THE HIDDEN WORLD TRADE IN ENERGY

by

Alan M. Strout

MIT-EL 86-020NP November 1985






i HIDDEN WORLD TRADE IN ZIKERGY

w)
Tt
tt
O
[ o
(44

azan M.

Separtment of Urben Studies anc Planning
Massachusezts Institute o7 Technology

November 1933
feor this pzper has besen trovided hy cthe world
not accept responsitcility for the views exp
of the authecr and should net dDe attributed
ffiliatecd orgenizations.






ABSTRACT

The energy embodied in internationally traded commodities is
estimated for the year 1967 by employing United States input=-output energy
coefficients expressed in physical units. In this year and under the
assumption of USA technology and industrial structure, this "hidden" world
trade in energy probably exceeded 40 per cent of the directly observed world
trade in energy. As a ratio to aggregate energy consumption, the importance
of embodied energy flows is smaller, but net embodied energy imports are-
positively correlated with per capita GDP, and their inclusion in aggregate
energy consumption would increase measured income (per capita GDP)
elasticities. A country's imports of embodied energy are approximately
proportional to the imports of all commodities. Exports of embodied energy,
on the other hand, especially those associated with more energy-intensive
materials (which are largely products of what is commonly called heavy
industry and which account for most of the country net imports of embodied
energy) have a much higher elasticity than do imports with respect to per
capita GDP. These energy-intensive exports are also significantly affected by
a country's relative production of primary energy, total agricultural crops,

and other natural resources.
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Primary and secondary energy is consumed in di}ect forms to help
produce goods and services. The resulting goods and services can then be said
to "contain" or embody the energy expended in their own manufacture and in the
manufacture or processing of non-energy inputs used directly and indirectly
for their manufacture. Countries can import and export energy both in direct
forms and indirectly through the energy embodied in non-energy commodities.
These international flows of embodied energy constitute, in fact, a hidden and
largely unrecognized world trade in energy. If this trade is sizable, it is
conceivable that these indirect imports and exports could seriously affect our
conventional measures, based on the production, direct exports and direct
imports of fuel and power, of a country's aggregate energy consumption.

Almost nothing is known about the quantative significance of embodied
energy flows in international trade. The present author applied U.S. input-
output coefficients to a selection of "energy intensive materials' for a few
countries and determined that the energy used directly and indirectly for
producing these materials might constitute one fourth or more of all energy
use. (Strout, 1976). Other studies have measured the energy embodied in the

United States exports and imports using similar technigues. 1/ (Strout, 1967;

1/ For measurements using input-output tables or coefficients, it

1is essential that energy flows in the input-output table be measured in terms
of energy content rather than of money value. Otherwise the great range in
prices paid by different consumers can cause large errors. (See Reardon,
1976, Preface.) The magnitude of these errors, as large "as a factor of two"
(Bullard and Herendeen, 1975), largely invalidates the estimates such as those
of Fieleke (1975) based upon conventional input-output tables. Of course
measuring gross energy flows in physical units does not solve the problem of
measuring "effective" or net energy use, a problem left unaddressed in the
present paper.



Bullard and Hillman, 1975; Reardon, 1976.) But no effort has yet been
successful in measuring the energy content of traded goods and services for a
relatively large group of countries, including those from the so-called
developing parts of the world.

What questions might be answered by such a study? There are at least
four. First, are the magnitudes of embodied energy moving in world trade
large or small with respect both to direct forms of energy and to total energy
consumption? Second, would the inclusion of net imports of embodied energy in
a country's aggregate eﬁergy total have a significant effect on conventional
notions of aggregate demand elasticities such as those derived from the usual
energy-gross domestic product (GDP) analysis? (Strout, 1983). Thirdly, can
the pattern of embodied energy exports and imports among countries tell us
anything about the reasons why some energy is traded in direct forms and some
in indirect forms and thus perhaps shed light on matters of international
comparative advantage? And finally, are the foreign trade patterns for all
embodied energy similar to or different from trade in that part of the total
represented by more 'energy-intensive' commodities?

While the present paper provides at least preliminary evidence on
each of these four questions, it can be no more than a first-approximation
study. The reasons are, first, that input-output coefficients from a single
country only, the United States, are used to estimate the energy embodied in
all countries' foreign trade. Thus all countries are implicitly assumed to
have had not only the same technology but also the same industrial structure
(in input-output terms) as the U.S.A. in one particular year. That the

possible bias in this assumption is not insignificant is shown by the case of



Japan discussed in Strout (1976). Second, calculations have been made only
for 1967, the most recent year for which are available U.S. input-output
coefficients based on physical measures of energy. Third, the sample of 39
countries was based more on ease of data collection than upon criteria
designed to produce a representative sample of all countries, or even of all
"non-centrally-planned" countries.

The results of the various calculations, although certainly subject
to improvement, are nevertheless striking. Embodied energy does appear t6 be
of great potential importance for a complete understanding of the ultimate
destination of energy flows and of the aggregate patterns of energy
consumption in the world.

The paper has five parts. The first describes the country sample and
touches upon the methodological issues in deriving a system of indirect energy
coefficients for foreign trade. Overall magnitudes of embodied energy trade
are derived in the second. Part III deals with cross-country pattern of
aggregate energy consumption when embodied energy is included in the totals,
and part IV looks at cross-country patterns of energy trade when embodied

energy is introduced into the picture. Conclusions are summarized in part V.

I. Some Methodological Details

The general strategy of this study has been to estimate embodied
energy in traded goods by applying coefficients of direct-plus-indirect energy
use to a country's 1967 exports and imports. The resulting measures of
embodied energy use can then be compared with direct energy trade and

consumption.



Before carrying out this procedure, it was first necessary to prepare
energy coefficients for the classification system used for international trade
(not directly or easily compatible with the U.S. input-output classification
scheme). In the interest of reducing the magnitude of the subsequent
computational task, it was also advisable to aggregate as many commodities as
possible into more or less homogeneous groups with respect to energy use.
Along the way, of course, innumerable decisions and assumptions had to be
made. These preliminary steps, discouragingly enough consumed the better part
of the budget allocated for the current study, chiefly because it proved
impossible to discover an existing bridge between the U.S. input-output
classification (U.S. Department of Commerce, 1974 and the Standard Industrial
Trade Classification (SITC; United Nations, 1961). The more pertinent details
of the classification and related work are preserved for posterity in Annex
A. The outcome was the reduced classification scheme and weighted average
energy coefficients shown in Table 1.

In short, after assigning all coefficients of direct-plus-indirect
primary energy use from a 357-sector U.S. input-output table (Herendeen.and
Bullard, 1974) to the appropriate 2-digit (57-sectors) SITC class, it was
possible to construct 34 relatively homogeneous commodity categories. Each

group corresponds to an SITC class at either the one-, two-, three- or in one
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Table 1

Classification Scheme for Embodied Energy Estimates,
by SITC Categories Showing 1967 Energy Coefficients
("Energy~intensive' commodity groups are underlined)

SITC Category Embodied
Level: Items (Level 1 Titles are shown Energy
1 2 3,4 in Capitals) . Coefficient 2/
0 FOOD AND LIVE ANIMALS 56319
1 BEVERAGES AND TOBACCO 48213
2311 Natural Rubber, Gums 65553
23x Other Rubber 214399
25 Pulp and Paper 178868
27 Crude Fertilizers & Crude Minerals - 140599
282 Iron and Steel Scrap 15.43
284 Non-ferrous Metal Scrap 70.78
28x Other Metalliferous Ores & Metal Scrap 116233
2x Other INEDIBLE CRUDE MATERIALS EX. FUELS 63851
32 Coal, Coke & Briquettes 188.9
331 Petroleum, Crude & Partly Refined 2319
332 Petroleum Products 509011
33x Petroleum and Petroleum Prod., n.e.s. —-———
34 Gas, Natural and Manufactured -
3x MINERAL FUELS, LUBES, AND RELATED, n.e.s. ——
43 Animal & Vegetable 0Oils & Fats, waxes 104001
4x Other ANIMAL & VEGETABLE OILS & FATS 73955
54 Medicinal & Pharaceutical Products 51098
5% Other CHEMICALS 200939
61 Leather & Leather Mfrs, Dressed Skins 64501
62 Rubber Manufacturers, n.e.s. 85391
63 Wood & Cork Manufacturers 49469
64 Paper, Paperboard & Manufactures 174605
65 Textile Yarns, Fabrics, Made-Up Articles 97979
66 Non-Metallic Minerals Mfrs., n.e.s. 110941
67 Iron & Steel 198596
68 Non-Ferrous Metals 172652 b/
69 Manufactures of Metals, n.e.s. 131869
6x MANUFACTURED GOODS CLASSIFIED CHIEFLY
: BY MATERIAL, n.e.s. 114584
7 MACHINERY & TRANSPORT EQUIPMENT 54633
81 Sanitary, Plumbing, Heating and Lighting
Fixtures and Fittings 89508
8x Other MISC. MANUFACTURED ARTICLES 50071
9 COMMODITIES AND TRANSACTIONS NOT
CLASSIFIED ACCORDING TO KIND 61783

Source: See Annex A. '"x" in a number signifies a residual category.
"n.e.s." = not elsewhere specified.

a/ Coefficients are in Btu/US dollar except for 282 and 284 (Btu/metric ton)
and 32, 331, and 34 (Btu/thousand MT).

b/ Further disaggregation advisable if trade dominated by copper (122 mil.
Btu/MT), aluminum (203 mil. Btu/MT) or tin (38.8 mil. Btu/MT).



case four-digit level thus making it relatively simple to convert a country's
1967 exports and imports to their embodied energy content. (The coefficients
could also be applied to other years once suitable price corrections had been
made but, as already noted, this has not been done in the current study.)

Note in Table 1, that where energy commodities are shown their
coefficients include only that energy used directly and indirectly in their
production and not the direct energy content of the commodity itself. Note,
too that while the energy coefficients for most commodities are in BTU/US
dollar (in purchasers' values as opposed to the producers' values used for the
original input-output table energy coefficients), physical measures are
preferred for those traded goods where price variations can be expected to be
large (scrap metal) or where trade is customarily reported in both physical
and value units (coal, coke and briquettes; crude and partly refined
petroleum; and natural and manufactured gas). Note finally, that categorieé
indentified as especially energy-intensive, representing about one-fourth of
all 2-digit classes (and one-fifth by value of all imported or exported
commodities for the country sample of this paper), have been underlined in
Table 1. Trade in these more energy-intensive commodities will be analyzed
separately later in the paper.

For a preliminary look at the implications of the calculated energy
coefficients, 1967 export and import data were collected for 39 countries.
Country selection was determined by (a) data availability for (several
propective countries such as Peru and Indonesia trade was not reported at that
time in the Standard Industrial Trade Classification), (b) a desire for a
rough balance between developed and developing countries, and (c) a desire to

include both poorer and richer countries within the developing country



group. No OPEC countries other than Nigeria were included, nor were any
centrally planned economies, either more developed or less developed. The
sample underrepresents smaller countries and poorer countries, especially
those in Africa. No Caribbean, Central American or Middle Eastern oil
exporting countries are included. Middle income countries are well
represented and all higher income countries are included except for Iceland,
Kuwait, and New Zealand. Table 2 lists the country sample and compares the
distribution of sample per capita GDP with that of all non-Centrally Planned
Eéonomies.

Foreign trade data classified by the Standard Industrial Trade
Classification are available for 82 countries in 1967 (UN, 1971). Thus the
sample used for this study represents a little under one-half of the countries
for which data are svailable. For some purposes the sample was further
reduced by omitting Taiwan because Taiwan's total energy consumption, using
the same UN source‘as for other countries, was only available as a residual
item. L/ The 39-country sample including Taiwan represented the following
percentages of total world energy consumpti;;“and foreign trade, according to

United Nations estimates and country classifications:

1/ Data for Taiwan were not separately published in United Nations (1976 but
were apparently included in the "Far East, Developing" totals such as
those shown on pages 78-79 of the UN source. Estimated data for Taiwan
can be obtained, therefore, by subtracting published figures for the other
Far Eastern countries from the regional total. Since it is possible that
Taiwan, while certainly the largest, is not the only country included in
the resulting residual, it was felt best not to use the Taiwan estimates
in the multiple regression calculations performed later in this paper.



Table 2

Sample Countries Distributed by 1967 Per Capita GDP
Compared with Distribution of All Non-Centrally

Planned Countries

- Per Capita GDP Total Coun~ Sample
Range, 1967 in Countries Included tries in as % of
1970 US dollars in Sample GDP range Total
$51 - 125 Ethiopia, India, Malawi 29 17%

Nigeria, Pakistan (incl.
Bangladesh)
126 - 309 Colombia, Egypt, Ghana, 26 31
Ivory Coast, .Rep. Korea,
Philippines, Sri Lanka,
Tunisia
310 - 762 Brazil, Malaysia, Mexico, 26 27
Portugal, Taiwan, Turkey
Yugoslavia
763 - 1878 Argentina, Chile, Finland 16 44
Greece, Italy, Japan, Spain
1879 - 4628 Australia, BelgiumLuxemburg 15 80
Canada, Denmark, France,
Fed. Rep. Germany, Netherlands
Norway, Sweden, Switzerland,
United Kingdom, United States
Total 39 112 35
Note: Country totals include all countries in World Bank (1980), Series I,

for which it was possible to compute 1967 per capita GDP in 1970

prices.
for 1970 from the same source,

GDPs were converted to US$ using the foreign exchange rates
The range between the lowest per

capita GDP country (Rwanda, $51) and the highest (Kuwait, $4628) was
divided into five equal parts using a logarithmic scale to give the

per capita GDP ranges shown in the first column.

Source: World Bank, World Tables (1980).



Table 3

39-Country Energy Subtotals as Per Cent of World Totals

Aggregate Exports
Country Classification Consumption Imports +Bunkers
Developed Countries 97% 977% 97%
Developing Countries 66 30 4
Centrally Planned Countries 0 0 0
All Countries 67 80 22

Source: United Nations (1976), Table 2.

II. Estimates of Embodied Energy in Foreign Trade

Estimating the embodied energy content of a country”s exports and
imports for 1967 is a straightforward matter of collecting the physical or
value measures of trade, according to the classification shown in Table 1,
multiplying each trade figure by the appropriate energy coefficient (also from
Table 1), and aggregating. Detailed commodity data for the 39 country sample
may be found in Annex B. Country totals for various classes of energy use are
summarized in Annex C, and weighted subgroup means from several Annex C tables
are summarized in Table 4 along with ratios showing the relative importance of
embodied energy. (The subgroups are the same as those shown above in Table 2
except that the highest income subgroup has been further subdivided.) The
subgroup per capita means from Table &4 are also shown in Figure 1.

The last column of Table 4 reveals that for the sample as a whole,
the embodied energy content of imports was equivalent (under the assumptions
of U.S. input-output technology, etc.) to about 40 percent of direct energy
imports (line 8). For exports, average embodied energy exceeded direct energy

exports (line 9; but recall that no major oil-exporting countries are included
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Table 4

Various Measures of Energy Use, Weighted Subgroup Means,
by Income-Ranked Country Subgroups, 1967 a/

Subgroup: A B C D E F Sample Total
Per Capita GDP (1970 uS$)
Line Range: $51-125 $126-309 $310-762 $763-1878 $1879-2948 $2949-4628 $51-4628
———— Weighted Mean: $390 $212 $442 $1285 $2378 $4499 $1160
Number countries: 5 8 7 7 9 3 39

I. Energy Per Capita, in Kilograms Coal Equivalent/person

1 Aggregate Consumption 119 369 674 2156 4351 9959 2267
Direct Energy

2 Imports 30 17 249 1770 2862 1383 819

3 Exports + Bunkers 38 125 82 346 750 656 258
Energy Embodied in Foreign Trade b/

4 Imports 23 108 138 415 1223 653 324

5 Exports 11 60 91 392 1222 662 307

I1. Ratios (Dimensionless except where indicated)

Embodied Energy Coefficients, Btu/US$

6 Imports 98012 91240 100955 90358 94777 98218 95108
7 Exports 74273 72744 83859 100954 100078 90067 95553
Embodied Energy/Direct Energy
8 Imports .763 .633 .555 .235 .427 .472 .395
9 Exports .300 .482 1.099 1.133 1.630 1.009 1.195
Embodied Enerqy/Total Consumption
10 Imports .192 .292 .205 .193 .281 .066 .143
11 Exports .096 .163 .134 .182 .281 .067 .136
Energy Embodied in Energy-Intensive Materials/Total Embodied Energy
12 Imports .533 .491 .554 .496 514 .519 514
13 Exports 127 .156 .305 512 .525 .457 .484
Energy Embodied in Non-Petroleum Energy-Intensive Materials/Total Embodied Energy
14 Imports .443 .380 .432 .383 .373 .339 .371
15 Exports .084 .063 .209 .384 .419 .816 .394

Source: Annex C.

a/ The per capita GOP range for all countries in 1967 (in logarithms, 1970 US$) was divided
into quintiles and the highest quintile group was subdivided into deciles to give the
subgroup ranges. "Weighted subgroup means" equal the sum of total subgroup value divided
by total subgroup population.

b/ Energy directly and indirectly consumed in the production of traded commodities, assuming
1967 United States technology and industrial structure. Excludes direct energy content
of directly traded fuel or power but includes energy used to produce this fuel and power.
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in the sample). The sample of countries in 1967 imported and exported
embodied energy in amounts equal to about one-seventh of their total aggregate
commercial energy consumption (lines 10 and 1l1). The commodity groups
identified as energy-intensive accounted for about one-half of the embodied
energy total (lines 12, 13).

Judging by the six sub-group means, there was a pronounced increase
with higher per capita GDP of total energy consumption. This was also true
for both direct and indirect imports and exports of energy. (Table 2, lines
1-5, and Figure l.) The relationship with per capita GDP is strongly log-
linear for per capita total energy use. Per capita energy imports in turn
become strongly log linear (except for the influence of the United States on
subgroup F) when embodied energy imports are added to direct energy imports,
as can be seen from Figure 2. Thus when direct imports are relatively low,
as is the case with subgroup B, embodied imports are high. Subgroup D is an
example of the opposite tendency.

The estimated average energy content of imports, measured in Btu/US$
(1967 prices), shows no particular relationship to per capita GDP, judging by
the subgroup means in Table 4 (line 6). Commodity imports by all country
groups, in other words, contain roughly similar amounts of energy per unit of
value. This is also true for that proportion of total embodied energy imports
represented by the more energy-intensive commodity groups including petroleum
processing (line 12). For exports, in contrast, there is a pronounced
tendency for both the energy content and the proportion of eﬁergy*intensive
commodities to increase as per capita GDP rises and then to level off and

perhaps drop among the higher-income countries of the sample (lines 7, 13).
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Figure 1
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Figure 2

Total Direct and Direct and Indirect Energy
imports Per Capita vs GDP Per Capita,
Subgroup Means, 1967
(Source: Table 4, Annex Tables C-2 and C-3)
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This continues to be true when petroleum products are excluded from the
exports of energy-intensive materials (line 15).

Finally, it may be noted that for the developing countries of the
sample, as defined for Table 3, above, embodied energy imports were estimated
as equal to about 61 percent of direct energy imports. The comparable
percentage for the more developed countries was 38 percent. When the sample's
underrepresentation of developing countries is taken into account, it would
appear that the 1967 "hidden world trade" in energy may have been as much as

42 percent of the direct world trade in fuel and power.

ITI. Patterns of Direct and Direct-plus-Indirect Energy Use

The estimates of embodied energy magnitudes suggest that the totals
are indeed large and that there often appears to be a rough correlation with
gross domestic product--at least when subgroups of sample countries are
examined. What is the implication of these findings for our general notions
of how aggregate energy use varies among countries at different levels of
development? Clearly, if a country chooses to import energy indirectly in the
form of non-energy goods and services, and if exports needed to pay for
imports are less energy-intensive, then there will be net imports of embodied
energy. That country's aggregate energy consumption, when based on directly
measured energy imports and exports, will be understated. The relative
magnitude of this understatement has already been suggested in Figure 1 by the
gap between the lines representing embodied imports and exports.

The relationship between energy consumption and a country's GDP and
other structural factors may be investigated in a more precise fashion using
cross—country multiple regression analysis and an estimating equation or model

of the following general form:



LENA =

where: L- as

ENA

GDP

Xi
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a + bl LGDP + bi Xi <+ u (1)

LGDPSQ

POP

TMPI

suffix denotes natural logarithm

Commercial energy consumption per capita,

from UN (1976), with primary electricity adjusted to
its thermal plant equivalent

Gross domestic product per capita in 1970 US

dollars, from World Bank (1980) and World

Bank computer dates of early 1982

other structural and climatic variables, including:
LGDP x LGDP

country population, in millions (World Bank 1980)
winter temperature index with upper (arbitrary) limit
of 1.0} equals mean of three coldest months (long-term

averages) for cities, weighted where possible by

provincial population, and divided by 60-degree

Fahrenheit (author's estimates)

residual error, normally distributed, mean zero

A series of standard cross—country estimating equations are shown in

Table 5 for the year 1967 and for the present sample (from which Taiwan has

been excluded because of uncertainty about the accuracy of its estimated

energy, as noted above). The respresentativeness of the 1967 equations for

ENA may be judged by comparing equations 5.1-5.3 with similar equations for a

larger and more representative sample of 59 countries shown at the bottom of

the table. Table 5 also includes estimates based upon an alternative measure

of per capita GDP, measured in constant international price rather than each
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country's own prices. The significance of the results based upon these so-
called Kravis-dollar GDP estimates will be discussed below.

The principal conclusions drawn from Table 5 may be summarized as
follows:

- The overall statistical fit of all equations is quite good.

- The additional variables LGDPSQ, LPOP, and LTMPI generally improve
the explanatory power of the equations.

- The 1967, 38-country results closely parallel those for the two
later periods employing 59-country sample.

- When net embodied energy (= EMBM - EMBX, where -M, and -X denotes
imports and exports, respectively, as shown in Table 4, lines 4 and 5) is
added to total commercial energy (ENA) to give the new variable, END, the

chief differences with the ENA equations are:

i. a slight improvement in statistical fit
ii. a slight decrease in the significance of LGDPSQ
and LPOP
iii. a reduction in the coefficient of LGDP, the

income elasticity of demand

The magnitude and sign of the GDP effect has already been suggested
by Table 4 and Figure 1 where it can be seen that net embodied energy imports
are largest for the lowest income countries and decrease to about zero at
higher income levels. Adding these net imports to directly measured energy
consumption will therefore tend to flatten the slope when plotted against GDP

(that is, decrease the income coefficient). Since net embodied imports, as



measured for this study, are relatively small for most countries, the effect
of their inclusion on income elasticity will be relatively small. 1/

Since the income elasticity of demand for aggregate energy is of some
interest, three additional points should be made. First, the per capita
income (GDP) elasticities shown in Table 5 are not the same as total
energy/GDP elasticities. The per capita measures will be greater than the
total measures as long as the growth rate of aggregate energy use exceeds the
growth rate of GDP (Strout, 1983). Second, a significant quadratic term,
LGDPSQ, means that the relationship of energy use with per capita GDP is not
log~linear, and that the elasticity changes with income (falling as income
increases if the signs are as shown in Table 5). For any per capita GDP
level, the elasticity (n) equals:

n = bl + 2 b2 LGDP(2)

where bl = coefficient of LGDP
b2 = coefficient of LGDPSQ
This equation tells us that the theoretical per capita GDP beyond which per
capita energy use would no longer grow (i.e., when elasticity, n, would equal
zero) would be $43,462 in the case of ENA and equation 5.3 versus $1,064,906
in the case of END and equation 5.6.

The third point, however, is that the elasticities from cross-country
equations using normal GDP measures (that is, derived using either official or
equilibrium exchange rates and GDP measured in domestic prices) are not

appropriate for the normal type of longer-run projections. This is because

1/ 1f, as is likely, the energy used by poorer countries to produce their
exports is lower than for the US, then our measure of net embodied energy
imports will be understated as will the affect on the estimated income
electricity.
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Table §

[Suffix L- denotes natural logarithms]

Equa- Number
tion Dependent of coun-

Equation Fit

Coefficients of Independent Variables (t-ratios in parentheses)

No. Variable tries R-sq. Inter-
(Adj R  SEE cept LGDP LGDPSQ LPOP LTMP]
sq'd)
5.1 LENA 38 .952 .36%9  -5.6103 1.2565
(.951) (18.092) (26.757)
5.2 LENA 38 .956  .359  -5.2007 1.1730 -.4885
(.953) (13.678) (17.611) (1.725)
5.3 LENA 38 N-75! 2301 -11.38) 2.7906 -.1306 .1253 -.8264
(.967) (7.079) (5.865)  (3.422)  (2.862) (3.276)
5.4 LEND 38 .959  .318  -4,9567 1.1728
(.958) (18.548) (28.982)
5.5 LEND 38 L965  .299  -4.4998 1.0775 -.5572
(.963) (14.169) (19.404) (2.360)
5.6 LEND 38 .970  .281  -8.0800 2.0510 -.0757 .0753 -.7550
(.96t) {5.403) {4.356) (2.124) (1.842) {3.205)
SIMILAR EQUATIONS Except that Kravis-dollar GDP Measures (KGDP) Replace GDP
LKGDP
5.7 LENA 37** 06 .337 -10.44) 1.7397
(.960) (23.484) (29.383)
5.8 LENA 37 967 .316  -9.5506 1.6030 -.5941
{.965) (17.604) (20.256) (2.421)
5.9 LENA 37*= 970  .302 -10.484 1.6024 .0884 -.6625
{.968) (15.463) (21.188) (2.057) (2.798)
5,10 LEND 37 963 .308  -9.4373 1.6204
(.962) (23.527) (30.329)
5,11 LEND 37% 972 .271  -B.4767 1.4657 -.6712
(.970) (18.159) (21.614) (3.193)
5.12 LEND 37** 973  .267  -B.9983 1.4653 .0516 -.7112
(.971) (14.983) (21.873) (1.356*) (3.391)
196971971 EQUATIONS, Larger and More Representative Sample (See Strout, 1983)
LGoP LGDPSQ
5.13 LENA 59 .947  .379  -5.4749 1.2397
{.946) (21.767) (31.748)
5.14  LENA &89 .949 375 -5.2079 1.1849 -.3660
(.947) (17.122) (22.460) (1.524*
5.15 LENA 59 .960  .336  -9.5984 2.5049 -.1056 .1335 -.6172
(.957) (7.040) (5.750)  (2.996)  (3.288) (2.595)
1976/78 EQUATION (See Strout, 1983, Annex Table 3)
5.16 LENA 59 .961  .332  -10.062 2.6921 -.1204 .1081 -.5886
(.958) (7.807) (6.618) (3.699) {2.733) (2.429)

*NOT significant at 95% level of probability.

