodities, A
7

13, coatribuie

Tor simpli-
and B, aud

wo the value

of exports. Let R and a, be, for cech cuimmodicy, the frochloagl shares

contribuied by agriculiure in pecinds

the fractional sheres contributed by manufaclburing.

o and n.

Then l~a0=m0 en

A

d l-a
n

=m_are
n

A

The following tables set

forth the given data and the coupubabtion of the index numbers discusted in

the preceding peragraphs.

TARLE I
Period o Period n Cross prcdicts
A B Sum A B Sum A B _Sm
Given data
g {10 12 10
vEpq | 20 156 56 18 30 L8
a .9 . .8 .1
m .1 .8 .2 .9
Preliminary celeculaticns
D 2 2 L.5 3
apq | 18 3.2  21.21 kL 3 17.h
mpg | 2 12.8 14.8 3.6 27 30.6
r.9, 2h 20 Lh
a.p. 9, 21.6 4 25.6
mp a, 2.4 16 8.4
& P9, 19.2 2 21.2
mD 4.8 18 22.8
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Final calculation of index numbers
Quentun Unit value
TP g 18 -
Tot. %§-ililma»§§—= 1.22 = Pn% - i? = 1.09
> P P Y Pody i
fuantun (a) Veluz share (b) Unit valve (c)
T alb qd - O - > ap.d - - = -
Agr. = SR2LEZRE 00 ﬁ:~iilii* ks 0,68 2“;E5f%1 ﬁf 570,82
2 Cora' ’ S oy e L8P, =
'y D a . on - a n P q = [ ) T -
Meg, S 0B B8 s g X ofun F D 166 fggw;%§%§1~~g%rg”1 3L
APy e P L T ot =

It is reedily verified that the sector indices sonmed over oll sectors with
appropriate welghts yicld the correspondirg tobsl indices. Had the structu-
ral changes in a and m between periods o and n nob talken place (e.z. if
aO;an:O,9 for A and 0.2 for B) and if the other data were as bafore, the total
indices would be unchanged but the sector indices would be:

for agriculturec: (a)=1.21, (b)=(c)=0.87

for manufacturing: (a)=1.24, (b)z(c)=1.40
6. In the indices (d) and (e) of paragraph 8 decaling with imports via inter-
nediate countries, 9 9 Vor Vg refer, for each commcdity, to those import
shipments to vhich value was added in more than one country prlor to their
importation. The change in value contributed by intermediate countries
(index d) will result if s specifies the fraction of total vaelue which was
added in the country of first consignment. The change in volume of imports
via intermediste countries (index e) can be obtained by setting s=1 throughout.
T The vaxriables which would result fronm the statistical techniques disg-
cussed in this paper can, of course, be combined in many other ways to give

index numbers with different meanings from those here described.