*vExcludes Yugoslavia as well as Taiwan for lack of Kravis-dollar GDP estimates.
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GDP growth projections ordinarily assume constant prices and not the gradually
changing relative prices which in fact seem to occur during economic
development and which are fully reflected in the nominal GDP measures. The
Kravis measures, in contrast, assume a set of constant prices for all
countries in all years, and estimating equations such as 5.7.12 in Table 5 are
hence conceptually to be preferred for longer-run projections (Strout, 1983).

The implication of this final point is that, for GDP as normally
projected under the implicit assumption of constant base~year prices, income
elasticities of demand as derived from the historical evidence of cross-
country data are very much greater than 1.0. When the additional energy needs
of larger populations are allowed for, as in equations 5.9 and 5.12, the
elasticity for ENA alone is about 1.60 and that for ENA plus net embodied
energy, END, is 1.46. Note that in no cases was a quadratic term, LKGDP x
LKGDP, statistically siénifican: for the Kravis-dollar estimating equations.
This suggests, again based upon the historical evidence and ignoring the
consumption~dampening effect of higher energy prices, that per capita
elasticity response of aggregate energy use to GDP could not in fact be
expected to be decrease at higher income levels.

Note, finally, that while equations 5.9 and 5.l12 are reasonably good
for projection purposes, they could be improved upon if independent
information were available on such structural factors as a country's
production of energy-intensive materials, refingd petroleum prodgcts, etc.

The incorporation of these latter variables has been reported to reduce to
statistical insignificance the effects of population and "winter temperature,"

suggesting that even the winter temperature variable probably reflects
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differences among countries in economic structure as well as climate (Strout

1983).

IV. Patterns of Direct and Indirect Trade in Energy

A similar approach and a similar set of equations can be employed,
following the tradition of Chenery and Syrquin (1975), to investigate inter-
country patterns of trade in energy and energy-consuming commodities. While
direct exports of energy will be primarily affected by resource-related
variables, direct energy imports and the imports and exports of embodied
energy may be primarily determined by a country's per capita GDP and
population.

Table 6 presents statistical data for the same 38 countries analyzed
in Table 5 (except that in the case of energy-intensive materials exports,
Ethiopia had to be omitted because it had no such exports). The additional
variables used in Table 6 are defined as follows (omitting the natural log

prefix L-):

ENDM = directly observed energy imports per capita,
UN (1976) and World Bank (1980) for population
EMBM = energy embodied in total country commodity
imports, per capita, from Annex Table C-1, col (9)
EMBX = energy embodied in total commodity exports, per
capita, from Annex C |
EIMM = energy embodied in imports of those more energy-

intensive commodities identified in Table 1, per

capita, from Annex Table C-4
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EIMX = energy embodied in exports of more energy
intensive commodities per capita (see Table 1
and Annex Table C=4)

MV = total commodity imports per capita, in 1967
US$/capita, from Annex Table C-3

ENP = total primary energy production per capita,
from UN (1976)

cvaL = value of crop production per capita, 1965, based

upon all crops reported on FAO commodity tapes
(see FAO, 1979), and expressed in metric tons of
cereal equivalents by dividing total crop value
in domestic prices by the weighted domestic price

of cereal crop production (See Strout 1979).

All energy variables are expressed in BPDOE/1000 persons. GDP,
LGDPSQ, POP, and LTMPI are the same as in Table 5.

While all of the foreign trade variables shown ;;”Table 6 are highly
correlated with GDP, the best overall statistical fits are found for embodied
imports and exports, energy-intensive commodity imports, and total commodity
imports in dollar values per capita. A negative population size effect is
significant in most cases. It reflects the fact, already well-established by
Kuznets (1959), Chenery and Syrquin (1975), and others, that smaller countries
must rely more than large countries on foreign trade for commodities where
domestic production is restricted by liﬁited domestic market size. (See, for

example, the equation found for per capita total imports in U.S. dollars, MV,

shown at the bottom of Table 6.)
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Table 6
Estimating Equations for Direct Energy Imports Per Capita (ENDM), for Per Capita Imports and
Exports of Energy Embodied in A1l Traded Commonidies (EMBM, EMBX) and of Energy-Intensive
Imported Commodities (EIMM) and Exported Commodities (EIMX), 1967, in BPDOE/1000 persons

[Suffix L- denotes natural logarithm]

Equa- Number Equation Fit Coefficients of Independent Variables (t-ratios in parentheses)
tion Dependent Of COUNe =eccccccccce  ceccccecccccrcaccmcccncmnarcocasenmarcsccccecacencnenancecasean
No. Variable tries R-sq. Inter-
(Adj R-  SEE cept LGDP LGDPSQ LPOP LENP LTMPI
sq'd)
6.1 LENDM 38 .760  .933  -6.3565 1.2668
(.753) (8.108) (10.665)
6.2 LENDM 38 J76 912 -4.1073 1.2394 -.2094
‘ (.764) (2.588) (10.555) (1.619*)
6.3 LEMBM 38 .926  .401  -1.2024 .9709 -.3694
(.922) (1.722) (18.792) (6.521)
6.4 LEMBM 38 932 .392 -.9162 .8860 -.3575 -.5056
(.926) (1.299) (12.169) (6.399) (1.619*)
6.5 LEMBX 38 .918  .504  -2.9865 1.1785 -.3608
(.913) (3.407) (18.176) (5.076)
6.6 LEMBX 37%% 912  .505  -2.8347 1.1597 -.3625
(.906) (3.177)  (17.081) (5.090)
6.7 LEIMM 38 917 428 -2.2767 .9812 -.3363
(.912) (3.059) (17.820) (5.571)
6.8 LEIMM 38 .923  .417  -3.4477 1.0990 -.2834 -.0872
(9.17) (3.459) (12.595) (4.268) (1.711)
6.9 LEIMX 37%* 855  .989  -9.1271 1.8057 i -.2961
(.847) (5.218) (13.567) (2.121)
6.10 LEIMX 37*+ 866 .967 -17.488 4.3843 -.2006 -.2575
(.854) (3.177)  (2.708)  (1.598*) (1.857)
6.11  LEIMX 37%** 860  .989  -7.5041 1.6450 -.3732 1292
(.812) (2.541)  (6.781) (2.258) (1.006*)

Memorandum: All Commodity Imports Per capita, in 1967 US$/person (MV)

6.12 LMW 38 .932  .387 1.6545 .9799 -.3566
(.928) (2.459) (19.685) (6.534)

*NOT significant at 95% level of probability.
**37.country sample excludes Ethiopia (since EIMX=zero) in additin to Taiwan.



- 23 -

The effect of winter temperature, as might be expected, is weak
although of marginal significance in the case of embodied energy imports where
it probably picks up some differences among countries in their economic
structures. The quadratic GDP term is nowhere significant. Per capita
production of primary energy, on the other hand, has a slight negative
relationship with the import of energy-intensive materials and a weak positive
relationship with exports of these same goods.

What is most striking about the results of Table 6 are the variations
in the GDP coefficients (the income elasticities). The income elasticity of
demand for total imports in both value and embodied energy terms is very close
to 1.0 although it rises to 1.17 for energy-intensive imports. For energy-
intensive exports, in contrast, the per capita GDP coefficient is quite high,
about 1.81 when population effects are allowed for (eq. 6.11). The equations
confirm the Figure 1 message that a country's exports of energy-intensive
materials (EIMX) are on the average much smaller that imports of energy-
intensive materials (EIMM) at low levels of per capita GDP. With a 10 million
population and a per capita GDP of US$200 (in 1970 prices), equatiég;-6.7 and
6.9, for example, suggest that the average ratio of EIMX/EIMM would be a quite
low 0.12. The ratio would not reach 0.50 until a GDP level of about $1117 per
capita, and the country's exports of energy-intensive materials would not
equal its imports (in energy equivalent) until the per capita GDP rose to
$2590. (With a larger population, this final "cross-over" point might be a
few hundred dollars less.)

Almost all developing countries can be expected to be net importers
of embodied energy, and the vast bulk of the net embodied energy imports will
be represented by the difference between imports and exports of the more

energy-intensive commodities.
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What more, if anything, can be said about the observed export pattern
for the more energy-intensive materials? On the possibility that the
statistical results of Table 6 may be affected by the inclusion of refined
petroleum as an energy-intensive good, Table 7 shows similar results when
petroleum products are excluded from the dependent variable. New variables

introduced in this table are:

DLDC = a dummy variable equal to 1 when per capita
GDP is less than US$1000 in 19673 0 otherwise

LGDPLDC = LGDP x DLDC = LGDP when GDP < $1000;
0 otherwise

EIMNPM = non~petroleum energy-intensive materials,
imports, in BPDOE/1000 persons

EIMNPX = non-petroleum energy-intensive materials,

exports, in BPDOE/1000 persons

Tables 6 and 7 suggest that the cross-country pattern for imports
(EIMM and EIMNPM) are quite similar except that any influence of per capita
energy production (ENP) becomes smaller and statistically non-significant when
petroleum products are excluded from energy-intensive imports. (Compare
equations 6.8 and 7.2.)

For exports of energy-intensive materials other than refined
petroleum, on the other hand, the "small country" effect becomes more
pronounced, and the inclusion of measures of natural resource endowment can
provide additional explanatory power. Equation 7.5 suggests, for example,
that a country will tend to export more non-petroleum energy-intensive

materials the more primary energy it itself produces (ENP). A relative
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Estimating Equations for Energy Embodied in Traded Energy-Intensive Commodities Other than
Refined Petroleum Products (EIMNPM and EIMNPX for Imports and Exports, Respectively,

Measured in BPDOE/1000 persons), 1967

[Suffix L- denotes natural logarithm]

Equa-

tion Depend.

Number
of coun-

Equation Fit

Coefficients of Independent Variables (t-ratios in parentheses)

LD LT L T Y bttt L T T R e X T N

No. Variable tries** R-sq. Inter-
Adj R-  SEE cept DLDC LGDP  LGDPSQ LGOPLDC  LPOP LENP  LCVAL
sq'd)
7.1  LEIMNPM 38 .921  .413  -3.3183 .9943 -.2730
(.916) (4.622) (18.721) (4.688)
7.2 LEIMNPM 38 .921  .417  -3.7088 1.0336 -.2554  -,0291
' (.914) (3.719) (11.840) (3.844) (0.570%)
7.3 LEIMNPX 37 .894 916 -10.518 2.0009 -.3304
(.888) (6.492) (16.229) (2.555)
7.4 LEIMNPX 37 .903  .903  -8.0854 1.7601 -.4454 1937
(.894) (3.764) (9.378) (3.102) (1.671*)
7.5  LEIMNPX 37 .924  .802  -9.2607 1.9056 -.4491 L1973 -.8236
(.914) (4.704) (10.865) (3.479) (1.895) (2.989)
7.6  LEIMNPX 37 .929  .789  -15,635 3.8310 -.1483 -.4120  .1829 -.8342
(.917) (3.238) (2.843) (1.441%) (3.180) (1.7772) (3.077)
7.7 LEIMNPX 37 .928  .792 5,8504 -14.792 1.9204 -.4801 .2370  -.5728
(.916) (4.966) (8.224) (6.725) (3.736) (2.352) (2.061)
7.8  LEIMNPX 36 944 696 -17,152 4.7366 -.2156 -.5609  .1950 -.7256
(.934) (4.000) (3.872) (2.311) (4.531) (2.146) (3.002)
7.9 LEIMNPX 36 .943 698 7.3385 -15.586 2.0484  -.6315  .2446 ~.4890
(.934) (6.432)  (9.710) (8.035) (5.132) (2.754) (1.985)

*NOT significant at 95% level of probability.
**37.country sample excludes Ethiopia (since EIMX and EIMNPX = 0) as well as Taiwan.
36-country sample excludes Taiwan, Ethiopia, and India.
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abundance of domestic energy sources, in other words, is associated with
increased exports of the non-petroleum energy-intensive commodities.

On the other hand, when a country's output of agricultural crops per
capita (CVAL) is high, agricultural exports may reduce the need to export
other commodities. There thus appears to be a strong and significant negative
association between EIMNPX and CVAL when other factors are held constant.
(Interestingly, a similar, significant association was not found between
EIMNPX and per capita agricultural GDP in nomial US dollars. In this latter
case, a positive association between crop prices and per capita GDP as well as
the inclusion of forestry products may obscure the expected relationship.)

The introduction of measures reflecting relative endowment of metal ores and
of forest products would undoubtedly lead to further improvements in the
equations' goodness-of-fits and would help reduce large underestimations of
EIMNPX in the cases of Chile (copper), Malaysia (tin), Canada (nonferrous
metals, pulp, and paper), and Sweden (forest products and metals).

The tendency towards decreasing income elasticities of demand at
higher levels of per capita GDP, suggested in Table 5 by negative coefficients
for the quadratic term, LGDPSQ, is also present for the production of non-
petroleum energy intensive materials (see equation 7.6.). This tendency can
also be seen when dummy intercept and slope variables (DLDC, LGDPLDC) are
introduced for all "less developed countries," defined for the present
purposes as having less than US$1000 per capita GDP in 1967 and thus including
the European countries Greece, Portugal, Spain and Yugoslavia (see Annex Table
C-3). When this is done, as in equation 7.7, the "LDC" elasticity, denoted by

the coefficient for LGDPLDC, becomes a quite high 1.92, that for the higher-
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income countries is not significantly different from zero (and thus not shown
in Table 7), and all other coefficients are statistically significant.

Inspection of the residuals from equations 7.6 and 7.7 reveals that
India has an anomalous position as an unusually large exporter of energy-
intensive materials (largely iron and steel products) for a country of such
low per capita income (US$90 in 1967, in 1970 prices). This probably reflects
India's well-documented heavy industry strategy of development. Although the
relative differences from the cross-country '"norm" are large, the absolute
numbers are small, and thus_small absolute changes in India's exports, as
could be expected from year to year, could affect the regression equations
quite sharply. This is particularly true since as already noted (Table 2) the
sample has relatively few countries of less than §$125 per capita. Removing
India from the sample, as has been done in equations 7.8 and 7.9, greatly
improves the normality of the distribution of country residuals at the low end
of the per capita GDP scale. These latter .equations may thus provide a truer
indication of India's actual deviation from a low-income, cross-country
norm. (Note that the chief differences seen when India is excluded from the
sample are a greater tendency towards a curvilinear per capita GDP response, a
larger country-size effect, a small increase in the domestic energy production
effect, and a small decrease in the negative production response associated
with greater agricultural crop production.)

Figure 3 shows the 1967 pattern of non-petroleum energy intensive
materials exports as a function of GDP per capita, based upon the log-
quadratic equation, 7.8. The small circles indicate the observed values of
per capita exports, and the arrows show the magnitude and direction of change
associated with differences from the sample mean of each country's population
size and per capita production of primary energy and of agricultural crops. A

full listing of country names and numbers may be found in Annex Table C-1.



- 28 -

LRIV NTR PV ) 2NN O N S LN (Y |

8COvVS ove'es B/Y'LS £9LS oLes GeLS
— Bl — 3 7— Q !— B r ] _ v ‘
| | i | | i
sanoIBaNg Aljuno D sduang
7
7/
£6C0C 7
IVADY B V6oV | dINTI BLE66 O ) @10 -
SuDA OIYoKoA aRUYM ((TVAD)  IVADY) o 1 Gt
962~ (INAT = dNAD G611 (JOJT ~ JOdT) e
609G - )~ XdNWH1 ) Siudwisnipy oy $ t 0c A
(XdNWIFL ) sjudunsnipy o004 @ G Ly « \\ ]
W Pid
7
7
7 < -1
v P4
7’
£z H i
%) [4 s
Pid .
v - « ﬂ 6
3 P oLy (o1pyy)
2 -
I (ouhusby) vt e
! P 7 ¢ .
e
7 €l
6le g ”~
! -
P -7
P 8l 24
e « (oisiung) ]
. P IS}
(vsn) (oyonsny) PR vz
ot ve -~
GC . -
4% \0\
Qﬁ » [*1% \\ —
-~
o _ 4
- £
- ] H (onu0)

P € %
L
68

9¢ S¢ (pubiiy)
(vopemg)  (ADMION) 9z

(xn- Bag)

L96) ‘dQD ORADD 18d $A “TWVAD PUD dN3
‘dOd JO $108)3 pajowyisy 10) buysnipy
Jaljy PuD 810}8g ‘S|DUBIDIA BAISUBU|
AB18u3 WIN3JoI84-UON JO spodx3 ppdp)) idd

100

€00

Ol

(81025 B01) suSsIe O0C. -305dE SUOUX3 Ul DeIPOQW3 Abieus



_29..

The initially anomalous positions of India (9), Tunisia (22),
Argentina (1), Chile (3), Finland (29), Belgium-Luxemburg (26), and the U.S.A.
(39) are seen clearly in Figure 3. In all cases but India, corrections for
country size and energy and crop production bring estimated energy-intensive
materials production closer to the norm described by equation 7.8. For India,
in contrast, the country's much larger-than-average population size would
suggest less of’a need to export these materials, and therefore the
population-size "correction" moves India's estimated exports sharply away from
the norm rather than closer to it.

The conclusion of this section must be, therefore, that while per
capita exports (and presumably domestic production) of non-petroleum energy-
intensive materials, vary considerably from country to country, most (93-94%)
of this variation can be statistically explained by a relatively few
factors. Chief of these is per capita GDP, although the effect of this
variable decreases (in equation 7.9 it very significantly decreases) among the
more developed nations. Large countries tend to export fewer of these energy-
intensive commodities than do smaller countries, a tendency that is true for
both total exports and total imports. The tendency reflects an increased
self-sufficiency in domestically manufactured commodities as internal markets
(in this case measured by population size) become larger.

Another factor associated with a tendency to export energy intensive
materials, as suggested by theories of comparative advantage, is a country's
own relative abundance of energy. The quantitative significance of this
factor, however, is small. A similar effect, although this has not been
explicitly tested, undoubtedly is produced by favorable resource situations

with respect to forest products and minerals. In contrast, a relative



abundance of agricultural crops is apparently associated with smaller exports

of energy-intensive materials, other factors being the same.

V. Conclusions

Returning to the first of the four questions posed at the beginning
of this paper, it seems abundantly clear that the embodied or hidden world
trade in energy is equivalent to a sizeable fraction of the directly observed
world trade in energy. The use of 1967 United States input-output
coefficients suggests that the embodied-to-direct ratio may have been
something over 40 per cent in 1967. The use of non-USA coefficients would
probably reduce this ratio but probably by no more than one-fourth or so. A
sizeable fraction, perhaps one-half, of this embodied energy trade is
represented by a minority of commodities (21X of total imports, by value, in
our 39-country sample) identified as especially energy-intensive. These are
largely the primary metals, synthetic rubber, industtiai chemicals including
fertilizer, pulp and paper, and refined petroleum products.

With respect to the second question posed, the gap between embodied
energy imports and embodied energy exports represents a small but significant
omisgsion in accounting for a country's total energy consumption, especially at
lower levels of GDP per capita. Most of the import-export gap is represented
by the previously-identified energy-intensive commodities. Inclusion of this
missing energy in cross-country equations of energy demand would have a
tendency to lower average income elasticiﬁies and to reduce the apparent

decrease in these elasticities as country incomes arise.
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Commodity trade among countries, as has already has been established
by other authors, is determined largely by a country's need for imports as per
capita GDP grows and by a country's ability to produce domestically a
diversified assortment of goods. In cross-country models these factors are
reflected in positive coefficients, usually 1.0 or greater, for per capital
GDP in nominal dollars, and negative coefficients of less than one for the
population measure of internal market size. These factors are also the
principal determinants of international trade in embodied energy, whether
measured by total commodities or by trade in the more energy-intensive
commodities. The GDP and population coefficients, furthermore, are very
similar in magnitude for all imported commodities, measured in dollars, and
for embodied energy imports measured in energy-equivalents whether
representing total traded commodities or only the more energy-intensive
commodities (both with and without refined petroleum products).

The trade in embodied energy exports is another matter. As already
noted, the so-called energy intensive commodities, mostly products of "heavy"
manufacturing, account for much of the energy total although by dollar value
they represent only one-fifth of all exports. These energy-intensive
commodity exports from developing countries have a relatively high GDP
elasticity, especially at lower levels of per capita GDP. For richer
countries in contrast, the GDP coefficient is much lower and possibly
approaches zero. A country's exports of non-petroleum energy-intensive goods,
furthermore, appear far more sensitive to domestic market size in the country
of origin, as measured by country population, than do imports.

Finally, conventional notions of comparative advantage in

international trade are confirmed by positive associations between non-



petroleum energy-intensive exports and a country's own primary energy
production and also, by inference, with a country's relative abundance of
forest products (pulp and paper) and metal mining (primary metals). On the
other hand, céuntries with unusually high domestic production of agricultural
crops and hence, presumable, a possible comparative advantage in agriculture,
exported in 1967, other things being equal, decidely smaller quantities per

capita of these same energy-intensive commodities.
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ANNEX A

Estimating 1967 Embodied Energy Coefficients for the Standard

International Trade Classification (SITC)

(Note: The calculations shown in this Annex occasionally differ in minor
details from the preliminary draft of the main text, especially Table 1, dated
February 11, 1984.)

The embodied ("direct-plus-indirect") energy coefficients used for
this studf come from the inverse of a 368-order United States input=-output
table for 1967 (Herendeen and Bullard, 1974). A list of the input-output
sectors and definitions in terms of the U.S. Standard Industrial
Classification (SIC) can be found in U.S. Department of Commerce (1974). This
annex deals with the problems (a) of classifying the 368 I~0 sectors in terms
‘of the commodity classification system in which most international trade data
are reported, namely the Standard International Trade Classification or SITC,
(b) of choosing a modified arrangement of the SITC for analyzing the embodied
energy contained in international trade, and (c) of estimating weighted
embodied energy coefficients for the chosen modified SITC system.

International trade flows are almost always reported in value (US
dollar) terms at the 2-digit classification level, and more important flows
for a particular country may also be reported, sometimes in quantity terms, at
the 3-digit SITC level (UN, 1971). For analyzing international :flows of
embodied energy, it would be advantageous to chose a trade classification

system that was as simple as possible. That is, the modified system should
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consist of the fewest sectors possible for which subsectors are relatively
homogeneous with respect to their embodied energy content. 1l=-digit sectors,
of which there are 10 in the SITC, would be most preferable. When l-digit
sectors contain non-homogeneous 2-digit sectors, combinations of the latter
would have to be employed. Occasionally, when non-homogeneity of embodied
energy was a problem at the 2-digit level, 3-digit or even 4-digit sectors
might have to be used, but only when the trade represented was 'substantial"
and was generally reported at the 3- or 4-digit level in the published United

Nations Commodity Trade Statistics.

Once a reduced form of the SITC has been determined, average embodied
energy coefficients in BTU/US dollar or (occasionally) in BTU/unit of quantity
could be estimated for each new sector. Since the objective was to estimate
embodied energy flows assuming United States technology and industrial
structure in 1967, it seemed logical to use 1967 U.S. exports as weights. To
the extent that commodities within a sector are relatively similar with
respect to their embodied energy content, the choice of weights will of course

be irrelevant.

Bridging the GCap Between the I-0 and the SITC

The first job was to make a rough cross-classification or "bridge"
between the 368-sector I-0 classification and the SITC. Despite the fact that
the U.S. exports from the U.S. foreign trade sources had been classified by I-
0 sectors in the 1967 input-output table, it turned out that no bridge yet
existed between the I-0 sectors and the Standard Indusrial Trade
Classification. It was necessary, therefore, to work slowly and carefully

from the SIC definitions of each I-0 sector to the SITC definition, with help
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along the way from the U.S. Standard Industrial Classification Manual (U.S.
Tech. Comm. on Industrial Classification, 1967) and the very detailed (over
2600 items) bridge between the U.S. Schedule B commodities (identical to the
SITC coding at the l-, 2-, and 3-digit levels) and the SIC categories shown in
Sections 1 and 3 of U.S. Bureau of the Census (1967).

It was found that 172 of the 368 I-0 sectors were included relatively
unambiguously in individual 2-digit SITC sectors and that another 60 sectors
represented non-exported construction or service. (In addition, six I-0
sectors without U.S. exports in 1967 could not readily be assigned to any SITC
category and were thus omitted from the final classification bridge. These
were 14.30, manufactured ice; 20.08, wood preserving; 36.12, ready-mix
concrete; 42.04, coating and engraving; 49.04, industrial patterns; and 64.10,
mortician's goods.) The final group of }30 I-0 sectors produced commodities
belonging to two or more 2-digit SITC sectors. Some way had to be found,
therefore, for "splitting'" the I-0 sector exports among several SITC sectors,
unless, of course, all of the SITC 2-digit sectors fell within a single l=-
digit sector and the latter was a part of the modified SITC system ultimately
chosen.

After preparing the first rough classification bridge it became
apparent that only three or four of the ten l-digit SITC sectors were
reasonably homogenous with respect to the embodied energy coefficients (in
BTU/US$) of their included I-0 sectors. It was decided, therefore, to proceed
with splitting all relevant I-0 sectors without worrying about whether or not
all of the split portions happened to end up in one of the four l=-digit SITC

sectors in question.



Distributing I-0 Exports Among 2 or more SITC 2-Digit Sectors

Table A-1 lists the 130 I-0 sectors whose commodity exports did not
fall neatly into a single 2-digit SITC category. Shown next to each I-0
sectors are the 2-digit SITC sectors which conceivably might contain exports
from the I-0 sector. The "preliminary distribution factors of exports to SITC
numbers” equal the "export weights used for SITC distribution factors" divided
by the sum of these same export weights (shown in the final column of Table a-
1). The "export weights," in turn, are equal to the total reported exports
for the SITC group in question minus the amount contributed by I-0 sectors
which do not require splitting. The order followed on each line for the
preliminary distribution factors and for the export weights is the same as
that shown in the column labeled "2-digit SITC Sectors."

Since the purpose of distributing the I-0 exports among these several
SITC sectors was to provide weights for obtaining an average embodied energy
coefficient and since, hopefully, the precise weight would make little
difference to the average coefficient, the following distribution (or

"splitting') rules were adopted:

1. Distribute the I-0 exports in question in proportion
to that part of the recorded 2-digit SITC exports

not already accounted for by exports from I-0

sectors which did not require splicting. (This is

the step shown in Table A-1.)

2. Add up the resulting I-0 contributions, both split

and non-split, to each 2-digit SITC sector and
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compare with the reported U.S. exports under that

SITC designation in 1967.

Make a proportional adjustment to the split I-0
contributions to each 2-digit SITC sector in

question so that the total of the non-split and
adjusted split contributions would exactly equal

reported exports in that SITC category.

If this proportional adjustment process resulted in
distributing I-0 exports to a single SITC sector in
an amount greater than total reported I-0 exports
for 1967, then a second round of adjustments would
be needed. In this second round, one or more of the
larger I-0 sectors in each 2-digit SITC category
would have their exports to that and every other
relevant SITC sector adjusted proportionally so that
the exports found in Step 3 exactly matched the
total reported exports for that I-0 sector. (Note
that this step, to ensure consistency between total
I-0 exports and the distributions made to the
various SITC sectors, should have been carried out
for all I-0 sectors. This was not done because of
the budgetary constraints on this pilot study and
because exact weights were not believed to be too

important.)
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S. Following the second round of adjustments, a new
comparison would be made between I-0 components
assigned to an SITC sector and the total reported
U.S. exports under that SITC designation. The
individual I-0 components within an SITC sector
would then be proportionally adjusted to match the

correct SITC total as was done in Step 3.

6. Steps 3 and 4 could then be repeated until a single
component of a split I-0 sector no longer exceeded

the total exports reported for that I-0 sector.

Several comments should be made about the procedure

followed.

First, the distribution procedure is somewhat analagous to that
commonly used for assigning "undistributed" output within input=-output tables
to individual cells. The distribution is made in proportion to the total
inputs to a sector which have so far not been accounted for and in such a way,
requiring successive iterations, that the total inputs to each sector
eventually match the control total for the sector. One of the standard
computer programs for making this kind of distribution o} unknowns was not
employed in the present instance for reasons of economy and because, as
already noted, the resulting weights were believed to be of secondary

importance.
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Second, the chief difference between the short-cut method used for
this project and a completely gonsis:enc ad justment of all affected I-0
sectors is that only a very weak consistency criterion has been imposed,
namely that any individual I-0 distribution to a SITC category should not
‘exceed total reported exports from that I-0 sector. To achieve this degree
of consistency, only a few of the more important I-0 sectors (13 of 130) were
subjected to more than round of adjustments. And in practice only three
rounds of adjustments were carried out, despite the fact that this left a few
sectors which came close to but which in fact did not quite meet the weak
consistency test just described.

Third, the effect of the several rounds of adjustments on average
embodied energy coefficients at the 2-digit SITC level is summarized in Table
A-3. For only three SITC categories (nos. 00, 11, and 67) is there a
difference of more than ten percent between the average coefficient after
rounds 1 and 3, and in no case does the difference exceed fifteen percent.
(Of course this says nothing about the differences which might have been
observed i1f a fully-consistent distribution process had been carried out to
full convergence.)

(Parenthetically, it should be noted that in practice another
ad justment step was needed before the distribution adjustments could be
carried out. This is because I-0 sector exports are reported in producers'
values, that is before adding United States domestic trade and transportation
margins paid for by the purchasers, while SITC exports are reported in f.o.b.
prices which include all U.S. margins and are thus generally equivalent to
purchasers' prices. Table A-2 summarizes by 2-digit I-0 sector, the 1967

differences between sector exports in purchasers' and produéers' values. The
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2-digit mark-up factors, that is the ratios of exports in purchsers' values to
those in producers' values, are applied to all 4-digit, 368-sector I-0
groupings within each 2-digit I-0 sector to obtain the purchasers' values
needed for comparability with reported SITC foreign trade statistics.)

No great claim is made for the arithmetic respectability of the
method used, when necessary, to split I-0 sectors. The method, however, could
be carried out easily and at relatively low cost on a personal computer and
produced weights which give perhaps marginally better average energy
coefficients than would have been the case if no weights had been used.

For those who might like to explore further the use of alternative
weights, the 19-page Table A-4 presents the results for round three of the
adjustment process described abave. The "preliminary adjustment factor” for
most I-0 sectors is identical to that shown in Table A-1 for the I-0 sector
and the SITC sector in question. For the thirteen sectors to which a second
or third round of adjustments were made (I-0 nos. 1.03, 2.02, 14.01, 14.21,
14,25, 18.04, 28.04, 32.03, 35.01, 37.01, 38.04, 59.03, and 60.04), the

preliminary adjustment factor is that from the end of Round 2. The "final

' in contrast, is the factor needed to ensure that the

ad justment factor,'
column of "final adjusted I-0 exports” in fact add up to the reported total
exports for that SITC sector (shown in the next-to~last column). The final

ad justment factor is obtained by proportionally changing all of the
preliminary adjustment factors for an SITC (except for the preliminary factors
with a value of "1", signifying that the I-0 sector does nof have to be split

and is thus correct as shown) so that the final adjusted I-0 export total

matches the reported SITC export total. A comparison of the preliminary and
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final adjustment factors reveals the degree of adjustment needed for each SITC
sector.

Other columns in Table A-4 should be relatively simple to
interpret. The "I-0 Energy Coefficients" are those from Herendeen and Bullard
(1974) and are denominated in BTU per US dollar, in producers' values. "I-0

'in the column just following the energy

exports in producers' values,'
coefficients, are total 1967 U.S. exports for that I-0 sector as given in the
original input-output table (U.S. Department of Commerce, 1974). When
multiplied by the "mark-up factor" (from Table A-2), the same export total in
purchasers' values is found (under the assumption that the 2-digit I-0 mark-up
factor is equally applicable to all 4-digit I-0 components) and is shown in
the table under "Adjusted I-0 Exports: Purchaser Value." The latter number
when multiplied by the final adjustment factor described earlier gives the
final, adjusted I-0 export value already discussed and shown in the fourth
column from the right. Dividing this value by the mark-up factor (to
reconvert to producers' values) and multiplying by the I-0 energy coefficient
yields an estimate of "total energy exported” in millions of BTU. Taking the
sum of total energy exports for the SITC and dividing by total SITC exports in
value terms (next to last column) gives the weighted average of embodied

energy for that SITC (in BTU/ US$, purchasers' values; shown in the final

column of the table).

A Modified Arrangement of the SITC for Embodied Energy Analysis

The weighted embodied energy coefficients by 2-digit SITC category,
as shown in Tables A-3 and A-4, suggested that coefficient variation within

four of the l-digit SITC levels [Nos. 0 (Food and Live Animals), 1 (Beverages



and Tobacco), 7 (Machinery and Transportation Equipment), and 9 (Commodities
not Classified According to Kind)] was sufficiently small that little would be
gained by collecting export data for the 2-digit components.

For three additional l-digit sectors, nos. 4 (Animal) and (Vegetable
Oils and Fats), 5 (Chemicals) and 8 (Miscellaneous Manufactured Articles),
only a single 2-digit sector stood out as being significantly different from
the mean. This suggested that the remaining 2-digit sectors be treated as a
group, meaning in practice that export data need to be collected only for the
outlier sectors (No. 43, Animal and Vegetable Oils and Fats, Processed, and
Waxes of Animal or Vegetable Origin; No. 54, Medicinal and Pharmaceutical
Products; and No. 81, Sanitary, Plumbing, Heating and Lighting Fixtures and
Fittings) and for the l-digit sector as a whole.

For SITC sector 6 (Manufactured Goods Classified Chiefly by
Material), differences among the 2-digit components were such that it was felt
best to include each separately in the final classification scheme.
Furthermore, since the export composition of SITC 68, Non-ferrous Metals, may
vary considerably from country-to-country and since the eﬁ;;;f coefficient for
the different non-ferrous metals differs widely, additional disaggregation
will be advisable when a country's trade is dominated by any of the sector's
components. When this occurs, the dominant export is usually reported in
physical quantities, making feasible the use of energy coefficients expressed
in the same units.

‘Tin and copper coefficients in physical units were used in the
current study for exports from Chile, Malaysia, and Nigeria. (See Annex Table
c-1, footnote c¢). The suggested coefficients, adapted from Strout (1976,

Annex Table 1) and in the case of tin from a later unpublished study (1978),



are copper, 122 million Btu/MT; lead, 30 million Btu/MT; zinc, 83 million
Btu/MT; aluminum, 203 Btu/MT; and tin, 38.8 million Btu/MT.

SITC sector 2 (Inedible Crude Materials Except Fuels) required
special treatment of several sectors. Natural rubber, for example, has no
U.S. embodied energy coefficient since natural rubber is not produced in the
United States. In the absence of better information or a special study, the
U.S. coefficeint for "forest and fishery products" (Input-Output Sector 3.00)
was used for SITC 2311 (natural rubber and similar natural gums). The
coefficient, 65553 Btu per 1967 US dollar, is towards the lower end of the
range for all coefficients and is far lower than thg“coefficient of 293202
estimated for SITC 2312 (synthetic rubber and rubber substitutes; equivalent
to I-0 number 28.2 and shown under SITC 23 in Table A-4). For the category
"Other Rubber" (SITC 23x, as shown in Table 1 of the main text), a weighted
average of synthetic rubber (I-0 28.02) and reclaimed rubber and miscellaneous
rubber products (I-0 32.03) was used.

One measure of non-weighted coefficient variability before and after
the inclusion of selected 2-digit sectors is given in the following table.
Note that in the case of Sector 0 (Food and Live Animals), the initial
decision not to split out SITC 07 (Coffee, Tea, Cocoa, Spices and
Manufacturers Thereof) was made on the basis of that sectors low weight in the
1967 export totals. In restrospect, especially where these items are an
important part of a country's actual exports, the lower sector 07 coefficient
shown in Table A-3 (31585) Btu/$) should be used in place of the sector 0 mean

(56319 Btu/$).
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SITC 2-Digit Sector Means, Standard Deviations, and
Coefficients of Variation, By l-Digit Grouping, With and
Without Those 2-Digit Sectors Identified as "Outliers"

Remaining 2-Digit Sectors

1-Digit Omitted Unweighted Standard Coefficient
SITC No. 2-Digit Number Mean Coef. Deviation of Variation
0 Food, etc. - 10 55192 9730 .176
0 Food, etc. 07 9 57815 6033 .104
1 Beverages - 2 45476 2734 .060
2 Crude Mtls - 9 121299 71252 .587
2 Crude Mtls 23, 25
27, 28 5 62320 8212 .132
" 4 0ils, Fats - 3 83976 16161 .169
4 Oils, Fats 43 2 73963 206 .003
5 Chemicals - 9 177620 49747 .286
5 Chemicals 54 8 193450 23087 .119
7 Machinery - 3 54430 896 .016
8 Manuf'd Arts - 7 55930 16221 .290
8 Manuf'd Arts 81 6 50333 9366 .186
8 Manuf'd Arts 81, 84 5 47719 8016 <177

Source: Table A-3.

Ferrous and non-ferrous metal scrap, also a part of SITC2, posed
additional problems. Coefficients for neither are found in the 1967 U.S.
study, yet international trade in scrap metal is substantial and represents a
significant amount of embodied energy. Review of a number of special energy
studies suggested that energy savings from using ferrous scrap might range
from 12 to 21 million Btu per short ton of scrap. (Arthur D. little, 1978;
Cordian Associates, 1975; and Battelle Colombus, 1975.) The A.D. Little

estimate of 17 million Btu's, given additional respectability by having been



incorporated into the Oak Ridge Industrial Energy Use Data Book (Mack and

others, 1980), was therefore employed for this study and translated into
510000 Btu per 1967 US dollar or 15.43 million Btu/metric ton.

Aluminum and copper scrap dominated U.S. nonferrous scrap exports in
1967 along with the relatively low-valued "ash and residues bearing nonferrous
metal.”" The energy saving attributable to aluminum scrap would appear to be
about 188 million Btu/ST according to data from Elliott-Jones (1974, p. 254)
on the difference in energy used to produce aluminum from bauxite (100,000
Btu/lb) or entirely from scrap (6,000 Btu/lb). Similar data found in
Gyftopoulos et al. (1974, p. 73) would suggest a scrap-associg;gd savings of
about 181 million Btu/ST. From the latter source (p. 80), savings
attributable to the use of copper scrap would seem to be about 38 million
Btu/ST. Using the copper estimate as representative of all other nonferrous
scrap (principally "ash and residues") yields a weighted average for all
nonferrous scrap of about 78 million Btu/ST or 70.78 million Btu/MT. In 1967
value terms the average nonferrous scrap coefficient would be about 146000
Btu/USS.

Since international movements of scrap are in almost all cases
reported in physical units, it was possible to use Btu/metric ton energy
coefficients, as shown in Table 1.

For SITC 3 (Mineral Fuels and Lubricants), the study was concerned
only with energy embodied in non-fuels such as lubricants, asphalt, etc., and

with energy used to produce the processed fuels (but not the energy of the

fuels themselves). The energy coefficients for these several commodity

groups, as shown in Tables 1 or A-4, were estimated as follows:
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Orig Est’d Est”d Embodied

SITC 1-0 Coef.  Btu/MT 1967 Energy
No. Name No. Btu/Btu (mil.)  USS/MT Coef, Units

(1) (2) (3) (&) (5) (6) (7
32 Coal, Coke, etc., 700 .0068 27.778 - 188.9 “000/Btu/MT
331 Petr., Crude, etc. 800 .0568 40.833 - 2319 " "
332 Petr. Products—2/ 3101 .2082 42,222 17.27 509011 Btu/$

Weighting the Embodied Enmergy Coefficients

for

As already indicated, United States 1967 exports were used throughout

weighting the detailed embodied energy coefficients. The procedure within

each 2-digit and l-digit SITC sector is shown in Table A-4, and Table A-5

shows the data used for the residual, combined 2-digit categories (designated

by the suffix -x) found in Table 1 of the main text,

Based on gasolines, kerosene and jet fuel, and fuel oils. Another set of
calculations (not shown) produced the rough average coefficients for SITC
332.5 (Lube oils and greases), 332.6 (Pertoleum jelly, wax and
petrolatum), and 332.9 (Naptha, mineral spirits, miscellaneous oils,
pitch, petroleum asphalt, paving mixtures, and asphalt and tar coating,
cement and pitches) that are given in Table A-4. Since there was
considerable uncertainty about these latter coefficients, especially that
for the miscellaneous category SITC 332.9, and since their weighted mean
as shown in Table A-4 came to 521115 Btu/$, thus closely approaching that
for the energy used to produce the refined petroleum fuels, the
coefficient shown in this table (509011 Btu/$) was used for all embodied
energy calculations involving SITC 332.

Source: Col. (3). Herendeen and Bullard (1974), Table 4b.

(4). Based on a coal value of 7000 kilocalories per MT
and a crude oil equivalent to-coal factor
of 1.47, from UN (1976).

.(5). UN (1971), United States export data.

(6)., Equals col (3) x col (4) x 1000, 1if col (53) is
blank; equals col (3) x col (2) x 100000/col (3)
otherwise.
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Table &-{ p.1of3

Calculation of Prelimnary Distribution Factors for Exports by 368-Order 1-0 Sectors Allocated
to Two or More 2-Digit SITC Classifications, 1967, in Purchasers’ Values

1-0 Preliminarv Distribution Factors  Export Weights Used for SITC Distribution Factors Sus of
Sector  Z-Digit SITC of Exports to SITC Nos {in same {= 1987 FT410 exports, mil.$ fob, asnus 1-0 exports Export
Nusber  Sectors order as shown in previous colusn) in purchasers’ values assigned exclusively to SITL)  Weight

1,02 00 02 29 218 .527 254 0 0 0 4 111,04 53,58 210.82

1.03 00 06 21 26 9 031,025 113 .39@ .437 0 46 36.8  167.2 5BS5.63 435.73 1471.36

2,01 222 2% 05523 L3 ] 0 0 162.2 827.1 585.63 1579.93

2.02 04 05 0B 21 2226 ,521 .09 .052 .032 .l41 114 2674.64  492,4 270,46  187.2  827.1 5B5.63

2 106 0 0 0 0 0 S3.58 5124.%9

2,04 05 07 .98 019 0 0 0 0 492.4 9.72 502.12

2,05 050821222629 .205 .112 .049 .345 .244 022 492,84 270.46  147.2 B27.1 5BS.63  53.58 2394.37

2,06 0508222 9 202,193 .34 241,022 0 492.4 A70.46 B27.1 3BS.63  53.58 AN, 17

3.00 032320 JS 654 18 0 0 0 43,45 1843 53.58B 281.53

4.00 00 92 292 .707 0 0 0 0 4% 111.04 157.04

.02 bi- -1 .011 988 0 0 0 0 12,24 1098 1110.24

9.00 27 ot .39 .09 0 0 0 0 132.22 205.98 338.2

13.05 899 328 L4674 0 0 ¢ 0 307.4 83.73 943.13

13.06 97°¢ 028 .97 ¢ 0 0 0 18.5 635.73 694.23

14,04 01 0209 21 29 41 175 153 .I53 .231 074 212 127,09 111.04 11,3  167.2 53.5B  1S3.5 72L.71

14,04 02 04 06 09 037 .911 ,012 037 0 0 111,04 2874.64 3.8 1113 2933.78

14,06 0214 .907 .092 0 0 0 0 11,04 11,26 122.3

14,07 039 L084 935 0 0 0 0 &3.45 8573 679.38

14,08 059 A36 383 0 0 ] 0 4924 435.73 1128.13

14,09 05 ¢ A36 563 0 0 0 0 4924 43573 1128.13

14,10 05 9 436,583 9 0 0 0 4924 83573 1128.13

1441 059 A36 563 ¢ 0 0 0 492.4 63573 128,13

14,13 04 05 B4 155 0 0 0 0 26744 4924 3167.04

14,14 04 08 59 .82 .082 .09 0 G 0 2074.64  270.46 31613 3261.23

14,16 04 08 908,091 9 v 0 0 2674.64 270,46 2648,

14,17 04 08 42 59 046 342 2t A 0 0 36.8  270.46  les.4 318,13 788,7%

14,19 06 08 119 B8 0 0 1 0 36.8  270.48 307,24

14,26 05 06 07 913 .08 018 0 0 g 4924 36.8 9.72 $38.92

14,21 04 0B 1! 504,091 ,003 0 0 0 267464 270,46 11,28 2056, 3¢

14,23 06 09 29 182 .35 2% 0 0 0 36,8 111,37 53,58 201,48

14,24 0B 26 42 264 572,162 0 0 0 270.46 5BS.63  1s6.4 1022.49

14,28 0821224231 J06 086 327 (085 454 0 270,46  167.2 827,01  lée.d4 1096 2529. 1%

1.2 08212484 L8 L5 .57 L4 012 0 270.46  167.2 B27.1  léb. 4 18,2 1449,38

14,27 0B 09 41 43 488 L2010 277 .032 0 0 270.46 1113 153.5 18.2 553,48
129 094243 376,562 .061 0 0 0 1113 léa.d 18.2 295.9

14,32 01 04 06 07 0% 29 042 .B87 .012 .003 .036 .017 127,09 2674.64 3.8 9,72 111,37 53,58 3013.13

16,02 82 45 308 .89 ¢ (] 0 0 78.66 176,41 258.07

18,03 &5 B4 567 432 0 0 0 0 176,41 134,52 310.93

18.04 B4 B9 9 L1240 ,285 .5B9 0 0 0 13452 307.4 83573 1077.65

19,01 45 B4 567 432 0 0 0 0 176,41 134,52 310,93

19.02 4582 84 89 L2768 L0244 L2122 L 4B4 0 0 176,41 15,72 134.832  307.4 634.05

19,63 45 B4 B9 285 217 497 0 0 0 176,41 13452 307.4 18.33

2,00 24 43 879 .12 0 0 ¢ 0 338.% 4.5 385.4

20.602 24 65 879 .12 4 O ] 0 338.9 46.3 385.4

20,03 24 &3 B2 BM 115 .03 0 0 0 338.9 4.5 15,72 401,12

20.09 63 &4 49 89 .079 .10 .B1E 0 0 0 4.5 58.98 475.89 581.37




Table A-1, Continued

p.20f 3

Calculation of Prelistnary Distribution Factors for Exports by 348-Order 1-0 Sectors Allocated

to Two or More 2-Digit SITC Classifications, 1967, in Purchasers’ Values

i-0 Prelisinary Distribution Factors  Export Weights Used for SITC Distribution Factors Sus of
Sector  2-Digit SITC of Exports to SITC Nos (in same {= 1967 FTA10 exports, sil.$ 4ob, minus I-0 exports Export
Nusber  Sectors order as shown in previous coluen) in purchasers’ values assigned exclusively to SITC)  Weight

20,03 24 63 82 BAS 116,039 0 0 0 338.9 4.5 15.72 401,12

20,09 &3 o4 69 B9 .052 .06 335 .34 0 0 4.5 58.98 475.89  307.4 Bee.77

23,02 8289 L049 951 ¢ 0 0 0 1572 307.4 323.12

24,00 B M7 532 0 0 0 0 2861 316,13 972,23

27,01 S153S5 5859 .6 03 .08 .047 .183 (] 1098 108.7 9.7 80.32 36,13 1702.8%

27,06 24 2743835557 .252 ,098 .013 .0Bf .074 013 3389 132.22 18.2  108.7 99.7 18.5

59 8¢ 235 .28 0 0 0 0 31613 307.4 1339.75

28,02 3% 6% 303 0 0 ¢ 0 1843 80.32 264,62

28.03 26 &5 .768 231 0 0 0 0 385.83 176.M 762.04

28.04 26 65 Je8 23 0 0 0 0 585.83 17s.4¢ 762,04

29.01 5459 476 .523 0 ¢ 0 0 288 316,13 404,13

29.02 515559 T8 .08% 208 0 0 0 1098 99.7  316.13 1513.83

30.00 5359 255 LTM 0 0 ¢ ¢ 1087 318,13 424,83

3.0 ]2 IMSI 928 .38 .098 0 .435 .01 .125 B27.1 248.8 .09 1098 28,9 314.13 2519.02

31,02 336k 547 452 0 ¢ 0 0 248.8 205.98 454,78

31,03 33 b4 85 b .36 .085 255 .298 0 0 24,8 3B.9¢ 176.4 205.98 $90,17

32.03 23 58 b1 62 72 84 09 .039 ,013 .038 .6 L0664  184.3  80.32 2.5  78.66 1220.7 134,52

8¢ 151 9 0 0 0 0 307.4 2032.4

32.04 5B 7189 012,938,048 0 0 0 B0.32 §950.9 307.4 338,62

34,03 b1 B4 A75 0 .825 0 (1 0 0 8.5 134.%2 163.02

35.01 65 66 72 B J06 124,735,033 0 0 176,41 205,98 1220.7 55.78 1658,87

36,07 &9 24 785 ¢ 0 0 0 205.98 435.73 841,71

38.13 27 86 .39 609 0 0 0 0 132,22 205.98 338.2

36.14 27 bb .39 L6098 0 0 0 0 132,22 205.98 338.2

36,16 27 51 5 66 67 69,082 434 039 081 .203 .188 132.22 1098 99.7 205,98 514.91 475.89 2528.7

36,16 83 66 71 014,083 922 0 0 0 46,5 205.98 3015.%7 3268.05
%A KN 294,705 0 ¢ 0 0 132.22 36.13 448,35

36,22 59 b8 605 .39 0 0 0 0 316,13 205.98 s22.11

37,00 323352594769 109 139 016 U7 .289 .257 194.9  248.8 28.9  316.13 514,91 475.89 1779.5¢

37,02 &NT 083 .61 .33 0 0 0 514,91 §950.9 3239.%5% §705.36

37.03 8746973 21 1120785 0 0 0 514,91 475.89 3239.58 4230.38

37.04 &7 49 319 .48 0 0 0 0 514,91 475.89 990.8

38.01 28 48 085 954 ¢ 0 0 0 12,24 255.74 267,98

38.03 2B &8 L045 954 0 0 0 0 12,24 285.74 267,98

38.00 S 6B 811 .188 0 0 0 0 1096  285.74 1353.74

38.09 4B &9 A9 45 0 0 0 0 255,74 475.89 731,83

38,00 B9 72 A3 23 628 0 0 0 255,74 475.89 1220.7 1952.33

40.02 718! 981 .018 0 0 0 0 3015.57 S5 3071.31

40.03 7181 .981 .018 0 0 0 0 3015.57 58,78 3071.35

00 NT 482 517 0 0 0 0 3015.57 3239.55 $255.12

41,02 111213 LA03 163 4T3 0 0 0 3015.57 1220.7 3239.%55 7475.82

£2.02 "N JJ11 288 0 0 0 0 3015.57 1220.7 4236.27

42,08 6771 145,854 0 0 0 0 514,91 3015.57 3530.48

42,11 &7 7172 89 L1010 .596 241,06 0 0 S514.91 3015.57 1220.7  307.4 5058.58

£.0 N1n J11 288 0 0 0 0 3015.57 1220.7 423¢.27




Table A-1, Concluded p.lod 3

Calculation of Prelisinary Distribution Facters for Exports by 368-Order I1-0 Sectors Allocated
to Two or More 2-Digit SITC Class:fications, 1967, in Purchasers’ Values

i-0 Prelisinary Distribution Factors  Export Weights Used for SITC Distribution Factors Sus of
Sector  2-Digit SITC of Exports to SITC Nos (in same (= 1967 FTA10 exports, mil.$ fob. minus I-0 exports Export
Nuaber  Sectors order as shown in previous colusnl in purchasers’ values assigned exclusivelv to SITC)  weight

“400 NN A03 L 183 .433 ¢ 0 0 3015.57 1220.7 3239.5% 7473.82

5.0 T 713 482 .51 0 0 0 0 3015.57 3239.5% 8253.12

435,03 N1 73 A82 517 0 0 0 0 3015.57 3239.5% 6255.12

.04 TLTT 482 517 0 [ 0 ¢ 3015.57 3238.5% 5255.12

47,03 7186 89 L722 .20 073 0 0 0 3015.57 BSI  307.4 4175.97

47.04 71 7266 B9 558 .220 158 .0%e ¢ 0 3015.57 1220.7 853 307.4 539,67

48.06 7172 711,288 0 0 @ 0 3015.57 1220.7 4236.27

9,05 97172 1839 259 9 0 0 475,89 3015.57 1220.7 471216

/.06 7172 Ji 288 ¢ 0 ¢ 4 3015.57 1220.7 4236.27

56,00 897 A36 B8 0 g 0 0 47, 59 3015.57 3491.40

51,0 7186 89 722,204 9073 ] 0 0 M18.57 BS3  307.4 475,97

52,03 T+ 72 JJ11 288 0 0 ¢ 0 301557 1220.7 4236.27

52,0 nn J1r 288 o Q 0 0 I015.57 12207 4236.77

§3.01 72 B¢ 89 912 358 129 & 1 0 1220.7 883 3074 2381.1

$3.03 72 Be B9 £12 .38 L1129 0 ¢ 1220,7 B33 307.4 2381.1

23.06 6972 28 71§ 0 0 0 0 475.89 1220.7 1696.39

53.07 66 72 144 BSS 0 0 0 0 205.98 1220.7 1426.48

54.01 48972 .28 749 1 0 0 475.8% 1220.7 1696.59

.02 N2 L1 L2868 g 0 0 0 3015.57 1220.7 4236.27

S4.03 T 72 J1 288 0 9 0 ¢ 3015.57  1220.7 4236,27

54,04 2549 72 094,254 551 0 4 0 176,41 475.89 1220.7 1873

4,07 TITM2 JJ1 288 0 9 ¢ 0 3015.57 1220.7 1236.27

55,02 72 Bl B B9 L5022 .35 128 0 0 1220,7 §5.78 853  307.4 2435.88

$5.03 78y 72 232 .215 .55 1 0 G 514,91 475,89 1220.7 211.8

56.00 7289 J798 L2081 0 ¢ 0 0 1220.7  307.4 .J.B.

54,04 72 Be B9 512,388 .129 ¢ 0 0 1220.7 853 307.4 2381.1

57.03 65 728689 N28 8 9 IS 4 0 SE.98  1220.7 3 3074 244,08

59.03 7172739 270015 .399 078 0 ¢ 3015.57 1220.7 3239.8% @373 B111.55

80,08 73899 J74 673 158 0 9 0 3230.5%  307.4 635.73 4182.68

62,01 7282 8 89 L508 L0086 L3588 .129 ¢ ¢ 1200.7 15.72 853  307.4 20%6.82

62.02 7 Bb 8% 508 .aol 13 0 0 0 1200.7 833  307.4 2381,

62.03 T2 8Bs 89 .508 .30 .13 6 0 ¢ 1200.7 833 374 2381.1

02.04  Bb B9 JIZ 264 0 0 ¢ 0 833 307.4 1160.4

62.05 54 4671 738489 .034 .024 .357 .33 .10 .098 288 205.98 3015.57 3239.55 853 8349 437

62.06 59 82 84 B9 L2100 .01 5T L2085 0 0 31613 1572 853 30%.4 1492,28

62,07 8 89 T35 284 0 (1] 0 0 853  307.4 1160.4

63.01 72 86 89 512 .3%8 .129 " ¢ 0 12207 853  307.4 2381.1

$3.02 Bk 89 L7385 L264 ¢ (1 0 0 853 307.4 1160.4

63.03  B6 89 J35 264 0 0 0 ] 855  307.4 1160.4

84,01 66 B9 B9 .208 .481 3! 0 0 0 205.96 475.89  307.4 989.27

64,04 B4 B9 304 L6935 ¢ 0 9 0 13452 307.4 444,92

84,05 53 59 o4 B9 437 .399 074 .38B 0 0 198.7 316,13 98,95  307.4 791.2!

84,07 49 71 89 L58 W763 LAT7 ¢ 0 0 826.,2 3015,57  307.4 3949.17

64,12 5971 72 84 89 479 514 (208 .145 ,0%82 0 Abe.4 301557 1220.7 853 307.4 5883.47




Table #-2

Input-Output (I-0) Table Estisates of 1967 U.S. Exports, Producers’ Values. Margins
and Purchasers’ !Approxisate F.o.b.) Values, in Millions of 1967 US Dollars

2-Digat 1-0 Produc- Margins Purchas- Mark- 2-Digit 1-0 Produc- HMargins Purchas- Mark-
prs’  mewmcemecee- prg’ Up =~ emevmeeecccccceee- erg’  —cecaccceeen org’ Up
No.  Nase Values Transp.Trade Values Factor No. Nase Values Transp.Trade Values Factor
fa [[8
| Livestock, etc. - I R W) 60.6 1.101 47 Netalwork’g mach. 485.8 4.7 4.3 514.8 1.059
2 Other agric. prod.  J163.4 398.6 311.8 3B93.5 1,223 48 Spec. indus. mach. 790.6 7.3 41.6  B839.5 1.04!
3 Forestry, fishery 7.4 o8 T 81,6 1.299 49 Gen. indus. mach. 627 15,8 59.8 7026 1.12
4 hgracultural serv, 14.4 0 0 14.4 1 S0 Machine shep prod. 83.2 A0 43 $8.4 1,082
5 Iron sining 1224 18,2 0 138.6 1.132 51 Office mach.. etc. 709.7 3.3 834 7764 1,093
6 Nonferrous aining 38.2 .8 0 36 1,022 52 Service ind. mach, 3593 7.8 455 4128 1.148
7 Coal sining 306.3 182.6 7.1 496 1.619 §3 Electrical equip. 557.3 5.7 26.6  589.¢ 1.0W7
8 Crude petr.. qas 82.1 8.1 0 90.2 1,096 54 H'sehold appliance 9.1 3.3 19.9 1723 1188
9 Nonaetal. ainerals 83.5 25.2 .2 108.9 1,304 55 Elec. ltg, wiring 168.8 3.9 17.2  1B9.9 112§
16 Ches.kfert. aining 14B.5 3.6 .5 1B5.6 1.245 56 Radio, TV. comsun, 580.2 1.5 22.9  &04.6 1.042
11 New construction 15.1 ¢ ¢ 15.1 1 57 Electronic comp. n .6 15.8  38B.4 1.0M4
12 Maint., repairs 0 0 9 ON/A S8 Misc. eiec. equip, 161.5 1.7 27,7 180.9 1,182
13 Ordnance, etc. 308.7 8.4 4.5 321.6 1.041 59 Motor vehicles,pts 1976.2 45,6 403.5 2M5.3 1,237
14 Food products,etc. 1906 68,4 172.5 2146.9 112 40 Rircrafts & parts 1808.6 2.8 44,1 1835.5 1,025
15 Tobdacco afrs 80f.1 1.8 17.8  820.7 1.932 &% Other transp equip 206.5 3.6 8 218.1 1,05
16 Fabrics, varn 250 2.9 12,2 285.1 1.06 42 Prot., sti. equip. 568.2 2.8 47.5 438,55 1133
17 Misc, textiles B5.2 2.¢ 7 95,8 1,107 63 Dptical, photo eg. 321.8 1.1 ALY 384 1193
18 Apparel 169.4 .8 126 183 1.08 &4 Misc, manufactur’g 32 A5 0.3 3768 1,134
19 Misc, fabr’d text. 74 & 6.3 B! 1,094 &5 Transp., warehouse 3896.9 ¢ ¢ 3890.9 i
20 Lusber & wood 387.1 3 4.7 44,8 1,157 b8 Cossunications 139.6 0 0 13%.4 1
21 Wood containers 3.2 [ .1 3.3 1,931 67 Radie, TV broadesty 0 0 0 0 1
22 H'sehold furniture 228 4 1 25.6 1.084 6B Utilities "3 0 0 74.3 {
23 Dther furn.,fixt. 19 AN | 22.1 1,183 49 Trade 2614.8 ] 0 2614.8 i
24 Paper & paperbd 648.8 42,5 36,3 727.6 §.121 70 Fimance. insurance 90,4 0 ¢ 90.4 !
25 Paper, containers 3.8 413 25.3 1.072 71 Real estate,rental .1 ¢ ¢ 5774 1
26 Printing & publ. 2518 B4 3.9 291,73 1.156 77 Hotel,misc.service 2.4 0 4 2.4 1
27 Chemicals & prod, 1710.3 90.2 85.1 1B83.6 1,102 73 Business services 457.7 0 0 4577 1
28 Plastics & syn. 669.9 24.5 20.9  715.3 1.067 74 Research & devel. 9 0 0 ¢ 1
29 Drugs, cleaning 4351 8.§ 32 474 1,089 75 Auto repair 9 0 0 ¢ t
30 Paints, etc. 47.5 1.t b4 35.5 1.168 76 Asuseaents 3315 0 0 3315 1
31 Fetroleus refining 764.7 42,7 140.8B 948.2 1.239 77 Medical,educ.,etc. 0 0 0 0 !
32 Rubber .misc.pias. 3.7 16,3 3.6 364.6 1.129 78 Federal povernsent 106.4 0 0 1064 1
33 Leather 43 A0 12 44.6 1.037 79 State, local govt 0 0 0 0 !
34 Footwear 15.8 IS T W} 21,6 1.09 80 bross imports -40791.4 0 0 -40791.4 1
335 Glass & products 145.3 5.6 12,2  163.1 1.122 81 Business travel,etc. 0 ¢ 0 9 1
36 Stone, clay prad. 177 WK, 18,2  209.9 1.1B3 B2 Dffice supplies ¢ ¢ 0 0 1
37 Prisary iron,steel 518.5 23,6 0.6  542.7 1,085 B3 Scrap, used goods 580.1 43,5 1481 7727 1.33:
38 Frimary nonferrous 725.8 12 14 751.8 1.035 84 Bovernsent industry 0 0 0 0 !
39 Metal containers 15.7 o 5 16.6 1.057 BS Receipts ¢ras abroad  9188.3 0 ¢ 9188.3 !
40 Heating,plusbing 284.4 7 2.6 312 1,097 86 Household industry 0 0 0 0 1
41 Screw sach. prod. 4.4 A7 7.0 286.2 1.043
42 Other fabr. setal 4.5 8 3§35 49 1,141 TOTAL, ex I-0 No. BO 45922.8 1317.9 2504.8 49745.5 1.083
43 Engines, turbines 393.5 41 1.5 4121 1,089
44 Fara sachinery 419 10,2 52,6  4Bl1.B 1.149
45 Constr..min’g sach. 1289.5 17.7 157.9 1445.1 1.138
46 Mtls handling mach. 131.9 2.8 6.7  141.4 1,072

Source: Bureau of Econosic Analysis, U.S. Departsent of Cosserce,

484 sectors aggregated to 2-gigit level at Departsent of Econosics, Brandeis University

/3 "Mark-up factor® equals purchasers’ value divided by producers’ value.

cosputer tapes of 1967 US 10 Table,



Table -3

Neighted Average Eabodied Energv Coefficients by 2-Digit SITC

Category, Atter Each of Three Rounds of Adjusteent, 1947

Standard Industrial Trade Class:fication (SITC) 1967 DirecteIndirect Energy Coefficients,
Exports  Btu/$ (Purchaser's Valuesi, After Ajustsent
No. Description (mil & Round 1 Round 2 Roung 3
00 Live animals 4 49595 52622 55101
01 Meat & seat preparations 151.3 60599 60752 60759
02 Dairy products & eggs 118.9 1S 58370 58520
03 Fish & tish preparations 87.3 518%0 51890 51890
04 Cereal & cereal preparations 2681.4 57154 58970 56502
05 Fruits and vegetables 4924 47420 46349 5127
U6 Sugar, sugar preparations, honey 3a.8 60888 00764 80625
07 Coftee, tea. cocoa, spices & afrs thereot 29,2 31585 31583 31588
08 Feeding stuff for animals, ex uneilled cereals 3.8 62949 83403 53847
09 Miecellaneous food preparations 1.3 66127 66858 67131
11 Beverages 13.4 50265 42742 42742
12 Tobacco 635.3 48211 48211 48211
21 Hides, skins and fur skins, undressed 167.3 63505 65130 #5737
22 Dil-seeds, oil nuts & oil kernale 827.2 58489 58412 58544
23 Crude rubber. incl. svnthetic and reclained 184.4 213434 214399 214399
24 Hood, lumber and cork 338.9 89944 49984 69964
25 Pulp and waste paper 256.1 178868 178868 178868
26 Textile fibers (not further afr’d) & their waste 591.5 68944 68509 69218
27 Crude ¢ertilizer & crude stis (excl. energy, prec. stones)  317.4 140599 140599 140399
26 Metall:éerous ores and seta! scrap 519.6 3143 245229 244229
2% Crude anisaic and vegetable saterials, n.e.s. 7.8 51926 5103 48039

L 3

part 33 Fetroleua and petroleus products [non-energy onlyl 3714 921115 S21148 SIS
4! Anisal oile and fats 153.5 76005 74850 74189
42 Fixed vegetable oils and fats 166.4 77207 73757 13757
45 #nisal & vegetable oils & fats, processed, & waxes 18.2 10400} 104001 10400}
51 Chesizal eiesents and coapounds 1098 216444 217288 217288
52 Mineral tar & crude ches. fros coal, petr. & natural gqas 28.9 201274 210833 210835
S3 Dveing, tanning & coloring materials 108.7 215601 213601 215601
54 Medicinal and pharsaceutical products 288 51098 51098 S1098
S5 Essential oils & perfuse stis toilet, polish’g, cleans’g 140,7 182669 182689 182649
S6 Fertilizers, sanufactured 230.5 191215 191219 191219
57 Explosives & pyrotechnic products 18.5 158040 158040 158040
58 Plastic stls, regenerated cellulose, artificial resins 473.3 212040 212509 212500
59 Chesical saterials and products, n.e.s. 415.9 163683 159323 159323
&1 Leather, leathers strs, n.e.s., L dressed fur skins 72,4 #0110 44501 64501
42 Rubber sanufacturers, n.e.s. 156 83516 83391 83391
63 Wood and cork manufactures. excl. furniture 89.4 49449 49449 43489
64 Paper, paperboard and sanufactures thereof 466.4 174605 174605 174605
45 Textile yarn, fabrics, sake-up articles & related prod. 530.9 97118 9797 97979
66 Non-setallic mineral manufactures, n.e.s. 340.4 110938 110944 110941
67 Iron and steel 561.2 175142 198556 198596
68 Non-ferrous aetale 47 167381 172652 172852
69 Manutactures of setals, n.e.s. 826.2 126694 1318489 13188%

n.e.s., = not eisewhere specified

Continued next page



Table A-3, Continued

Weighted Average Esbodied Energy Coeéficients bv 2-Digit SITC
Category, miter Each of Three Rounds of Adjustsent, 1967

Standard Industrial Trade Classification (SITC) 1967 Btu/$ {Purchaser’s Values), After Ajustaent
. Exports Round ) Round 2 found 3
No. Description (ail §) Round 1| Round 2 Round 3
71 Machinery, other than electric §950.9 54903 35070 55209
72 Electrical sachinery, apparatus, and appliances 2096.9 33980 $3178 SUTS
73 Transportation equipaent 4525.2 55448 35109 54905
81 Sanitary, pluabing, heating ¥ lighting fixtures & #ittings 8.9 84017 89508 89508
82 Furniture 52 54900 54900 54900
83 Travel goods, handbags. & siailar articles 8 43514 43514 3514
84 Clothing 181 82322 63408 63408
85 Footwear 9.3 39477 40558 40558
Bé Professional, scientific and controlling instruaents;
' photographic & optica! goods, watches & clocks 852.% 40015 40013 40015
B9 Miscelianeous manufactured articles, n,e.s. 834.9 59341 59543 59608
9 Commodities & tramsactions not classified according
to kind 943.1 b1bbd 81738 81783




Table &-

4

p. 1 of 18

Calculation of Weighted Average Energy Coefticients, US Exports, 1947, by 2-digit SITC Category

{Al] export values are in sillion 1967 US dollars)

SITC No. 4-digit 1-0 Sector 1-0 U.S. Exports, 1967, in aillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coef. I-0 in Mark- Ad;j’d I-0 Exports Exported Exports, Energy
Kusber ---o=-=---ce--- producer  up  ~ewmeeemmweeme- by SITC  Coef.
Prelia. Final (Btu/$) values Factor Purchaser Final (mil.Btu) (fob) (Btu/$)
—Nalus-
FOOD, AKINALS 0 4064.1
Live Anisals 0 1,02 .218 4752984 72344 14,1 1100 15,32 7,38 484828.3
1.03 .3 .6540804 65143 40.9 1,100 45,03 29.45 1743233,
4,00 .292 .6366383 33443 i4.4 1 14,40 9.17 306591.7
89.4 74.96 46,00 2534653, & 85104
Neat and Meat 0 14,01 .359 4064993 47722 270.9 1,126 305.03  124.00 7457591,
Preparations 14.13 ! 1 73180 2.5 1028 24,21 24,21 1573370
14,32 042 0473370  SB89Y $7.8 1,126 45,08 3.10 161895.8
350.2 394,33 151,30 9192857.  151.3 60759
2 Darry Producte 0 1.0] 1 1 62064 0 1.101 .00 .00 0
and Eggs 1,02 .527 .b150716  T7Z3M 14,1 1101 15,82-- 9,55 427404,0
4,00 .707 ,B251529  33M43 14,4 1 14,80 11,88 39737s.5
14,01 .229 .2672702 67722 270.% 1,126 305.03  B1.53 4903309.
14,02 1 1 78292 1.6 1.126 1.80 1.80 125267.2
14,03 ! 72509 3.6 1126 4,05 4,05 261032.4
14.04  ,037 0431834 78195  107.5 1,126 121.05 5.23 3537113.5
14,05 i 1 81179 0 1.126 .00 .00 0
14.06 .907 1,038577  4B48O 2.4 1,128 .70 2.86 173979.2
414.5 464,56 116,90 4842082, 116.9 58529
Fish and Fish 03 3.00 ,155 .5673597 43583 4.4 1,299 41,57 34,95 1743528,
Preparations 14,07 064 ,2343472 59502 B 1126 316 B.71 460156.2
14,12 1 1 60406 21 L1266 23,65 23,85 126882b
101.4 122,38 67.30 3492211, 87.3 51890
Cereals and 04 2,02 .777 .B941708 48632 1758.3 1,223 2150.40 1922,83 1.0790e8
Cereal Preparations 14.04 911 1048378 74195  107.5 1,126 121,05 126,90 8587223,
14,13 B84 9712743 73180 2.5 1126 4,28 23,51 1528174,
14,14 .82 9436551 69108 143.9  1.126 162,03 152,90 9384312,
14.16 908 1.044925 64762  296.6  1.126 336,22 351.33 20206498
14,18 i I 43 5.7 1.126 8.42 6.42 268458.1
14,21 .902 1.038021 44183 26,3 1,126 29.61  30.74 1206193,
14,31 i 1 5BMS 3 1128 34 34 175333
14,32 .BB7 1.020739  38BYY 57.8 1,126 45,08 66.43 3474904,
2419.9 2895.36 26B1.40 1.5258eB  26B1.4 54902
Fruit and 05 2,02 .04 0377087  HBE32 1758, 1,223 2150.40 81,09 4550523,
Vegetables 2.00 .98 .B398758 43376  127.6  1.223 156,05  131.07 4a4BS2s.
2,05 .205 .1756B83 42738 §7.7 1223 119.49 20,99 733584.9
2,06 .202 1731972 50912 Ted.é 1,223 935,11 161,88 67389%.
14,08 436 3738590 72191 7.5 112 8.45 3.16 203992.6
14.09 436 3734590 74520 91.7 1126 103,25  3B.58 2553393,
14,10 436 3736590 45493 ST 1126 59.68 22.30 1300979,
14,11 436 3736590 71648 1.9  1.126  13.40 $5.01 318590.3
14,13 155 ,132837% 73180 21, L1280 24,21 3.22 209002.5
14,20 913 7824557 Seéd! 28.5  1.126 32,09 25.11 125B634.
2962.3 3602.13 492,40 22518216  492.4  ATTZ7
SUBTOTALS 00-05 3555.3 S5454

Continued, next page



Tanie #-4. Cortinueg

p.2 of iC’

Caicuiation of weishtec Average tnergy Coeséicients, S Exports. 1987, By Z-digit SITC Category
«Ali export vaiuee are 1n a1ilion 1987 US dollars!
SI7C Ne. 4-m1o1t ]-0 Sector I-¢ U.E. Experts, 1%87. 1n milions  Total  FY 410 Zet'd
Energy gneray Scnea, B SITC
f=gi1t -gigat ady. Factor {aet, 1-01n Mari- Ad;’d I-0 Exporte txported Exports, Energy
Nugper ----===-=c=cee- proguser  up  =-e-se=sesseses bv SITC  Coes.
Prel:s, Final (Btu:$; vajues Facter Purchaser Final (eij.Btu}! {fob: (Btu’ss:
Yalue
FOOL, ANIMRLS v 4084, 1
{LONTINUED:
Subtptsle: =08 J585.0 S5454
Sugar. Sugar v 1O 087 .17902B8  85isd 49,5 1.1l 45,0309 B.988833 478739.9
Preparations and 14,04 012 0289704 TEIYR NOT.5 0 1.12o 121,045 3,143585 212722.4
Honev 1,17 04T 01T 125742 32,2 L1268 36,2872 3.687986 411842.8
14,19 11§ 2575 17127 7.3 128 8.2198 2.118924 220203.4
14,20 e .1 Sedd) 28.5 1,126 32.091 4,722688 236725.8
14,27 L1823 45124 0.1 f.1Z6 33,8926 13.34976 582406.9
14,32 012 .0239704  SEEVT 57.8 1,126 45,9828 1.£90225 B6409.59
304,37 41,5193 36.80000 2231054, 38.8  a0sls
Cofiee, Tei. 67 Z.04 0 L 019 L0AQ4081  4337e 17,0 1,220 156.0048 7,710367 273462.7
Cocoa. Spices ant 14,20 08 0deBiTe  Spdd! 28,5 1126 32,001 1,502104 75293.31
Nanufactures Thereot 14,28 i HES TS 17,3 5.12% 16,4798 19,4798 S4e974,1
14,32 007 L007BOLT 38867 S7.8  1.12b £5.0B28 ,50772BE 28557.4¢
3.2 272.7084 29,2 922287.6 29.2 31588
Feeding Stués 08 2,00 LO1T L0OBSSO9  &BEI2  175E.3 1,223 2150.401 18.0B77% 1031881,
ior animals 2008 LD 673880 42738 37.7 1,227 115.4871 8.802457 307e05.2
iNot Inciuding 2000 LIRT7 1280475 50912 Ted.e 1,223 93501058 118.7093 4941728,
Unmilied Cereals: 14,34 082 ,0539382  ofI0E  143.F 1,126 182.0314 B,739385 S28siS.!
1418 ! ! BISE] S4.3 1126 o1.1418 81 1ALE 4451677,
14,16 091 0598561 6476z 298,58 1,128 33e.2236 20.12502 1157493,
14,17 T4 LZZ49E3e 120742 5.2 112e 35,2572 B.15e187 91031Z,% -
14,18 8B ,S7BE28O 117127 7.3 1,126 B.2198 4.757850 4949il.c
14,20 032 0210487 44183 26,7 1,126 29.8138 .e23T19E 2443B.36
14,24 264 1736484 118952 10,7 LL128 13,1742 2,287879 237609.8
14,25 073 0480184 TAlaE 10,8 1,125 349,827 16.787ed 1105776,
14,28 186 1223432 al541 2.6 1,126 28,3216 2,97%5B2 163829.%
14,27 (48R 3209804  10TE4T 186,35  1.126 187.2538 £0,10892 5756877,
3693.3 4412,854 331.6000 21112078 3316 83ee”
Miscellaneous 09 14,01 021 0097344 47722 270.% 1,126 305.0334 2.949312 178385.9
focd Preparations 4,04 L0537 LOITISLL Te138 1978 1.126 121.045 2,076049 140485.:
14.05 .5 NI Y1) 0 1128 0 1 G
14,07 L93% 4334118 59502 33 1,126 37.158 1b.10472 851032.7
14,08 563 ,Ze09742 72791 7.5 1,126 6,445 2,203927 142474.3
14,09 563 .2509742 74530 91,7  1.126 103.2542 26.94668 1783363,
14,10 583 2609742 65693 85 1,126 59.478 15.57442 90B641.3
1.1 567 .2609742  T1e49 (1.8 1,126 13.3994 3,498897 222512.s
14,23 .53 (2854187 4914 30,1 1,128 33,8926 B.656365 377640.0
14.27 201 0931719 107647 16,3 1,126 1B7.233B 17.44680 1871035,
14,29 ,376 1742918 87020 75.1 1,126 B4.5626 14.73B57 113903z,
14,32 .03& .0losB7S  SBEST 7.8  1.126 05,0828 1.08607C S6808.4!
94,8 1016.805 111.3000 7471628, 111.3 87121
SUBTOTAL 0 (00=-09; 450,72 52319

Continued on next page



Tahie »-4, continued

tAl] expors values are 1n million 1%e7 US ecilars:

3170 Ne. d-digat -0 Sector I-@ U.S, Exports. 1957, 1n milione  Total FT 410  Est's
gnercy Energy Scheg, EOSITC
t-dig:t I-digat fd:, Factor Coef. I-0 1n Mark- Ady'd 1-0 Exporte Exported Exports, Enerqy
Nusber ---=c-eeec-voe- producer  up seseessmscsaces by SITC  Coet.
Preiza. Final (Btu/$) values Factor Purchaser Final (aii.Btu) ifob}  (Btu/$}
Yalue
BEVERABES aND
T584CC8 i
severages 1 14008 (082 4702280 03AY 2.4 1,128 .70 .27 aBUSs, 8!
14,28 0ee L3ITISTE 4AIE] 283 L1 29,8 9,90 3919¢0,§
14,22 ! P 599z 1.9 1128 2.14 2,14 112854.8
3.0 .46 13,40 872742.3 13.4 4Z74:
Tobacee 123,43 i SR 551 1.5 L2 188l 18,51 BS2322.5
€. ! ! 26475 1ll.e 1,032 128,52 126,52 491035
15,92 ! ! SS085 47,5 1,037 483,81 493,81 26359808
old.t 036,85  536.85 3070298  835.3  4E21L
SURTCTAL 1 o48.7 4213

FEEELEEEEREEE LSNPS SRR RERERLERERP LRI 2EE 0000ttt b oSt R RN t2 LRt E AR REt R Rt REREEELERRLIILEEELERERELRRTLEEIENSE

CRUDE MATERIALS. INEDIBLE.

EXCEPT FUELE 2

Higes. kine and 2DOL03 L04% L04373B! S163 0.9 L0l 4503 L7
Fur Skine, 2,00 105 1063452 100639 402.3 1.223 497,01 53.80
Undresses 2002 LG0T LDITTOIS  8BE3?  1TSE.D 1.223 2150.40 3607
2,05 L0eS L0TiBSS4 42736 9T L203 LIG.48 B.5¢
1,91 120 1291314 87722 27,5 1126 W53 39.39
A5 el LeedSeST  TAIeR  310.5 l.1Zs 34582 2357
T d2e L 15 L11975%0  alSAl Zl.e G128 24,32 .9t
2092,2° TABS. 01 167,30
Dii-Geegs. il ITOL0: J527 L498838  10069%  402.3 1.223  MSLL0F 23019
Nuts and 2,62 L0B3 LOTASTOS 66632 17583 1,223 Zi1Se.AC  1s0.38
531 Kernais 2,05 345 .30%%ele 4273 977 1.223 USRI
.00 .34 3054854 50515 Ted.e 1,223 935.41  2BS.8S
14,25 .37 .287500¢  TAI6B  315.5  1.126 349,82 100.52
2 .57 .51Z1004  o1SAD 20.e L1286 34,32 1.4
3355 470,95 827,20
Trude Rubber 23 03.00  .a54 .6B28139  65SE3 4.4 1299 &LST 4L.43
iInciuding Svnthetic 2.0z 696 7264515 293202 1721 1,067 183.63 133.40
and Reclaieed) 32,03 .07B .OBI4127 95323 97.6  1.128 110.19  B.97
3171 355,39 18445
Wocd. Luaper 2% 20,61 LB79 LTET20IT SATIG 188 1157 247.52 17125
and Cork 20,02 .B79 7872947  £5807  117.4 1,157 I35.83 104,94
20,63 .BA4 7559434 55806 sS4 1137 6% 4T
27.04  ,252 .2257482 1B34ed 2251  1.107 248.96 55,99
535.9 b07.66  338.90

SUETOTAL 21-24

118546,2

wwrea

4429704,

7 2136382,

300032.4
2365038,
1485854,
159193.%
10937807

S ITECE
19033508

& 5998639,

1284245,
13799312
2620898,
680741.0
45429534

2124028,
36656788
757424.8
39535235

8097873,
8083927,
227805.3
9321240,
2371064

3280.2

ame -
-’t.

184.4

358.9

1517.8

game
(RN

SESde

LIV (T
2143%%

89764

80623

SITC 2 Continued Mext Fage



Tarle A-4, continued

p. 4 of 1y

Calcuiation of Weighted Average Energy Coeiscients, US Exports, 1967, bv 2-digat SITC Category

(A1l export values are in million 1967 US dollars)

SITC Ne. d-digat 1-0 Sector  I-0 U.S. Exports, 1967, in sillions  Total  FT 410 Est'd
Energy Energy Sched. B SITC
i-digit 2-digat Ady. Factor Coet. 1-0 in Mark- Adj’d 1-0 Exports Exported Exports, Energy
Nusber =-=-escemceecm- producer  up = mm-eem==meccee-o by SITC  Coef.
Prelia. Final (Btu/¢) values Factor Purchaser Finai {(eil.Bty) (fob)  (Btu/$}
CRUDE MATERIALS, INEDIBLE., Value
EXCEPT FUELS 2
(CONTINUED)
Subtotals 1-24 1517.8 80337
Pulp and Waste Paper 25 24.01 919 9544876 200513  239.3 1,121 248.2553  256.1 4SBOBOBE  25b.! 178868
Textile Fibers 26 1,03 136 .1218071 65183 40,9 1,100 45.0309 5,485082 324435.2
{Not Manufactured 2,01 .37 ,3313865 100699  402.3 1,223 492.0129 163.0466 13424884
Into Yarn, Thread 2,02 057 .0S10S15  6BA32 1758.3 1,223 2150.401 109.7812 4140672,
or Fabrics) and 2,05 244 2185362  A2736 97.7 1,223 119.4871 26.11226 912498.4
Their Waste 2,06 241 2158483 50512 7ed.6 1,223 935.1058 201.8419 8402434,
14,24 272 2436042 114952 1.7 1126 13.1742 3.209422 333346.6
17.05 ! 1 8983 4,4 1,107 4,8708B 4.B70B 294725.2
17.08 1 t 59127 90 L1070 9983 L9963 S§3214.3
28,03 .788 .6B78518 208117 20,3 1,067 21.6601 14.89894 2905019.
26.04 .587 .5257409 141407  109.2 1,087 116.5164 61.25743 8129786,
3210.3 3899.255 591.5000 40942216  591.5 49218
Crude Fertilizer 5,00 .39 .7115184 104494 B3.5  1.304 108.884 77.47297 6208174,
and Crude Minerals 10,00 i 1 198507  148.5  1.249 185.4745 185.4765.29478290
(Exciuding Coal, 27,04 ,098 .1787918 183464  225.1  1.102 248.0602 44.35113 7383499,
Petrcleus, and 38.13 .39 .7115184 507297 2.4 1,185 2,844 2,023558 B662682.8
Precisus Stones: Je.04 39 7115184 159018 1,9 1185 2,251 1.601984 214974.1
J6.16  .052 0948691 71146 4.1 1,185 52.2585 4.957718 297435.%5
36,19 .294 ,S3637H4 14173k 2.7 L1BS  3.1995 1.716133 205264.0
508.2 602.9742  317.6 44654340  317.6 140599
Netalliterous S.00 1 1127708 1224 1,132 138,5568 138.5548 15631459
Ores and Netal 6.01 i 1 130856 24,3 1,022 24,8346 24.B348 3174793
Scrap 8,02  ,011 .0111293 128209 10.9 1,022 11,1398 1239784 155%52.9¢9
38.01  L045 ,045829% 139706  171.8 1,035 177,813 8.095458 1092748,
38,03 .04% 045529t 274427 4.6 1,035  A.761 (2167638 57474.25
Subtotai. excluding scrap 334 357.1052 171.8278 19972047  171.B 114233
a/ SITC 282 1 1 510000  188.4  1,2B9 242,B476 242.8476 95084000
b/ SITC 284 ! 1 146000 BL.4 1,289 104,9246 104,924 11884400
603.8 704,8774 519.6000 1.279408  S19.4 244229
Crude Anisal and 1,02 254 1941174 72344 14,1 1.101 15.5241 3.013498 198009.6
Vegetable 2,02 .009 .0068782 48432 1758.3  1.223 2150,401 14.79084 830028.4
Materiale, N.E.S. 2,05 .022 ,0168133 42738 97.7 1,223 119.4871 2.008975 70204.07
2,06 .022 0168133 50912 7646 1,223 935.1058 15.72223 654497.4
2.07 1 1 55643 19.8 1,223 24,2154 24,2154 1105491,
3.00 .19 .1452080 45583 7.4 1,299 61.5726 8.940708 451185.7
14,01 .006 .004385% 67722  270.9 1,126 305.0334 1.398716 84124.18
1423 ,265 .2025241 491N 30,1 1,126 33.8926 6.864068 299458.7
14,32 ,017 ,0129921 58897 57.8  1.126 65.08208 .8435630 44228.35
30e0.7 3710.315 77.80000 3737428, 77.8  4803°
SUBTOTALS 2 (21-29) 3280.4 117380
a/ Iron and Steel Scrap b/Non-Ferrous Metal Scrap Continued next page



p. 50f 9
Table A-4, continued

Calculation of Weighted Average Energy Coetficients, US Exports, 1967, by 2-digit SITC Category
{Al] export values are 1n @illion 1947 US dollars)

SITC Ne. 4-digat 1-0 Sector  I-D U.S. Exports, 1967, in millions  Total  FT 410 Eet'd
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coet. I-0 in Mark- Ad)'d I-0 Exports Exported Exports, Energy
Number ---eevemceecnee producer  up erreeesceeaaas by SITC  Coef.
Prelis. Final (Btus$) values Factor Purchaser Final (mil.Btu) (fob)  (Btu/$)
Value

NINERAL FUELS,LUBRICANTS
AND RELATED MATERIALS - MON-ENERSY
ONLY {part of SITC 3i

Coal, Coke & Briguets 32 {Assused to be al] energy uses and therefore inciuded in estisates of direct energy consuspt

Petroleus and p33¢ (332.5) 1 1 507390  189.5 1.1 208,45 208,45 96150405
Petroleus Products {332.8} 1 1 265890 35.4 1.1 38.94  38.94 9412506
{Non-Energy Only) (332.%1 1 1 780280  112.8 1.1 124,08 124,08 88015584
377 371,47 371,47 1.9358e8  371.4 521415
Sas, Natural 34 {fssumed to be all snergy uses and therefore included in estismates of direct energy consuspt
and Nanufactured
Electrical Energy 35 (Assused to be all energy uses and therefore included in estisates of direct energy consumpt
SUBTOTAL 3 i= 33 part) A 2123

tEnergy coefficients of components in physical units are estisated as:

332.% Lubricating oils & greases $,962,000 Btu/barrel, or 41,750,000 Btu/setric ton
332.6 Petroleus jelly, petrolatus and wax 5,575,000 Btu/barrel. or 43,530,000/eetric ton
332.91/95 Naptha, aineral spirits, miscellaneous

pils including road oil, petroleua

coke, pitch, & petroleus asphalt 4,028,000 Btu/barrel, 33,320,000 Btu/setric ton,
332.9¢ Bitusinous paving mixtures, asphalt

and tar coiating cement ang pitches {Btu’s in physical units not availabie)

FHEREEEE LR LR AR R EREREERES HE RN EE R E AL F R4 HE EEH L HE R R R HE R E HE R MR E R HR A AR R R R R0 F RS MR F R R HE LR HHR E R 0 NS

ANIMAL AND VEBETABLE OILS

AND FATS L 338.1
Anisal Oils 41 14,01 .262 .3051642 67722  270.9  1.126 305.0334 93.08528 S598509.
and Fats 14,27 .277 3226355 107847 1663 1.126 187.2538 60.41472 3786453,
492.2872 153.5000 11384962  153.5 74149
Fixed Vegetable 42 1417 211 2937685 125742 32.2 1126 36.2572 10.65122 1189437,
Oils and Fats 14.24 162 2255474 114932 11.7 1,126 _13.1742 2,971406 308425.1

14,25 17 (2366855 74168 310.3  1.12h 349.423 82.75070 430549,
14.26  .114 1587185 61341 216 1,126 24,3216 3.850288 210982.2
14,29 562 7824545 87020 75.1 1,126 B4.562% b6.16638 5113498,

451.1 507.9386  ibb.4 12273212  teb.4 7377
Anisal and Veg- 43 14.26  .012 0148905 61341 2.6 1,126 24,3216 3621605 19793.71
etable Oils and Fats, 14,27  .032 .0397080 107847  les.3  1.124 187,253 7.435468 712160.4
Processed, and Wares 14,29 061 0736933 87020 75.1 1,126 94,5626 6.400823 494571.1
of Animal or Vegetable 27,04 .013 0161314 1B34A4 225,01 1,102 248.0602 4,001549 564188.9
Origan 488.1 5441982 18.2 1892814, 18.2  10400!
SUBTOTAL 4 (41-43) 338.1 73572

—Tontinued next page
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Table A-4, Continued

Calculation of Weighted Average Energy Coefficients, US Exports., 1967, by 2-digit SITC Category
(A1l export values are 1n sillion 1967 US dollars)

SITC No. d-digit [-C Sector I-0 U.S. Exports, 1967, in aillions  Total  FT 410 Est’d
Enerqgy Energy Sched. B SITC
1-dig1t 2-digit Adj. Factor Coet, 1-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nugber =----ec-eceeee- producer up  --==seememee—a- by SITC  Coet.
Prelis. Final (Btu/$) values Factor Purchaser Final (sil.Btu) (fob} (Btu/$)
Valye
CHEMICALS 5 2802,5

Chesical Eleaents St .02 .988 .4757074 128209 10,9 1,022 11,1398 7.527245 944284.2
and Coapounds 14,25 375 .2564879 7416 3105 1.126 349.623 B9.66707 5906241,

p27.01  .6A4 (HA0440B 281962  1216.6  1.102 1340.693 590.4950 1.5109¢8
29,02 ,725 .4958379 99305 85.2 1,089 92.7828 45.00323 4203627,
£31,01 435 .2975027 217288.1  750.9  1.239 930.3651 276.7862 48541039
36,16 434 ,296B1BB 71146 4.1 1,185 S52.2383 13.51131 931280.5
38.04  .723 (4944701 387646 140,7  1.035 145.6245 72.00696 26969284

2958.9 2922.487 1098.000 2.3838¢8 1098 217288
Mineral Tar and S2 #31.01  ,011 .0155704 2:17288.1  750.9  1.239 930,351 14,4815 2540491,
Crude Chesicals fros 37,01 .022 .0311408 267425  426.6  1.085 462,841 14,41385 3552649,
Coal, Petroleua and 1171.8 1393.228 28.9 6093140, 28.9 210835
Natural Bas
- Dyeing, Tanning 53 p27.01  .063 ,0553090 281962 1216.6  1.102 1340.493 74.15244 18972934
and Coloring 27.04 081 0711116 13464  225.1  1.102 248,0602 17.6399% 2936749.
Materials 30.00 .25% .223869% 122757 47.5 1.168  55.48 12.42030 1305374,
64.05 .137 .1202782 55786 32,9 1.134 37.3084 4.487299 220748.2
1522.1 1681,542  108.7 23435804  10B.7  21540!
Nedicina! and 54 29,0t .476 .B8314207 §5705  315.5  1.089 343.5795 285.459! 14612159
Pharsaceutical 62.05 ,034 ,0593872 49955 35. 1,123 39.4173 2.340883 104130.7
Products 350.6 382.9948 288 14716290 286 51098
Essential Qils S5 p27.01  .05B .0574727 281982 1216.6  1.102 1340.693 77.05323 19713140
and Perfuse 27.04 674 0733272 183464 225.1 1,102 248.0402 18.18956 3028249,
Materiais: Toilet, 29.02  .065 .0644090 99505 85.2  1.089 92,7828 5.976051 544048.6
Polishing and 29.03 | 1 6659 34,4 1,089 37.4616 37.48%6 2290902,
Cleansing Preparations 30,16 .039 .0386434 71146 44,1 1.1B3 52,2585 2.0195%2 121251.5
1605.4 1771.256  140.7 25701501  140,7 182689
Fertilizers, 54 p27.01 | 1 281962 67.4 1,102 74,2748 74,2748 19004239
Nanufactured 27.02 1 1173931 130.3 1,102 143.811 143.811 22697996
197.9 218.0858 218.0858 41702234  230.6 191219
Explosives and §7 13.06 028 1437409 89722 13 1,041 13,533 1.945245 1467657.4
Pyrotechnic Products 27.04 013 0667348 183464  225.1  1.102 248.0602 16.55475 275608!.
238.1 261.9932 18.5 2923739, 18.5 158040
Plastic Materials, 58 p27.01 ,047 .0306739 281962 1216.6  1.102 1340.693 41.12428 10522218
Regenerated Cellulose 28.01 1 § 216753  368.3 1,087 392.9761 392.9761 79830130

and Artificial Resins 28.02 .303 .1977487 293202  172.1 1,047 183.8307 34.31274 9978413,

SUBTOTAL

32,03 .021 .0137054 95323 §7.6  1.129 110.1904 1.510199 127506.1
32,04 ,012 ,0078316 100095  155.7  1.129 175.7853 1.376686 122054.4
2010.3 2203.276 473.3000 1.0038e8  473.3 212509

51-38 2386.7 190110

#See next page for this note. Continued next page
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Table A~4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Categorv
(A1l export values are in aillion 1967 US dollars)

SITC Ne. A-g1git 1-0 Sector  I-D U.5. Exports, 1967, in sillions  Total FT 410 Est'y
Energy Energy Sched. B SITC
I-digit 2-digit Adj. Factor Coef. I-B in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nusber -=----veceeeeao producer  up —————eececnce- by SITC  Coet.
Prelis. Final (Btu/$) values Factor Purchaser Final (mil.Btu) {fgb)  (Btu/$)
Value
CHEMICALS 5 2802.5
SUBTOTAL 51-58 2386.7 190110
Chesical 39 14,14 096 .0403977 69108 143.9  1.126 142.0314 6.545689 401740.2
Materials and 14,17 .4 1683236 125742 322 1.126 36,2572 6.102942 6B1524.1
Products, N.E.S. p24.01 1 1 200511 19.5 1,121 21,8595 21.8595 3909945,
p27.01  .1B% .0778497 281962 1216.6 1,102 1340.493 104,3725 24705155
27.03 i 1 167797 70.7 1,102 77.9114 71.9114 11860420

27.04  ,235 0988901 183464  225.1  1.102 248,0402 24.53070 4083936.
29.01 .523 .2200831 55705  3I1S.3  1.089 343.5795 75.61604 38679M,
29.02  .208 .0873283 99505 85.2  1.089 92.7828 8.121117 742049.4
30,00 744 3130819 122757 47.5  1.168  55.48 17.36978 18235547,
31,01 .125 .0526011 217288.1  750.9  1.239 930.3451 48.93825 8382485,
36.19 705 .2944703 141734 2.7 1185 3.1995 .9491967 113531.9
36,22 605 (2543894  9391) 3.1 1185 3.6735 .9352342 74117.12
37.01 .06 0252485 26742%  426.56  1.0BS 452.861 11.6B656 2880442,
82,06 .211 .0887907 50277 16,9 1,123 21.2247 1.8BASS6 BA372.05
64,05 .399 .1679028  5578s 32.9  L.134 37.30Bb 6.264217 308161.9
64,12 .079 .0332439 56934 74,6 1134 BA.5964 2.812315 141198.]

3465.5 3921.884 415.9000 6AZo2608  415.9 159323
SUBTOTAL 3 2802.6 18554)
(Meso: CHEWICALS excl. Medicinal
& Pharsaceutical Pro-
ducts, SITC 54  51-53,35-59 514,46 200939

#31.01 (Refined Petroleus Products) assused to have the sase energy coefficient as would SITC MNo. 5! in
the absence of 31,01,

Continued next page



p. Bofig

Table A-4, continued

Calculation of Weighted Average Energv Coeféicients, US Exports, 1967, by 2-digit SITC Category
{Al] export values are in sillion 1947 US dellars)

SITC Ne. 4-digit 1-0 Sector 10 U.S. Exports, 1967, in sillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
1-digit 2-dig1t Adj. Factor Coeé. 1-0 in Mark- Adj’d 1-0 Exports Exported Exports, Energy
Nusber --==ces-ceme-- producer  up cecmeececancea- by SITC  Coef.
Prelian. Final (Btu/$) values Factor Purchaser Final (eil.Btu) (fob)  (Btus$)
Yalue

HAUFACTURED 600DS
CLASSIFIED CHIEFLY

BY RATERIAL [ 3390.t

Leather, Leather 6 32,07 .132 .22679%7 95323 97.6 1,129 110,1904 25.21153 2128644.
Maufactures, N.E.S., 33.00 1 1 55949 43 1,037 44,561 44,591 2406447
and Dressed Fur Skins 34,0} 1 1 6535¢ 1.2 1.09 1.308  1.308 78430.B
p34.03 179 .3633329 47430 3.9 1.09 4,251 1,289468 5109.82

1435.7 160.3404 72.4 4669851, 72.4 64501
Rubber Manu- 6 18,02 308 .6959802 794691 15.5 1.06 16.43 11.43496 859682.1
saufacturers, N.E.S. 32.41 1 i 99053 68.5 1,129 77.3365 77.3345 4785131,
32,03 .27 .6101428 98323 97.6  1.129 110.1904 47,22854 5676197,

181.4 203.956¢ 156 13321010 156 85394
Wood and Cork 6 20.91 L2 01281382 54710 188 1.187 217.516 27.21891 1287076,
Nanufactures 20,02 12 ,12581352 45607 117.4 1,157 135.8318 16.99734 963624.2
(Excluding 20,03 115 .1196213 £5808 5.4 1.157  6.2478 .7492440 35138.56
Furniture) 20.04 1 i 39549 10.9 1,157 12,6313 12.6113 431084.1
20,05 I 1 47599 5.9 1,157 6.8263  6.8263 280834.1
20.06 1 1 67942 16.3 1.157 18,8591 1B.8591 1107455,
20.07 1 { 35473 1.3 1,157  1.5041 1,504t 72114.9
20.09 .0S2 .0542283 71609 21,9 1,157 25,3383 1.373974 B85038.07
21,00 1 1 48979 3.2 1,031 03,2992 3.2992 154732.8
36,18 014 ,01459%1 B4bb4 9.8 1,122 10,9956 .1605260 12112.99

386.1 439,0295 89.60000 4432410, B9.6 49449
Paper, Paper- 6 20.09 .066 .6B57876 71609 21.9 1,157 25.3383 17.37669 1075478,
board and 24,02 ! 1201228 126.3  1.121 141,5823 14]1.95823 25415094
Manufactures 24,03 i 1 219213 199.6 1,121 223.7516 223.7516 43754915
Thereof 24.04 ! 1 8T 40 10121 MB4 M4B4 35085.8
24.05 1 1102792 6.1 1.121  6.8381 6.8381 627031.2
24,06 { 1 190328 5.9 LI20 5.6139  6.6139 1122921,
25.00 1 1 118643 236 1.072 25.2992 25.2992 2799975,
26,06 { 1 67718 2.5 1.1%% 2.89 2.89 169267.5
31.03 .085 .BB32113  4B2118 11,8 1.239 14,6202 12.91273 5024582,

64,05 .074 .7689134 35786 32.9  1.134 37.3086 28.68708 1411232,
431 484.6906  466.4 BIA3S406  466.4 174405

SUBTOTAL b1-64 784.4 13240

SITC & Continued Next Pape
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Table A-4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Eategbry
(A1 export values are in sillion 1967 US dollars)

SITC No. 4-digit [-0 Sector I-0 U.S. Exports, 1967, in aillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coet. I-C in Nark- Adj’d I-0 Exports Exported Exports, Energy
Nusber ----=--=-===--- producer up  =e-mmm=mwesmo-- by SITC  Coes.
Prelis. Final (Btu/$) values Factor Purchaser Final (sil.Btu) (fob)  (Btu/$)
Yalue

MANUFACTURED 500DS
CLASSIFIED CHIEFLY
BY MATERIAL

{CONTINUED) 6

SUBTOTAL 6i-64 7844 132406
Textile Yarn, 6 16,01 I 199259 21,7 1,06 235,002 235.002 22005720
Fabrics, Make-Up 16,02 .691 .92626%6 79691 13.3 1.06 16,43 15.21861 1144138,
Articles and : 16.03 ! { 101872 7.8 1,06 8,268  B8.268 794601.6
Related Products 16.04 1 1 91414 H] 1.06 5.3 3.3 458080

17.01 ! 99238 1.5 1,107 19.3725 19.3725 1379043,
17.02 ! ! 82593 3.3 1,107 3.8531  3.6331 208336.9
17,03 I 74592 6.3  L.107  6.9741  8.9741 469929.6
17.04 ! 1 64790 L4 1,107 1.5498 1.5498 90706
17.08 ! 1 94248 19.3  1.107 21,3851 21.3651 1819372,
17,07 ! 1 143044 18.5  1.107 20,4795 20.4795 2646314
17.09 ! 1 67615 4.9 1,107 S.4243  5.4243 331313.5
17.10 1 {78330 12,7 1,107 14,0589 14.0389 997331
18.03  .567 .7600503 103195 20.4 1.08 22,032 16.74543 1631052,
19.01 567 .7600505 63498 3.2 1,094 3.5008 2.660785 159301.7

19.02 .278 ,37248526 83631 22,4 1,094 24,5056 9.132076 698269.9
19.03 .285 .3820360 62131 4.4 1,094 52,9495 20.22865 1149208,
28.03 .231 3094502 208117 20,3 1,067 21.6401 6.707054 1308202,
28,04 L4137 5536170 141607  109.2 1,067 116.5164 64.50546 8360848.
31,053,255 (3418216 482118 11,8 1,239 14,6202 4.997501 1944621,
35,00 .167 .2238597 102999  125.3 1,122 140.5868 31.47147 2889082,
54.04 094 ,1260048 69691 32.6 1,155  37.653 4.744460 286273.8
64.09 ! 1 73879 11,5 1,134 13.041  13.041 B847308.5
739 804.9426 530.9000 52017270  S530.9 97979

SUBTOTAL 61-85 1315.3 118510

Continued next pace
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Table A-4, continued
Calculation of Meighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category
{Al1l export values are in million 1947 US dollars)
SITC No. 4-digit I-0 Sector I-0 U.S. Exports, 1967, in millions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coef. 1-0 in Mark- Adj’d 1-0 Exports Exported Exports, Energy
Nusber -==-ee—ceceena- producer  up —eerececeemeeee by SITC  Coef.
Prelis. Final (Btuss) values Factor Purchaser Final (mil.Btu) (fob)  (Btu/$)
Nalue
NANUFACTURED 600DS
CLASSIFIED CHIEFLY
BY MATERIAL
(CONTINUED) 8
SUBTOTAL 61-65 1315.3 118510
Non-Netallic 86 9,00 .609 .B907181 104494 83.5  1.304 108.884 94,98495 7771738,
Mineral Manu- 31,02 L4532 ,6610913 542524 2 L2239 2,478 1.63B184 743782.1
factures, N.E.S. 31.03  .298 4358522 4B2118 11,8 1,239 14,6202 6.372247 2479560,
35,01 173 .2530283 102999  125.3  1.122 140,586k 35.57239 3245526.
35.02 1 1 153106 20 1,122 2.4 2.4 3062120
36,01 { I 480161 4.2 L1BS  4.977 4,977 2036678,
36.02 | 1 340560 1.9 1,185 2.2515  2.2515 447064
36.03 1 i 110842 1.2 1,185 1.422  1.422 133010.4
36.04 1 1 179873 25.4 1,185 30,099  30.099 4568774,
36.05 ! 1 299949 4 1,185 A4 LA74 103979.6
36,07 244 3568723 95319 2.1 1,185 2,4885 .88B0767 71435.09
36.0¢ i 1 89927 2,9 1,185 3.4365  3,4365 260788.3
36.10 1 1 142050 1.6 1.185  1.896  1.B96 227280
36.11 i i 108774 2 1,185 237 L2317 21754.8
36.13  .609 .B9071B1 507297 2.4 1,185 2,844 2,533202 1084441,
36.14  .609 .B9071B] 139018 1.9 1,185 2,2515 2,005452 269114.4
36.15 ! 52849 1 1,185 1,185 1,183 52849
36,06 .0B1 1184699 71144 44,1 1,185 52.258% 6.191059 371703.9
38.17 i 1 110543 16.9 1,185 20,0265 20.0265 1868177.
J6.18 .083 0921433  Bdbed 9.8 1.1B5 11,613 1.070060 76431.92
36.20 { § 156102 129 1.185 15.2865 15.2845 2013716,
36,21 1 1 150649 25,9  1.185 30.6915 - 30.4915 3901809,
36,22 394 5762810 93911 3.4 LIBS  3.6735 2.116895 167783.5
53.07 .i&4 2106132 148934 20,6 1,057 21,7742 4,5B5933 6462564
57.03 .024 .0351022 51104 158 1,044 144,952 5.790177 283441.4
$2.05 .024 ,0351022 49935 35.1 1,123 39.4173 1.383634 £1546.90
64,01  ,208 .3042190 4523 1126 1,134 127.6884 3B.B4524 1593648,
726.8 829.9522 340,4000 37754430  340.4 11094}
SUBTOTAL b1-b8 1655.7 114954

Continued next page
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Table A-4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category
{hl]l export values are in sillion 1947 US dollars)

SITC No. 4-di1git I-0 Sector I-0 U.5. Exports, 1947, in aillions  Total FT 410 Est’d
- Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coef. I-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nugber ====-ce=-coecee producer  up ———remmcmeaae- by SITC  Coef.
Prelin. Final (Btu/$) values Factor Purchaser Final (mil.Btu) {fob)  (Btu/$)
Value

MANUFACTURED 600DS CLASSIFIED CHIEFLY
BY MATERIAL )

{CONTINUED)
SUBTOTAL 61-46 1655.7 114954
Iron and Steel 87 36.16 .203 .2916130  Tlidé M1 L1855 52,2585 15.23926 914944.9

1,183
37,01 .602 .BAATBIY 267425  426.6  1.0BS 462,861 400.2744 98457505
37,02 .053 .0761354 98256 33.9 1,085 58,4815 4.452513 403213.0
37,03 .121 .17381B6 170894 29,1 1,085 31.5735 5.488060 844402.4
!

37.04  .519 7433523 149135 8.9 085  9.4565 7.199426 989572.7
40.07 ! 1 114390 7.6 1,097 B.3372 8.3372 869384
40.08 1 I 140108 1.8 1,097 1.9746 1,974 252194.4
40,09 1 1 Be02 32.8 1,097 35.9Blé 35,9816 2821453.
42.08 L1435 2082950 74272 178.4 1,141 203.5544 42,39934 2759934,
42,18 L1001 .1450882 1041353 77.9 1,141 88,8839 12.89401 177176,
35.03  .232 (3332720 72892 71.9 1,125 BG.B875 26.95754 1741844,
933 1034,450 561.2000 1.1145e8  S&1.2 198394
Non-Ferrous Metal 68 3B.01 954 .9997768 139706  171.B 1,035 177.813 177.7733 23996134
38.02 ! 1 110462 2 1,035 2,587  2.3875 275405

38.03  .954 .9997768 274427 4.6 1,035 ATl 4759937 1262082,
38,04 277 .29029i6 387646 140.7 1,035 143.6245 42.27357 15833024

38.05 | 1 157062 {71 1,035 176,985 176,985 26857602
38.06 ! i 74927 0 1,03 0 0 0
38.07 1 1 102044 18.5  1.035 19.1475 19.1475 1BE78!4
38.08 ! I 244677 82.8  1.035 B5.498 BS5.698 20259254
38.09 349 3637464 113836 62 1,035 84,17 23.46995 2627183,
38,10 .13 .1362379 91726 92.9 1,033 54,7515 7.459231 661068.0
42.10 ! I 130190 6 1.141  5.B46  b6.B46 T7BII4O
712.8 738.384 547.0000 94440708 547 172652
SUBTOTAL 61-68 2763.9 110667

Continued next page



Table A-4, continued

p. 12 of 1

Calculation of Weighted Average Energy Coefficients, US Exports, 1947, by 2-digit SITC Category
. (All export values are ir aillion 1567 US dollars)

SITC No. 4-digit [-0 Sector I-0 U.5. Esports, 1987, in sillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
{-digit 2-digit Adj. Factor Coef. I-0 in Mark- Adj’d 1-0 Exports Exported Exports, Energy
Nuaber ===--c-c-vcmom- producer  up emeeemcncaseean by SITC Coef.
Prelia. Final (Btu/$) values Factor Purchaser Final (mil.Btul (fob)  (Btu/$)
Valuye
NANUFACTURED 500DS CLASSIFIED CHIEFLY
BY MATERIAL 5
(CONTINUED)
SUBTOTAL 61-68 3310.9 92384
Nanufactures of 69 20,09 535 .4B70249 71409 219 1157 25.3383 17.40804 1077418,
Netals, N.E.S. 23,06 i 76739 B 1,183 9304 9304 41391.2
36,16 L1B6 J2414218  T1l4é 44,1 1,185 52,2585 12.61634 757470.4
37,01 L3105 4045100 267425 426.6 1,085 442,861 187.2319 46147920
37.03 112 (1438258 170894 2.1 1,085 31,5735 4.541083 715247.8
37.04 (4B 5163962 149135 8.9 1.085 9,4565 3.952230 B18143.6
38,09 .85 .B347032 113856 62 1,035 64,17 53.56290 5995733,
38,10 243 (3120506 91726 52,9 1,035 54,7315 17.08524 1514148,
38.11 1 § 138385 3.4 1,035 3.519  3.519 471087
38.12 i 1 87164 .7 1.035 J2US LJ245  b1014.8
38.13 1 1 108876 3.9 1,035 4.0365 4.0365 42383s.4
38.14 ! § 148579 11 1,035 11,385 11,385 1634349
39.01 ! 1 141113 12.4 1,057 (3.1088 13.1048 1749801,
39.02 ! § 141180 3.3 1,057  3.4B81  J.48B1 445894
40,05 { 1 117068 10 1,097 10.97  10.97 1170680
40,08 ! § 118754 1.8 1,097  1.9746 1.9746 213751.8
40,09 ! 1 140108 32.8 1,097 35,9816 35.981s 4595542,
41,01 1 1 86026 §5.1 1,043 57,4693 57.4693 4740033,
42,06 | 1 bb674 1.9 1141 2,1679  2.1679 126680.4
42.07 { 1 127289 1.7 L1410 19397 1.9397 216391.3
42,09 1 1 104800 50 LA B705 L5705 52400
49,05 .1 J12BA1SY 59617 107.6 1.12 120.512 15,47365 B23740.8
50,00 136 1746456 553N 63.2 1,082 48,3824 11.94268 611183.0
53.06 .28 3595645 83345 42,4 1,057 44,8148 14.11453 1270639,
54,01 .28 3595645 79185 18,8 1,185 20,9055 7.516875 515345.2
54,04 L2584 3261763 49691 32,6 1,195 37.453 12,2812 741048.7
85,03 215 ,2760941 72692  104.3 1,125 117.3375 32.39620 2093284,
54.01  .AB! 5176804 48523  112,6  1.134 127.6884 78.87062 3235712,
64,07 ,158 .2028971 65132 12,6 1,134 14,2884 2,899075 166510.2
04,11 | { 61124 1.8 {.134  2.0412  2.0412 130023.2
1280 1402, 498 626.2000 82576456  626.2 131869
SUBTOTAL & (61-49) 3937.1 70157

Continued next page
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Table A-4, continued

Calculation of Weighted Average Energy Coetficients, US Exports, 1967, by 2-digit SITC Category
(A1l export values are in aillion 1947 US dollars)

SITC Ne. A-digit I-0 Sector 1-0 U.S. Exports, 1967, in aillions  Total FT 410 Est’d
Energy Energy Sched, B SITC
f-digit 2-digit Adj. Factor Coef. I-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nusber ---=c--eeoc-eee producer  up semmesnameares by SITC  Coef.
Prelia. Final (Btu/$) values Factor Purchaser Final (sil.Btu) (fob)  (Btu/$)
Value
MACHINERY AND TRANSPORTATION
EQUIPNENT 7 12573.0
Nachinery, Other 71 26.08 1 1 312 2.6 1,15 3.0056 3.0056 98571.2
Than Electric 32,04 938 .Beddd94 100065  155.7  1.129 175.7853 151.9575 13448226
36,18 .922 8497040  Bdsed 9.8 1,185 11.413 9.B67613 705005.5
37.02 .13 .5649334 98254 53.9  1.085 58.4815 33.03B815 2991884,
40.02 .981 .9040777 74907 9.6  1.097 10,5312 9.321023 450128.8
40.03 .9B1 .9040777 7143 35,1 1.097 38.5047 34.81124 22464888.
40,06 ,482 4442054 105163  149.5  1.097 164.0015 72.B5034 6983738.
41,02 403 3713999 111804  219.3  1.043 228.7299 84.95026 9104212.
42,02 711 6552490 47185 75 L1411 B5.575 56.07293 3301718,
42,08 ,B854 ,7B70360 74272  17B.4 1,141 203.5544 160.2044 10428326
42,11 .396 5492664 1041353 77.9  1.141 B8.BB39 48.82094 4456483,
43.01 711 .4552490 70044 105 1,059 111,195 72.84041 4819107,
43.02 1 1 61751  288.5  1.059 305.5215 305.5215 178151s4
44,00 403 3713999  Tip4s 419 1.149 481,431 178,8034 11180428
45,01 482 4442054  6BOAO  967.7 1,138 1101.243 489.1779 29247505
45,02 { 1 71376 1049 1,138 119.3762 119.3762 7487342,
45,03 482 4442054 72338 196.9  1.13B 224.0722 99.53407 8328973,
46.01 i 1 SB41O 7.4 1,072 7.9328 7.9328 432234
46,02 1 I 54339 36,2 1,072 38.8064 38.8044 2329072,
46,03 { 1 66328 17.5 1,072 18,76  18.76 1160740
44,04 482 4442054 59190 70,8  1.072 75.8976 33.71412 1861510,
47.01 1 ! 41440 195.4 1,059 205.9286 206.9286 809737
47.02 | {51719 95.9 1,059 101.55B% 101,3581 5535252,
47.03 .722 6453864 55029 1.2 1.059 75,4008 50,17087 2607027,
47,04 958 5142460  S6181  123.3  1.059 130.5747 47.14752 3560340,
48.01 { i 50881  118.4 1,081 125.6224 125.6224 6024319,
48.02 { {1 5BBB8  124.5  1.061 132.0945 132.0945 7331556
48.03 ! 1 49100 36,9 1,061 39.1509 39.1509 1B1179¢
48.04 1 1 60987 72 1,061 76,392 76.392 4391064
48.05 1 1 42398 93.1  1.081 98.7791 98,7791 3947254,
48.06 .711 .6552490  SBb14  354.7  1.081 376.3367 2456.5942 13522879
49,04 { 95256  295.4 1,12 331,072 331,072 16333674
49,02 ! {80451 85.6 1,12 95,872 95.872 4886405,
49.03 { 1 6234 19.4 1,12 21,728 21.728 1209512,
49.05 .639 .5888%4s 59417  107.4 1.12 120,512 70.94887 3777435.
49,06 711 .4552490 71582 28.1 1,12 31.472 20.42200 131745f,
49,07 { 1 64383 90.7 1,12 101,584 101,584 S5839538.
50.00 .BA3 .7953303 8831 83.2  1.082 48.3824 54.38460 2783217.
51.04 { 1 36346 591.4 1.093 546.4002 644.4002 21495024
$1.02 1 § 33183 32.9  1.093 35.9597 35.9397 {091721.
51,03 { i 55429 13.2 1,093 14,4276 14,4276 7314662.8
S1.04  ,722 .6453B64 43862 72.2 1.093 78.9144 52.50870 2107170,
SUBTOTAL p71 (1-0 26.08-51.04) 5846 5003829, 4619.550 2.5762e8 9244.35 55747

Continued next page
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Table A-4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category
(Al] export values are in million 1967 US dollars)

SITC No. 4-digit I-D Sector  I-0 U.S. Exports, 1987, in aillions  Total FT 10 EsSU
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coef. I-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nusber ------=cc====-- producer up  ===eemmmmmsemos by SITC  Coef.
Prelis. Final (Btu/$) values Factor Purchaser Final (mil.Btu) (fob)  (Btu/§)
Value
NACHINERY AND TRANSPORTATION
EQUIPHENT 7 {CONTINUED) {2573.0
SUBTOTAL p71 (1-0 24,08-51.04) 5866 21192257 4619.555 2.5762¢0 14150.23 35767
Nachinery, Other 71 52.01 | {40633 13.5 1,148 15.498 15.498 81B8543.5
Than Electric $2.02 { {67458 26,7  1.148 30.4516 30.4516 1801129,
{Concluded) 52,03 711 6552490 47039  280,2 1,148 321,696 210.7737 12308412
52.04 1 I 52897 13.6 1,148 15,6128 15.6128 719399.2

52.05 711 .6352490  &Ael4 25.3 1,148 29,0444 19.03131 1071158,
54.02 711 6532490 75746 25,5  1.155 29,4525 19.29872 1265628.
54,03 .711 .43524%0 82849 22.8 1,155 26,334 17.25333 1237737,
54.06 1 1 53903 2% 1155 30,03  30.03 1401478
£3,07 .711 .8352490  B493 14,9 1,155 17,2095 11.27651 805396.5
50.03  .250 .2386913 66742 19517 1,237 2414.253 57,2611 31101327
50,02 ! 1 48384 3147 1,025 322,575 322.5675 152264435
$2.05 357 .3290069 49935 35.0 1,123 39,4173 12.96856 576B87.4
64,07  .763 LTO3TIS 63132 12,6 1.134 14,2884 10.04720 577067.0
64,12 514 4736962 56934 74.6 1134 B4.5964 40,07299 2011919,

SUBTOTAL I 8703.2 21195648  5950.9 3.2854e8  5950.9 35209

Continued next page



Tabie A-4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category
{All export values are in million 1967 US dollars}

p. 15 of 19

SITC No. 4-digit 1-0 Sector  I-D 0.5. Exports, 987, In 4TTTTORS  Total FT §10 Est'd
Energy Energy Sched, B SITC
1-digit 2-digat Ad;. Factor Coef. I1-0 in Nark- Adj’d 1-0 Exports Exported Exports, Energy
Nuaber -----==o=se-o-- producer up  TwemmeTmemoes - by SITC  Coef.
Prelia. Final (Btu/s) values Factor Purchaser Final (ail.Btw) (fob)  (Btu/$)
NACHINERY AND TRANSPORTATION
EQUIPNENT 7 (CONTINUED) 12573.0
Electrical 72 3203 .3.2112738 95323 97.6 1,129 110,1904 23.28034 1963591,
Machinery, Apparatus 35.01 4 .2816984 102999 125.3 1,122 140.5866 39.60302 3633334,
and Appliances 36.08 t 1 74683 82.8 1.185 98.118 96,118 6183918
36,10 .625 4401537 91726 §2.9 1,035 S4.7515 24.09908 2135760,
41,02 .163 .1147921 111804  219.3 1,043 226.7299 26.25439 2814544,
42,02 .288 .2028228 47185 75 1,141 85,575 17,3557 1021999,
42,11 .241 1697233 108153 7.9 1.141 88.8839 15.08567 1377053,
43.01  .288 .2028228 70044 105 1,059 111,195 22.55289 1491683,
44,00 163 .1147921  71BA 419 1,149 481.431 55.26447 3435641,
47.00 .22 .1591596 56151  123,3  1.059 130.5747 20.78222 1101928,
48.06 .288 2028228  5B6I4  345.7  1.061 366.7877 74.39293 4109771,
49,05 .259 .1823957 59817  107.8 .12 120,512 21,98135 1170036,
49,06 ° ,288 2028228 71582 28.1 1,12 31.472 6,383241 407797.9
£2.03 .288 2028278 67039  280.2  1.148 321.669 63.24194 3809891,
52,05 .288 .2028228  bAsl4 25,3 1,148 29,0444 5,890868 331561.4
5301 .512 3505740 34892  166.2 1,057 175.4734 63.34325 2090961,
§3.02 1 1 73545 35.2 1,057 37.2064 31.2064 2588784
53.03  .512 ,3805740 44444 71,9 1.057 75.9983 27.40301 1204073,
53.04 ! 1 2724 188.4 1,057 177.9988 177,9988 10362722
53.05 ! 1 38590 45,1 1,057 43,4427 43,4427 1586049
53.06 .719 .5063529  B334S 42.4 1,057 44,8168 22.69312 1789384,
§3.07 .B55 .6021303 148954 20.6  1.057 21,7742 13.11091 1847608,
53.08 1 1 58993 11,7 1.057 12.3669 12,3669 690218.1
4,01  .719 5083529 79185 18.1  1.155 20.905% 10,5855 725729.5
54,02 .288 .2028228 75746 25,5  1.155 29.4525 5.97364¢ 391787.0
5403 .288 2020228 82849 22.8 1,155 26,334 5.341137 383123.7
54,04 651 4504641 69491 32,6 1.155  37.853 17.26255 1041597,
54,05 1 1 5eBs! 9.2 1,155 10.826 10.626 523121.2
54,07 ,288 .2028228  B2493 14,9 1155 17.2095 3.490480 249298.8
55.01 1 1 M7 29,4 1.125 32,7375 32.7375 1303340,
55.02 .S01 ,3528272 70743 35.4  1.125  39.825 14.05135 883835.8
55,03 .551 .3880395 72692 1043  1.125 117.3375 45.33159 2942029,
56,01 .798 .5619883 42778 B7.1  1.042 90.7582 51.00505 2093948,
56.03 1 1 3eM9 47.4 1,082 49,3908 49,3908 1728241,
5604 .SI2 .3605740 32048  A34.6 1,042 452,B532 163.2871 5022096,
57.01 1 1 52390 62,2 1.084 54,9368 &4.9368 3258658
§7,02 1 1 50674  151.8 1,044 138.4792 158.4792 7&92313.
§7.03 .5 .3521230 51106 158 1.044 154,992 58.08339 2843304,
58.0! 1 1 9501 4.7 1,182 17,3754 17.3754 13%64d2.
58,02 i 1 61604 9.8 1,182 11.5836 11.583b 603719.2
58.03 1 1 35530 29.2 1,182 JA.5144 345144 1037476
58.04 ! 1 60308 72,1 1.182 BS5.2222 85.2222 4348207,
58,05 ! 1 43808 35.7 1,182 42,1974 42.1974 2277946,
59,03 .056 .0394378 6762 1951.7 1,237 2414,253 95.21276 5138718,
62.01 505 .3556442 44916  162.1  1.123 182.0383 64.74087 2589404,
62,02 .508 .3577570 44599  263.4 1,123 295.7982 105.8239 4202704,
62,03 .508 .357757¢ 43634 25,2 1.123 28,2996 10.12438 39338L.3
83.01 ,512 ,3605740 40078 30.4 1,193 35.2672 13.07701 439312.9
84,12 L2068 .1464832 54934 Th.oe 1,134 84,5964 12.39195 622154.5
—SURTOTAL 72 4624.4 7534,3%4  2096.9 1.1150e8  2094.9 33175

Continued next page
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Table A-4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category
(A1l export values are in millien 1967 US dollars)

SITC Ne. 4-digit I-0 Sector  I-D U.5. Exports, 1967, in eillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
{-digit 2-digit Adj. Factor Coef, I-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nusber -------c--ueee- producer  up e by SITC  Coef.
Prelis. Final (Btu/$) values Factor Purchaser Final (sil.Btu} (feb)  (Btu/$)
Value
NACHINERY AND TRANSPORTATION
EQUIPMENT 7  {CONCLUDED) 12573.0
Transport 73 37.02  .333 .3706698 98236 53.9  1.085 58.4815 21.67733 1963067, 4525.2
Equipaent 37.03 765 .8515388 170894 29.1 1,085 31.5735 24.8B406 4234716,
40.04 1 1 124602 33.9 1,097 37.1883 37.1883 4224008,

40,06 517 5754844 105163 149.5  1.097 164.0015 94,38031 9047690,
41,027,433 .4B19821 111804  219.3 1,043 228.7299 110.2437 11817335
44,00 433 4819820 71846 419 1,149 481,431 232,0411 14509336
45,01 517 5754844  6BO4C  967.7  1.138 1101,243 833.7479 37891221
45,03 517 5754844 72338 196.9  1.138 224.0722 128.9501 B196827.
46.04 517 5754844 39190 70.8 1,072 75,8976 43.67789 2411633,

38,01 ! 1 77149 11.7 1,237 14,4729 14,4729 902643.3

59,902 ! 1 83307 12,8 1.237 15.8336 15.8336 1066330,

59.03 .95 .8122175 66762 1951,7  1.237 2414,253 1478.048 79771564

0.0! i 1 38663  975.7 1,025 1000.093 1000.093 37723489

60.03 ! 1 62864 1,025 0 0 0

60,04 .794 8838194 45198  500.1  1.025 512,6025 453.0480 19977429

61.01 ! 1 83682 3.7 1,056 38,7552 38.7552 2337129.

61,02 ! 1 63700 16 1,056 18.896 16.896 1019840

61.03 ! 1 54421 98.1  1.056 103.5938 103.5936 S5338700.

61.04 1 1 109725 29 1.056 30.624 30.624 3182025

61,05 ! 1 72664 3.7 1,05 3.9072 3.9072 268856.8

61.06 ! {70186 15 1,05  15.84  15.B4 1052790

81,07 1 1 96302 8 1.05 B.448 B.M48 770416

$2.05  .384 4274391 49955 3.0 1,123 39.4173 1684849 749480.5
SUBTOTAL I3 5833.7 6617.354 4525.200 2.4BAbe8  4525.2 54905

SUMMARY, NACHINERY AND
TRANSPORTATION EQUIPMENT

SUBTOTAL A 8703.2 9852.689 5950.9 3.2854e8  5950.9  §5209
SUBTOTAL 12 6624.4 7534.396  2096.9 1.1150e8 2096.9 53173
SUBTOTAL i 5833.7 6617.354 4525.200 2.4846e8 4525.2 54905
GRAND TOTAL 7 211813 24004, 44 12573 6.8850e8 12573 54740

Continued next page
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Table 4- 4, continued

Calculation of Weighted Average Enerqy Coefficients, US Exports, 1967, by 2-digit SITC Category
(A1l export values are in sillion 1967 US dollars)

SIiTC No. A-digit [-0 Sector 1-0 U.S. Exports, 1967, in sillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
-digit 2-digit Adj. Factor Coet. I-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nusber ~==eeemcecece- producer  up weeeesamesrneos by SITC  Coef.
Prelia. Final (Btu/$) values Factor Purchaser Final (sil.Btul (fob) (Btu/$)
Value
NISCELLANEDUS MANUFACTURED
ARTICLES B 1985.9
Sanitary, Pluab- 81 35.001 .26 .37B1637 102999  125.3  1.122 140.5Bbb 53.16475 4880496,
1ng, Heating and 35.06 ! 1 91251 3.9 1,185 4,621  4,6215 339878.9
Lighting Fixtures 40.01 | 1 98633 4,1 1,097 44977 44977 04395.3
and Fittings 40,02 .018 .0261806 74907 9.6 1.097 10.5312 .2757128 18826.63

40.03 .01B .0261806 71436 35.1 1,097 38,5047 1.008075 63445.24
§5.02  .023 .0334529 70783 35.4 1,125  39.825 1.332283 B3798.9

213.4 238.5667 64.90000 5B09042.  &4.9 89508
Furniture B2 19.02  .024 1423969 83051  22.4  1.094 24,5056 3.489522 264907.0
20,03 .039 .2313950 55806 5.4 1,157 6.2478 1.445710 49731.44
22,01 1 1 AB284  10.8 1,084 15,7072 11.7072 499847.2
22.02 1 1 47800 3.3 1,084 3.5772 3.5772 157740
22,03 1 1 B9568 S.5 1.084  5.962  5.962 492624
22.04 ! 1 60344 4 1,084 4336 433 24130
23.01 1 1 49943 B 1183 L9304 9304 39954.4
23,02 049 .2907270 2249 9 1,163 10.467 3,043040 162077.2
23.03 1 1 8385 1.3 1163 15119 1.5119 83012.8
23.04 1 1 48093 4 1,163 L6978 6978 28855.8
23.05 i 1 84399 43 1083 5.0009 5.0009 362915.7
23.07 1 1 1532 2.2 1,163 2.558% 2.558% 135370.4
62,01 .006 .0355992 44916  162.1 1,123 182.0383 6.480423 259193.9
82,06 .01 .0593321 50277  18.9  1.123 21.2247 1,25930% 56379.4
7250.6 280.7654 52.00000 2854805, $2 54900
Travel Goods, Hand- 83 p34.03 .48 48 430 10,8 1.0% 11,772 B.0049 348325.9 B 43514
bags & Similar Articles
Clothing B4 18.01 i 1 6B1b 6.8 1,08 T.384 7,344 461148.8
18.02 1 1 63314 0 1.08 0 0 6
18.03 1 £ 105195 204 1,08 22,032 22,032 2145976
10.04 .227 .3541788 50467  142,2  1.08 153.576 55.9288! 2613481,
19.01  .432 .6930588 45498 3.2 1,094 3.5008 2.426260 1452607
19,02 .212 .3401122  B305!  22.4  1.094 24,5056 B.3I34454 632725.2
19,03  .217 3481337 62151  4B.4  1.094 52.949% 18.43354 1047224,
32,03 .14 2246024 95323 97.6  1.129 110.1904 24,74903 2089594,
p34.03  .825 1.323550 47430 3.9 109 4,251 S.626410 244826.3
64,04 .304 4877081 60337  34.4 1,134 39.0096 19.02530 1012283.
379.3 417,359 163.9 10392521  183.9 63408
Footwear 85 32.02 1 1 bAblb 9 1,099 9891 9891 SBISA.4
34.02 1 1 A0717 7.8 1.0 B.2758 B8.2758 317592.4
8.7 9.2649  9.2649 375747 9.3 40556
SUBTOTAL B1-85 842.8 957.728 298.0699 19780441  298.1 66355
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Table A- 4, continued

Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category

(A1l export values are in million 1967 US dollars)

SITC Ne. 4-gigit I-0 Sector I-0 U.S. Exports, 1967, in eillions  Total  FT 410 Est’d
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coef. I-0 in Mark- Adj’d I-0 Exports Exported Exports, Energy
Nuaber -~-----m-sece-- producer  up ceccsscccecmnns by SITC  Coef.
Prelia. Final {(Btu/$) values Factor Purchaser Final (sil.Btu) (fob) (Btu/$)
Value
MISCELLANEOUS MANUFACTURED
ARTICLES § (CONTINUED) 1985.9
SUBTOTAL 81-85 862.8 957.728 298.0699 19780441  298.1 646355
Professional, 86 47.03  .204 ,1917714 55029 71.2 1,089 75.4008 14.45972 751372.8
Scientific and Con- 47,04 ,150 .1485288  SAIS1  123.3 1,059 130.5747 19.39411 1028327.
trolling Instrusents; S1.04  .204 1917714 A3BA2 72,2 1,093 78,9146 135.13356 607308.7
Photographic and 93.01 358 .3365400 34892  166.2 1,057 175.6734 59.12113 1951613,
Optical Goods, 33,03 .358 3365400  464Md 7.9 1,057 75.9983 25.57647 1523816
Watches and Clocks S5.02 .35 .,3290196 70763 3.4 1125 39.825 13.10320 824197.4
36,04 358 3365400 32048  434.6 1,042 4528532 152.4032 46B7350.
7.03  .349 3280795 51106 198 1,084 144,952 54.11737 2649159,
62.01 .358 .3365400 44916  142.1 1,123 182.0383 61.26317 2450309.
62,02 .3b1 .3393602 44399 263.4 1,123 295.79B2 100.3821 3984592.
62.03 36! .3393602 43834 25,2 1,123 28.299% 9.603758 373152.6
62,04 .735 6909411 62449 52.1 1,123 58.3083 40.42579 2248041,
62,05 .101 0949457 49955 381 1,123 39.4173 3.742501 166479.7
62,06 .S71 5367719 S0217 18.9 1,123 21,2247 11.39282 510059.7
62.07 735 .690941% 43579 1.4 1,123 12,8022 B.845566 343260.0
63.01  .358 .3365400 40078 30.4 1,193 36,2672 12.20536 410030.7
83.02  ,735 .6909411 44602 8.5 1.193 10,1405 7.006488 273693.5
63.05  .735 .6909411 46890  282.9  1.193 337.4997 233.1924 9145459,
64.12 145 ,1383081 56934 74,6 1,134 B4, 5964 11,53518 578938.2
2097.4 2300.784 852.9000 34129180  B832.9 40015
SUBTOTAL B1-86 2960.2 3258.512 1150.970 53909400 1181 44932
Miscelleous 89 13.05 .320 .1696415 50322 15.6 1,041 16,239 2.754910 133172.5
Manufactured 18.04 .09 .0501095 50467  142.2 1.08 153.576 7,695615 35940s.1
fArticles, N.E.S. 19.02 .4B4 ,2526353 83051 2.4 1,094 24,5056 6.190980 469988.2
19.03  .497 ,2594210 42151 48.4 1,094 52,9494 13.73624 780366.5
20,09 346 1806029 71609 2.9 1,157 25.3383 4.576172 283228.2
23,02 951 .4963971 69249 9 1,163 10,447 5,195789 309375.0
24,07 ! 1 104540 7.2 1121 79.8152 79.8152 7443248
25,01 ! 1 54800 3.1 1156 3.5834 3.5836 149880
26,02 ! 1 852700 66 1156 T76.296 76.296 3478200
25.03 1 I 45900  137.B  1.156 159.2948 159.2968 4325020
26.04 1 1 35190 3.3 1.156 6.1268 6.1268 186307
26,05 1 1 nam 32.6 1,156 37.4836 37.4856 2321479,
26.07 1 [ I Y2 3 1.9 L1S6 2,196 2,1964 80620.8
27,04 ,229 1195320 183464 225,01 1,102 248.0602 29.45113 4935402,
32.03 059 .0307985 95323 97.6 1,129 110.1904 3,393474 284515.6
32,04 048 .0250547 100095  155.7  4.129 175.76S3 4.404256 390473.0
42,03 1 1 74609 SI.5 1,141 58,7615 5B.7615 384234d.
42,05 1 1 154204 29,5 1.141 33,6595 33.4595 4549018
42,11 .06 .0313184 104153 77,9 (.141 B8.8839 2.763704 254102.7
SUBTOTAL pBY (I-D 13.05-42,11) 1214.7 1363.417 537.8037 34599566 537.80 48054
SUBTOTAL 81-p89 4174.9 4621,930 16B8.774 90309167 537.8037 53595
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Calculation of Weighted Average Energy Coefficients, US Exports, 1967, by 2-digit SITC Category
(Al1 export values are in sillion 1967 US dollars)
SITC No. 4-digit I-0 Sector 1-0 U.S. Exports, 1967, in sillions  Total FT 410 Est’d
Energy Energy Sched. B SITC
1-digit 2-digit Adj. Factor Coef. 1-0 in Mark- Adj’d 1-0 Exports Exported Exports, Energy
Nusber —-----cccee=- - producer  up svessemcscnccas by SITC  Coet.
Prelis. Final (Btu’/$) values Factor Purchaser Final (sil.Btu) (fab) (Btu/$)
Nalye
RISCELLANEDUS MANUFACTURED
ARTICLES 8 (CONCLUDED} 1985.9
SUBTOTAL B1-p89 41749 4621.930 1688.774 90509167 537.8037 853595
Niscelieous 89 47.03 .073 .038104] 55029 7.2 1,059 75.4008 2,873079 149294.3
Manufactured 47.04 056 .0292305 56151  123.3  1.059 130.5747 3.B14748 202375.2
Articles, N.E.S. Si.04  ,073 .0381041 43862 72,2 1,093 78.9146 3.006969 120669.4
{Continued) §3.01 129 0673346 34892  166.2 1,057 (75,6734 11.82890 390474.9
53,03 .129 ,0673346  Asddd 71.9 1,057 75,9983 S5.117317 224852.1
55.02 .126 .0457687 70763 35.4 1,125 39.825 2.419239 144751.3
56,01 .20 .1049187 42778 87.1 1.042 90,7582 9.522054 390914.0
56.02 { 1 57066 11 1,042 11.5662 11.5662 633432.6
56,04 129 0673346 32048 434.6 1,042 452,8532 30.49270 937840.7
§7.03 .125 .0652467 51106 IS8 1.044 184,952 10.76258 526850.9
60,04 012 ,0062837 45198  S500.1 1,025 512.6025 3.210781 141581.3
52,00 .129 0673346  M916  162.%1 1,123 182.0383 12.25748 490255.4
62,02 .13 .0678564  M599  263.4 1,123 295.7962 20.07184 797137.0
62,03 .13 .0678566 43634 2.2 1123 28,2996 1.920315 74613.54
62,04 264 1378011 62449 $2.1  1.123 58.5083 8.062508 448348.4
62.05 .089 ,0454557 49935 35.1 1,123 39,4173 1.831157 81458,33
62.06 .205 .1070046 50277 18.9 1,123 21,2247 2,271141 101679.6
62.07 264 1378011 43579 15.4 1,123 12.8022 1.764157 68459, 66
83.00  .129 0673346 40078 30.4 1,193 35,2672 2.442038 82038.57
$3.02 264 1378011 4602 8.5  1.193 10,1405 1.397372 54585.33
63,03 .264 .1378011 44890  282.§  1.193 337.4997 44,.50783 18279Ss.
64,01 .31 1618119 48323 112.6  1.134 127.48BA 20.66150 B47649.9
84,02 1 1 54819 2.6 1134 26,7824 26,7624 1293728,
64,03 1 I 65514 2.6 1,134 25,6284 25.6284 14B0616.
64,04 495 (3627718 0337 344 1,134 39.0096 14,15158 752966.6
64,05 ,388 .2025258 55786 32,9 1134 37,3086 7,55595¢ 371202.7
64,06 1 1 79430 4 1,134 6804 6804 47778
84,07 077 .0401920  &35132 12,6 1.134 14,2884 5742792 32964.08
44,08 ! 1 65550 4.8 1.134 5,M32 5,432 314640
64,12 052 ,0271426 56934 7.6 1130 BA.5964 2,296170 115282.3
§329.4 9177.868 2523.4674 {,4028e8  B34.9 59508
SUBTOTAL 8 (Bt-g9) 11289.6 12436.38 3874.643 1.9419eB  1985.9 52261
COMMODITIES AND TRANSACTIONS
NOT CLASSIFIED ACCORDING
70 KIND 9 1,03 439 ,4868983 45143 40.9  §.101 45,0309 21.92538 1297640.
13.01 1 1 29933 13.6  1.041 14,1576 14,1576 407088.8
13.02 1 1 95421 40.2 1,041 41.8482 41,8482 383594,
13.03 ! 1 99518 181.5 4,041 168.1215 168.1215 14072157
13.04 1 1 41302 3.6 1,081 3,7476  3.7476 148587.2
13.05 .674 7475355 50322 15.6  1.041 18.2396 12,13968 584832.7
13.06 .971 1.076939 89722 13 1.04) 13,533 14.57422 1286127,
12.07 ] ! 68024 83.1 1,041 65.6871 &5.4871 4292314,
18.04 .477 7508628 50467  141.2 1,08 153.574 115.3145 5388497,
42,01 1 1 50328 12,1 1.141 13,8061 13.B061 608948.8
59.03 .I35 .1497289 66762 1951.7  1.237 2414,253 341.4835 19509388
80,04 .194 ,2151660 45198  500.1  1.025 512,6025 110,294 4863509.
29%7.6 3462,603  943.1 58267354  943.1 61783




Table A-5

Calculation of Residual ("--x") Coefficients for Table 1 (Revised)

1967 Direct+indirect
Two-Didgit SITC Category Export Weights Export Coefficient
Number Description $ millions Btu/$
21 Hides and skins ’ 167.3 65737
22 0Oil-seeds, 011 nuts, and 0il kernals 827.2 58546
24 Wood, lumber and cork 338.9 69964
26 Textile fibers and their waste 591.5 69218
29 Crude animals and vegetable materials, n.e.s. 77.8 48039
2x Weighted mean of 2-order sectors shown 63823 a/
41 Animal oils and fats 153.5 74169
42 Fixed vegetable oils and fats 166.4 73757
4x Weighted mean of 4-order sectors shown 73955
51 Chemical elements and compounds 1098 217288
52 Mineral tar & crude chemicals from hydrocarbons 28.9 210835
53 Dyeing, tanning & coloring materials 108.7 215601
55 Essential oils, perfumes, toilet arts., polishing, cleansing 140.7 182669
56 Fertilizers, manufactured 230.6 191219
57 Explosives & pyrotechnic products 18.5 158040
58 Plastic mtls, regenerated cellulose, arificial resins 473.3 212508
59 Chemical materials and products, n.e.s. 415.9 159323
5x Weighted mean of S-order sectors shown 201891 b/
82 Furniture 52 54900
83 Travel goods, handbags, etc. 8 43514
84 Clothing 181 63408
85 Ffootwear 9.3 40556
86 Professional, scientific, photographic, optical, watches, clocks 852.9 40015
89 Miscellaneous manufactured articles 834.9 59608
8x Weighted mean of 8-order sectors shown 51056 «c/

Source: Table A-4

a/ 63851 used for initial calculations.
b/ 200939 used for initial calculations.
¢/ 50071 used for initial calculations.



Annex Table B-1

Foreign Trade of Selected Countries, Per Capita GDP of US$60-150, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Ethiopia Malawi Nigeria India Pakistan Ceylon
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports
T/
TOTAL 143096 99990 70305 45684 625940 666771 2721589 1605055 1101114 645086 359201 334446
0 56319 9174 75128 4943 20882 59583 174930 818792 491844 192114 56446 161885 239150
1 48213 2002 ] 6479 11719 5131 194 2614 44616 2785 2782 548 580
2 131162 6303 24052 1197 11846 16244 196605 282493 267020 38935 281486 10295 73052
2311 65553 0 0 0 0 - 17730 - 0 - 0 0 57587
23x 214399 0 0 0 0 340 43 11509 0 4189 0 0 o
25 178868 0 0 0 0 0 0 12130 0 3077 0 1360 0
27 140599 387 462 468 0 11157 0 67958 25848 2366 3202 3623 1381
28 246229 0 0 0 0 702 4511 8855 132053 3019 938 0 318
282 15.43 0 0 0 0 0 6763 11357 537063 43855 6969 0 0
284 70.78 0 0 0 0 1541 2012 7501 4348 N/A 0 0 0
28x 116233 0 0 0 0 81 3614 3501 116460 254 741 0 318
2x 63851 5916 23590 729 11846 4045 174321 182041 109119 26284 277346 5312 13766
3 12618 0 3650 C 24606 205660 100978 13403 62780 3849 25351 0
32 188.9 0 0 53.639 0 76.717 0 1.3 256.004 N/A 0 139.396 ]
33 12423 ] 3257 0 22893 205632 100838 11249 53589 3840 23481 0
33 2319 25.16 0 0 0 0 15011 7305 0 N/A 0 0 0
332 509011 9829 0 3227 0 22890 3725 23576 11249 21689 3840 23481 0
33x -1 0 30 0 3 0 0 0 0 0 0 0
34 2651 1,233 0 0 0 N/A 0 0 0 0 0 0 0
3x 53 0 32 0 0 28 34 0 3 9 7 0
4 75572 349 585 453 621 844 34695 45494 3767 40907 959 1500 17997
43 104001 ] 580 0 0 0 0 437 176 879 754 0 101
4x 73955 349 5 453 621 844 34695 45057 3591 40028 205 1500 17896
5 185541 13799 0 4950 103 59624 334 323069 21514 120737 5798 33760 877
54 51098 3760 0 1080 0 15419 0 26386 4892 17069 1113 4567 0
5x 200839 10039 0 3870 103 44205 334 296683 16622 103668 4685 29193 877
6 114584 35757 0 21677 360 202418 44485 381212 687428 225682 237318 66094 1736
61 64501 177 0 0 0 834 4925 127 73850 162 22621 240 496
62 85391 5400 0 1536 0 5897 147 2317 4570 7453 366 4421 0
63 49469 867 ] 1043 167 1541 2289 429 358 824 0 1903 0
64 174605 2550 0 2045 0 16055 0 27831 3626 12513 1016 8592 0
65 97979 11181 0 10075 0 92529 347 11528 480547 17823 209315 26071 334
66 110941 1737 0 1055 0 12334 0 23928 44851 13602 2234 4165 713
67 198596 6915 0 1914 0 42833 0 152608 66730 111272 0 9126 0
68 172652 1042 0 461 0 4902 36637 141137 1926 31074 4] 4488 118
69 131869 5886 0 3477 0 25494 0 21607 10969 30959 1642 7088 0
6x 114584 2 0 71 193 -1 140 0 1 0 124 0 75
7 54633 46712 0 17513 0 200471 0 692929 22417 393088 39272 51817 0
8 52261 15723 0 7514 0 48700 312 37131 45345 23948 16457 6937 550
81 89508 976 0 315 0 3087 0 293 367 1634 157 1468 0
8x 50071 14747 0 7199 0 45613 312 36838 44978 22314 16300 5469 §50
9 61783 659 130 1918 0 8320 9556 36877 7701 137 720 1013 430
3 0 95 1 153 -1 0 0 0 1 -1 1 74
Embodied Energy ('000,000,000,000 Btu)
Total 4.297 15.82 5.871 7.115 2.595 67.005 34.562 256.972 140.088 110.023 50.249 39.845 20.118
Energy Intensive Mtls 9,019 0 3.237 .021 32.763 8.3 135.735 23.284 62.967 3.073 22.149 .1987

a/ Per Capita GDP in 1970 USS.

b/ “x* = all other SITC commodities in the classification which are not separately shown.

¢/ Units are Btu/US$ except for 282, 284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).
Energy intensive materials consist of SITC 23, 25, 332, 5x (=51-53,55,56,58), 64, 67 and 68.

Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,34 ('000 MT

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. XVII



Annex Table B-2

Foreign Trade of Selected Countries, Per Capita GDP of US$180-260, 19€7,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Philippines Egyot (UAR) Korea Ghana Tunisia Ivory Coast
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports
(4
TOTAL 1183823 799472 792003 557824 996140 320229 307183 271150 260311 149248 262798 325142
0 56319 178239 198628 267598 107817 94115 37928 51302 202516 55427 27147 30093 197938
1 48213 6603 13525 17739 4620 783 7019 3939 0 1865 10276 7780 0
2 131162 56537 464342 68123 300063 208473 58005 4402 55162 20792 39725 5137 103344
2311 65553 - 0 - 0 - 0 - 0 - 0 - 2255
23x 214399 4945 0 3174 0 10208 0 283 0 298 0 0 1
25 178868 5726 0 6736 0 16600 0 0 0 0 3485 0 0
27 140599 6821 0 5018 10251 12603 5758 1604 14768 7933 24682 2176 1722
28 246229 2535 103810 7786 410 20554 21568 0 13136 0 6797 0 2077
282 15.43 0 0 51720 0 313074 0 0 0 0 21834 o] 4437
284 70.78 32118 3724 8954 0 1991 0 0 1056 0 1351 0 0
28x 116233 67 101841 584 410 473 21568 0 12927 0 5595 0 1916
2x 63851 36510 361032 45409 289402 148508 30679 2515 27258 12561 4761 2961 97289
3 114420 12922 56332 20987 61607 1772 18367 1852 10554 22177 14369 3724
32 188.9 14.433 0 480.818 0 89.699 172.318 29.857 0 145822 0 0 0
33 113648 12748 48651 20962 59384 0 17999 1852 6919 22138 14342 3682
331 2319 6365 0 8.291 882.498 1055 0 771.787 0 278.247 1566 661.745 0
332 509011 18062 12748 10345 9837 21338 0 7213 1852 3194 2127 2215 3682
33x -l 0 38306 11125 0 0 1 0 0 0 0 0
34 2651 0 3.712 8.291 0 ] 0 0 0 0 0 0 0
3x 10 0 1 25 81 20 14 0 12 39 26 42
4 75572 4955 59437 42566 884 6945 119 4173 320 13573 15396 3685 1184
43 104001 348 0 249 803 488 0 0 0 1293 " 0 0
4x 73955 4607 59437 42317 81 6457 119 4173 320 12280 15396 3685 1184
5 185541 107390 4599 68354 4118 113043 2359 38191 947 20497 22029 20660 1963
54 51098 15630 1024 9206 1320 7516 149 9295 0 6224 0 6628 0
5x 200939 91760 3575 59148 2798 105527 2210 28896 947 14273 22029 14032 1963
6 114584 233913 41653 100508 106691 183720 101382 83482 10054 64098 10014 84964 11054
61 64501 541 e 101 403 499 140 2861 0 597 0 478 c
62 85391 7399 353 3357 236 837 2044 7430 0 3963 0 6032 0
63 49469 690 35917 3601 276 501 36626 384 417 1227 396 315 2418
64 174605 32832 142 20302 0 4561 1830 7923 0 6009 0 7742 1042
65 97979 33824 4437 17879 102778 69636 49039 33115 0 18280 1981 36481 2019
66 110941 14174 187 7760 807 12470 1000 9828 0 529C 594 7650 409
67 198596 94285 0 33909 455 56078 1948 6541 0 16652 4121 10091 137
68 172652 22135 416 5174 1289 12416 1780 3218 9461 2962 2708 2001 1090
69 131869 28031 200 8425 390 26723 6976 12183 0 9119 174 14173 3852
6x 114584 2 1 0 57 -1 -1 -1 176 -1 40 1 87
7 54633 439350 732 159188 3130 310195 14185 83095 0 62261 861 73788 3973
8 52261 28223 2724 10508 9467 17221 97239 18438 0 11222 1623 21882 1845
81 89508 2232 0 368 0 1438 347 1821 0 1505 0 1240 0
8x 50071 25991 2724 10140 9467 1233 96892 16617 0 9717 1623 20642 1845
9 61783 14193 409 1086 0 0 219 1794 248 0 0 438 0
x 0 1 1 47 38 2 0 51 22 0 2 117

Embodied Energy ('000,000,000,000 Btu)
Total 107.876 60.941 66.648 43.206 97.792 22.552 28.818 19.571 23.645 15,446 22.368 21.916
Energy Intensive Mtls 57.995 7,304 30.209 5.882 §1.3 1.458 12.777 2.766 9.425 7.418 7.648 2.666

a/ Per Capita GDP in 1970 USS. Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,34 ('000 MT
b/ “x" = all other SITC commodities in the classification which are not separately shown.
¢/ Units are Btu/US$ except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).

Energy intensive materials consist of SITC 23, 25, 332, 5x (®#51-53,55,56,58), 64, 67 and 68.

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. XvII



Annex Table 8-3

Foreign Trade of Selected Countries, Per Capita GDP of US$300-399, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Colombia Taiwan Turkey Malaysia Brazil
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports
s/
TOTAL 496862 509923 577924 488743  BBAGEY 522334 1127452 1167980 1666645 1653037 —
0 56319 24130 367716 39796 191259 4918 190977 256298 70552 312369 1031788
1 48213 1542 44332 8154 1446 244 118547 31825 8603 3868 22055
2 131162 26944 21608 131708 24227 51498 178084 58879 658072 57230 389180
2311 65553 - 125 - 0 - 0 0 400846 - 3888
23x 214399 7041 125 4958 0 13620 0 16341 19 10308 2173
25 178868 5795 0 6557 1999 2066 0 1209 0 8506 1480
27 140599 4603 0 4362 1450 3385 8193 9981 555 22859 4847
28 246229 639 225 9542 1407 2351 10463 13661 57347 1157 124810
282 15.43 4547 0 141548 1951 39027 0 5844 37230 0 8122
284 70.78 0 Q 5377 0 1136 0 713 30644 123 0
28x 116233 225 1437 1215 116 10463 12875 52594 920 124512
2x 63851 8866 21133 106289 19371 30076 159428 17687 199305 14400 251982
3 7070 74690 21744 4648 53708 447 156809 72930 260486 834
32 188.9 0 0 9.315 3.87 12.18 0 18.118 0 1581 0
33 7070 74665 21480 4482 53261 421 155680 72260 219229 834
331 2319 0 4310 0 0 2480 0 7958 936.688 10559 c
332 508011 7070 13453 21480 4482 16392 421 39395 60247 46817 834
33x 0 0 ) 0 0 -] 26 0 0 0 0
34 2651 o] 0 0 0 0 0 0 0 278.897 0
3x 0 25 0 0 22 26 455 596 1 0
4 75572 10653 0 4814 185 4767 7341 4941 46234 17027 36979
43 " 104001 156 0 452 0 8758 234 369 0 0 7785
4x 73955 10497 0 4362 185 3892 7107 4572 46234 17027 29194
5 185541 85360 4681 71881 16133 129064 4284 85922 13260 230394 29641
54 51098 13707 1817 7371 438 9658 0 14906 1967 14363 2472
5x 200939 0 2864 64510 15695 119406 4284 71016 11293 216031 27169
6 114584 83805 31436 92175 141214 125749 21272 199470 271583 235182 85817
61 64501 0 2420 392 585 126 0 781 132 336 7469
62 85391 2631 1915 712 2262 5738 0 6961 4679 1927 807
63 49469 228 712 0 30981 319 138 2224 8626 426 8125
64 174605 16392 8568 2210 4092 18600 0 23041 999 25726 167
65 97979 6331 7181 20764 61522 20585 2505 47870 4766 399¢ 11011
66 110941 4052 6205 1363 18384 11469 314 19551 4527 12039 7300
67 198596 32152 479 45539 13631 36726 1578 53687 2056 69487 47825
68 172652 11105 2175 10747 2977 16409 16567 8312 243340 79957 409
69 131869 10835 1781 10367 6782 158777 130 36985 2173 41286 2704
6x 114584 79 0 81 -2 0 39 58 285 -l 0
7 54633 229108 3423 189243 40442 292420 238 241984 5718 474994 43627
8 52261 17472 1799 15906 67817 22294 1144 65856 10569 61582 4174
81 89508 187 175 180 144] 369 0 3480 125 145 154
8x 50071 17285 1624 15726 66376 21925 1144 62376 10444 61437 4020
9 61783 10778 115 2503 1372 7 0 25468 10438 13514 9942
x 0 23 0 0 0 0 0 1 0 0
Embodied Energy ('000,000,000,000 Btu)
Total 38.033 33.936 63,252 38.466 75.079 34,197 105.449 131.857 164.194 116.32
Energy Intensive Mtls 17.31 9.417  37.417 9.728 49,001 4,249 54,162 75.536 103.067 16.212

a/ Per Capita GDP in 1970 US$. Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,34 ('00C™T
b/ *x" = all other SITC commodities in the classification which are not separately shown.
¢/ Units are Btu/US$ except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).

Energy intensive materials consist of SITC 23, 25, 332, 5x (=51-53,55,56,58), 64, 67 and 68.

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. Xvii



Annex Table B-4

Foreign Trade of Selected Countries, Per Capita GDP of US$500-599, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Portugal Yugoslavia Mexico
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports
¢/
TOTAL 1059160 701367 1707331 1251664 1745896 1025654
0 56319 149027 107646 174588 285198 60694 458726
1 48213 8087 57292 7536 50958 5576 8463
2 131162 154728 63013 198755 106227 154441 235453
2311 65553 - 0 - 0 - 2356
23x 214399 6362 0 14396 0 20831 90
25 178868 3982 15266 8192 5886 16380 2650
27 140599 9217 9364 20536 9441 19090 79669
28 246229 1196 6795 12064 17720 34552 20423
282 15.43 4573 13508 32993 42354 702029 0
284 70.78 453 2301 5521 2006 22913 0
28x 116233 912 5757 8510 15283 5060 20423
2x 63851 133971 31588 143567 73180 63588 130265
3 90687 9883 84556 22493 56706 39485
32 188.9 688.585 0 1581 133.664 209.456 0
33 69967 9710 59721 19945 26199 30540
331 2319 3 0 2589 321.805 N/A 1574
332 509011 29368 9710 20501 15130 25168 11370
0 33x 0 0 -1 0 -1 1
34 2651 150.395 20217 0 10.846 274,903 N/A
3x 0 2 1020 1478 356 0
4 75572 10679 8590 30748 2285 4028 2096
43 104001 445 0 1741 0 1711 1895
4x 73955 10234 8590 29008 2285 2317 201
5 185541 95501 46349 167334 74156 241127 67191
54 51098 20842 6767 16284 7606 23355 22738
5x 200939 74659 39582 151050 66550 217772 44453
6 114584 207453 297018 401760 280710 216661 159392
61 64501 1625 1125 5679 11428 1602 2636
62 85391 5334 6690 24812 2650 6161 658
63 49469 905 50757 4000 17846 4100 4052
64 174605 10553 5831 15261 19486 38364 1166
65 97979 37438 142874 88945 48941 13307 29826
66 110941 51119 62362 29675 21134 15772 10106
67 198596 53894 9542 137609 45590 63406 15497
68 172652 25944 2712 57314 76591 11084 86943
69 131869 20641 15124 38465 37042 62865 8509
6x 114584 0 1 0 2 0 -1
7 54633 303342 35795 571756 254663 900819 23251
8 52261 39318 66614 69918 173771 105057 30185
81 89508 1233 2033 1889 3327 1685 170
8x 50071 38085 64581 68029 170444 103372 30015
9 61783 337 9167 379 1203 788 1410
X . 1 0 0 0 -1 2
Embodied Energy ('000,000,000,000 Btu)
Total 100.481 64.303 164.112 111.125 163.985 91,584
Energy Intensive Mtls 49,052 19.008 85,227 47.807 85.17 33.505

a/ Per Capita GDP in 1970 US$. Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,348 ('00
b/ “x" = all other SITC commodities in the classification wnich are not separately shown.
¢/ Units are Btu/USS except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).

" Energy intensive materials consist of SITC 23, 25, 332, 5x (=51-53,55,56,58), 64, 67 and 68.

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. X



Annex Table B-5

Foreign Trade of Selected Countries, Per Capita GDP of US$800-999, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Chile Greece Argentina Spain
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports Imports Exports
c/
T TOTAL 722499 907684 1186288 495213 1095538 1464528 3453134 1375235
0 56319 107401 37266 168634 133190 65067 1025657 480938 496359
1 48213 5134 848 1399 144912 5456 4938 62201 58099
2 131162 52327 128752 119413 86225 131281 210963 450837 70360
2311 65553 - ] - 0 - 0 - 0
23x 214399 4237 0 4026 0 18448 1607 35289 818
25 178868 1402 9702 12732 0 20303 0 31801 2518
27 140599 7214 21663 11384 14174 9983 1970 44139 18609
28 246229 219 83230 3373 12535 15627 3313 72034 10716
282 15.43 0 0 0 0 29885 0 351306 0
284 70.78 0 0 0 1640 0 0 26525 12878
28x 116233 219 83230 3373 12230 12099 3313 41058 10114
2x 63851 39255 18157 87898 59516 66920 204073 307574 37699
3 60977 1180 94142 4778 93913 7693 427185 80078
32 188.9 288,719 0 238.482 0 846.001 0 1554 22.588
33 56884 0 87732 4778 57528 7572 382837 64722
331 2319 2265 0 3992 0 2288 9.239 21217 0
332 509011 13949 0 28802 4778 11373 7469 25230 64722
33x 0 0 1 0 0 0 0 0
34 2651 36.09 37.928 14.891 0 355.378 1.712 N/A 0
3x -1 29 -1 0 0 3 2465 14956
4 75572 8450 1437 3006 24023 1380 94543 25900 63706
43 104001 243 407 556 161 206 975 2433 419
4x 7395¢ 8207 1030 2450 23862 1172 93568 23467 63287
5 185541 73456 8198 120604 15908 159514 44254 317908 86167
54 51098 9174 0 32945 646 18489 7552 30593 5602
5x 200939 64282 8198 87659 15262 141025 36702 287315 80565
6 114584 B4655 725064 220976 70820 279745 313480 496077 190435
61 64501 ¢ 0 3606 7892 0 11732 7191 13484
€2 85391 12872 0 14863 840 7362 529 10231 8339
63 49469 307 107 6054 317 408 ] 5278 25241
64 174605 4621 11941 21794 15835 44975 360 33665 4608
65 97979 13106 0 81931 15636 10934 462 59567 36463
66 110941 7889 0 15112 3892 14641 1208 525€1 11675
67 198596 10252 7745 64432 5683 134560 12139 186388 9821
68 172652 11333 704873 17379 32294 45256 1578 92252 49785
69 131869 24198 339 25806 2730 21530 3309 48944 31019
6x 114584 77 59 -1 1 79 23 0 0
7 54633 296822 2484 414258 5625 309913 29008 993477 178241
8 52261 31586 2445 43374 9731 48767 15793 158509 147988
81 89508 661 0 3925 0 124 0 9589 9735
8x 50071 30925 2445 39449 9731 48643 15793 148920 138253
9 61783 1691 10 481 0 503 338 102 3802
X 0 0 1 1 -1 1 0 0
Embodied Energy ('000,000,000,000,000 Btu)
Total 60.227 144,901 109,807 39.631 121.146 97.14 288.406 131.918
Energy Intensive Mtls 25.976 128.703 55.017 12.471 84,103 14.267 142.651 61.109

a/ Per Capita GDP in 1970 US$. Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,34 (*o0ctat)
b/ "x" = all other SITC commodities in the classification which are not separately shown.
¢/ Units are Btu/US$ except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton),.

Energy intensive materials consist of SITC 23, 25, 332, 5x (=51.53,55,56,58), 64, 67 and 68.

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. Xvii



Annex Table B<6

Foreign Trade of Selected Countries, Per Capita GDP of US$1400-2299, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Japan Italy Finland United Kingdom Netherlands Belgium-Luxem.
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports
¢/
TOTAL 11664019 10442403 9697027 8701682 1697879 1534440 17714267 13861495 8337462 7287608 7175903 7032422
0 56319 1733051 361199 1714470 807250 155050 55733 4431028 462726 1023288 1634918 861972 504612
1 48213 71773 11242 64423 95724 18517 2861 423436 448949 118295 92696 119867 49439
2 131162 4442814 210272 1929617 228063 144248 459263 2613886 402851 836811 583317 952037 394040
2311 65553 - 0 - 0 - 0 - 0 - 0 - 0
23x 214399 131737 23058 89098 16893 7565 0 122689 30509 19864 48062 21064 2106
25 178868 116112 1006 168826 651 1091 242137 347539 5075 74254 9981 38622 12984
2?7 140599 193957 6867 120416 45604 24214 2364 142804 69100 119751 56846 143094 97761
28 246229 1600496 540 387262 12305 11060 11836 558208 54845 142550 97151 284517 63255
282 15.43 6708000 4495 4969000 2544 111861 4906 3211 1134000 164466 566080 196946 818430
284 70.78 127429 N/A 198049 19676 799 1747 120647 34575 99104 87495 233176 75690
28x 116233 1207407 174 133385 8081 6489 10863 524025 5601 114702 37400 210450 8357
2x 63851 2400512 178801 1164015 152610 100318 202926 1442646 243322 480392 1371277 464740 217934
3 2239660 33035 159076 532418 191029 6382 2011065 354598 867415 573080 615472 195154
32 188.9 25712 105.576 12532 221.228 2795 20.415 69.764 2656 7541 4707 10108 2033
33 1798216 29915 1417529 520292 155992 5629 1970075 315349 741125 433939 416625 160280
331 2319 N/A 0 86439 0 4970 0 74641 192,368 31871 0 17588 275.838
332 509011 340976 29841 89468 520279 81276 5629 625430 311468 199125 433929 121656 155620
33x 0. 74 0 13 0 o 0 0 -1 10 0 -1
34 2651 1209 23.103 36.678 216.509 5.798 307 977.42 12.464 N/A N/A N/A N/A
3x 0 1 «1.43e6 1 295 184 1370 102 558 4021 1 0
4 75572 50583 19253 134400 15053 2362 3826 172520 16479 86780 61663 39011 21092
43 104001 4394 762 8005 1938 1129 1236 15239 8732 6111 27692 6087 4800
4x 73955 46189 18491 126395 13115 1233 2590 157281 7747 80669 33971 32924 16192
5 185541 610645 684369 669511 681365 175629 34116 905901 1359253 657811 892837 517133 476694
54 51098 .98042 37255 80838 78343 25530 869 43011 216226 54641 82389 79351 39514
- 5x 200939 512603 647114 588673 603022 150099 33247 861890 1143027 603170 810448 437782 437180
) 114584 1258223 3643790 1594690 1871378 358982 693593 3497570 3469999 1808512 1397445 1845687 3329773
61 64501 11194 14960 45996 54906 9228 2548 75201 84153 30870 28381 25580 32367
62 85391 5220 119423 41627 100352 19396 2188 42361 148379 50346 48152 57419 42066
63 49469 33107 111578 9913 69218 5968 87570 222842 14304 47371 23206 30348 35573
64 174605 19293 89855 77638 66603 8028 469795 426608 148111 159122 150144 137241 98073
65 97979 102274 1229404 221908 627241 92775 27512 500680 690387 455893 482144 293539 619679
66 110941 90538 297000 123347 215015 19546 7962 689873 761344 191478 89422 1368582 551563
67 198596 369228 1272533 481313 354827 114711 41176 330391 631662 429980 304887 268779 1161941
68 172652 589665 105790 477210 73191 44375 38214 1046334 565013 209903 129391 497945 604274
69 131869 37704 403247 115738 310026 44954 16630 163280 422646 233549 141716 166254 184236
6x 114584 0 0 0 -1 0 -2 0 0 0 2 0 1
7 54633 971612 3817264 1617028 2954161 526442 212745 2384082 5812985 1998540 1485888 1697071 1369769
8 52261 248652 1613538 352090 1473885 110814 65688 1033799 1132901 817056 477077 519175 568137
81 89508 3347 21291 15374 36595 3746 3378 16195 30713 35206 22587 25616 21304
8x 50071 245305 1592247 336716 1437290 107068 62310 1017604 1102188 781850 454490 493559 546833
9 61783 37005 48441 1461722 42385 14806 233 240981 400754 122954 88687 8479 123713
X 1 0 0 0 0 0 -1 0 0 0 -1 -l
Embodied Energy ('000,000,000,000 Btu) :
Total 1030.379 979.893 876.722 929.235 180.358 193.182 1720.015 1345.63 783.294 837.394 675.365 847.037
Energy Intensive Mtls 504.078 437.017 404.662 484.47 105.193 149.66 900.76 645.216 389.514 504.92 324.629 522.042

a/ Per Capita GDP in 1970 USS.

b/ "x* = all other SITC commodities in the classification which are not separately shown.
¢/ Units are Btu/US$ except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).
Energy intensive materials consist of SITC 23, 25, 332, 5x (=51-53,55,56,58), 64, 67 and 68.

Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,34 ('000 MT),

Source of trade data: United Natfons, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. XxvII



Annex Table B-7

Foreign Trade of Selected Countries, Per Capita GDP of US$2400-2999, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy France German Fed. Rep. Australia Norway Denmark Switzerland
(SITC No.) b/ Coef. Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports Imports Exports
c/
TOTAL 12377461 11377444 17350636 21735688 3455960 3295142 2746323 1736352 3133901 2473682 4099076 3470938
0 56319 1679960 1414137 3245483 460937 135156 1338045 206532 249436 298440 1047380 528222 137772
1 48213 190176 354315 335523 79728 41682 9688 22242 2930 53797 41847 90216 47252
2 131162 1579884 726294 2588091 614284 235362 1179003 245292 190232 256741 160862 261863 75762
2311 65553 - 0 - 0 - 0 - 0 - 0 - 0
23x 214399 108160 48509 107729 38517 29646 465 4974 0 6829 211 8651 765
25 178868 133164 20245 168411 13730 30771 218 13314 77642 11148 5507 26241 4384
27 140599 155136 94650 227422 82978 71266 3123 21695 24280 22539 12738 32599 6061
28 246229 221807 202259 687541 140547 4946 228189 84379 - 33646 3249 9204 4415 18717
282 15.43 464509 2191000 1105000 2170000 0 250852 24021 6379 0 62578 22796 30509
284 70.78 59554 146168 278183 204955 4328 8157 2490 51018 11960 13545 5047 34205
28x 116233 185221 61563 516325 14505 3253 209183 82962 27457 663 1047 2030 1648
2x 63851 961617 360631 1396988 338512 98733 947008 120930 54664 212976 133202 189957 45835
3 1795663 347448 1735452 728434 270168 122285 197497 30512 331713 32878 257324 4849
32 188.9 15482 925.379 8582 26619 13.439 N/A 1085 189.21 4341 77.48] 1092 23.229
33 1449763 299910 1607176 228287 269722 33613 175823 23637 276641 25790 233636 4412
331 2319 72348 0 71999 81.687 15175 N/A 3192 0 6485 0 3936 0
332 509011 143276 299901 443175 226896 33417 33017 118568 23637 160292 25787 160868 4411
33x 0 9 0 0 0 0 0 0 0 3 1 1
34 2651 745,884 493,655 721.868 333.154 0 2.17 N/A N/A 77,657 17.022 3.349 0
3x 30153 14609 0 0 39 -l 583 4089 6381 5286 0 85
4 75872 131102 33312 156624 72397 14594 15180 6042 43459 11371 28113 18313 3814
43 104001 18777 3864 12711 26799 1665 987 785 17762 3526 4335 4298 1418
4x 73955 112325 29448 143913 45598 12929 14193 - 5257 25697 7845 23778 14018 2396
5 185541 962419 1244133 940823 2704657 334549 90479 206710 138522 284467 148314 402648 702980
54 51098 91152 177034 83006 288378 40543 13460 16573 2981 29618 38107 45551 213622
5x 200939 871267 1067099 857817 2416279 294006 77019 190137 135541 254849 110207 357097 489358
6 114584 2394461 2874223 3796405 4966171 694322 333077 496339 626348 766610 213947 0941352 581746
61 64501 50228 97216 108589 95807 6873 6757 8683 4787 18604 5970 39797 8647
62 85391 55960 177392 114262 168375 36790 2711 21098 7762 44594 8066 40570 11994
63 49469 44235 48589 92721 77755 12867 1957 15959 9925 26196 21877 26313 10173
64 174605 192067 139282 369968 195373 101152 10683 22245 136398 99973 15411 61158 20581
65 97979 334246 705098 852812 832184 279171 10856 119615 21460 199160 60012 179474 250684
66 110941 209558 221455 312592 459674 60773 18663 36704 12606 54474 25730 135834 87906
67 198596 717729 951810 734001 1758664 90015 104403 134024 121510 172422 24057 210504 23778
68 172652 542235 254814 1008008 562510 27369 145292 64075 277721 71946 10519 142202 73291
69 131869 248203 278567 203452 815829 79312 31755 73937 34178 79241 42306 105500 94693
6x 114584 0 0 0 0 0 0 -1 1 0 -l 0 -1
7 54633 2737491 3303557 2501565 9782744 1315675 129751 1147561 385340 861789 572463 1002662 1056641
8 52261 900677 1027753 1268001 2026004 289989 38779 211090 61208 264899 221329 567296 839725
81 89508 46121 30314 35090 101603 4000 1686 8393 3381 13430 9825 15381 7772
8x 50071 854556 997439 1232911 1924401 285989 37093 202697 57827 251469 211504 551915 831953
9 61783 5628 82272 782669 300332 124463 38854 7018 8363 4074 6549 29180 20397
x 0 0 0 0 0 0 -1 2 0 0 0 0
Embodied Energy ('000,000,000,000 Btu)
Total 1079.304 1165.753 1638.688 2086.555 297.651 262.346 278.934 210.815 338.73 180.202 428.118 296.947

Energy Intensive Mtls 564,701

638.435

835.573 1092.226

128.21

80.105 143.57 149.051 200.377 45.586 237,222 122.494

a/ Per Capita GDP in 1970 USS.

b/ "x* = all other SITC commodities in the classification which are not separately shown.
¢/ Units are Btu/US$ except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).
Energy intensive materials consist of SITC 23, 25, 332, Sx (=51-53,55,56,58), 64, 67 and 68.

Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,384 ('000 MT).

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. XVII



Annex Table B-8

Foreign Trade of Selected Countries, Per Capita GDP of US$3000-4999, 1967,
and Calculated Total Energy Embodied in Non-Energy Imports and Exports a/

Commodity Embodied
Classification Energy Canada Sweden United States
(SITC No.) b/ Coef. Import Exports Imports Export Imports Exports
¢/
TOTAL 10250065 10555253 4700283 4525685 — Z68IS632 31147209
0 56319 737443 1337204 469387 122173 4003122 4064069
1 48213 §6555 181968 68310 2255 698064 648742
2 131162 585941 2492493 278943 1003637 2963545 3280148
2311 65553 - 0 - 0 - 0
23x 214399 46426 57999 28423 3629 197762 184345
25 178868 7889 508458 921 438166 402696 256060
27 140599 66677 256562 47905 10656 269493 317676
28 246229 166786 940949 56083 205851 973937 519563
282 15.43 511352 418607 94455 17247 N/A 6926000
284 70.78 41347 110571 77074 N/ N/A 183588
28x 116233 126307 867933 36688 199719 899383 160236
2x 63851 298163 728525 145611 345335 1119657 2002504
3 666230 558083 526523 37080 2250067 1104375
32 188.9 14977 1522 2717 23.322 N/A 46208
33 494059 383020 472067 29038 2088132 538889
331 2319 23914 23903 6145  34.457 70884 3896
332 509011 164815 14936 363917 28468 920741 446870
33x 0 0 0 0 0 0
34 2651 N/ N/A 3.512 0 N/A 2609411
3x 9285 15065 6345 7299 -1 0
4 75572 32121 16961 21312 14437 122448 338053
43 104001 3707 624 4111 4815 9615 18175
4x 73955 28414 16337 17201 9622 112833 319878
5 185541 566199 371978 395159 171519 963069 2802522
54 51098 53295 19567 45848 18578 71656 287978
5x 200939 512904 352411 349311 152941 891413 2514544
6 114584 15938870 2563391 1027718 1252448 6387852 3390106
61 64501 29616 12145 24304 19333 89222 72429
62 85391 63022 21802 48169 36964 93653 156038
63 49469 45140 107702 27854 33041 302520 89554
64 174605 82955 978279 42173 412084 961607 466387
65 97979 359039 48570 280466 70510 811904 530932
66 110941 190782 23151 80531 36039 731064 340393
67 198596 339332 232492 214862 406642 1372760 561163
68 172652 184194 1054655 193577 106922 1562343 546984
69 131869 304791 84596 115781 140814 462779 626227
6x 114584 -1 -1 1 -1 0 -1
7 54633 4767632 2830007 1369574 1673019 5791218 12573000
8 52261 976556 120701 531854 220839 2576206 2003059
81 89508 37049 7723 12642 32701 33485 64871
8x 50071 939507 112978 519212 188138 2542721 1938188
9 61783 262518 82468 11503 18239 1060041 943138
x 0 -1 0 0 0 -3
Embodied Energy ('000,000,000,000 Btu) .
Total 832.354 1041.443 556.524 488.704 2713.281 2633.493
Energy Intensive Mtls 311.996 580.896 345,142 295.544 1472.484 1105.372

a/ Per Capita GOP in 1970 US$. Foreign trade is in $US million except SITC 282 & 284 (MT) & 32,331,34

b/ *“x" = all other SITC commodities in the classification which are not separately shown.

¢/ Units are Btu/US$ except for 282 ,284 (Btu/metric ton); 32, 331, 34 (Btu/thousand metric ton).
Energy intensive materials consist of SITC 23, 25, 332, S5x (=51-53,55,56,58), 64, 67 and 68.

Source of trade data: United Nations, Commodity Trade Statistics, 1967, Statistical Papers, Series D, vol. Xvii



Table C-1

Aggregate Commercial Energy Consumption and Trade in Embodied Energy, Sample Countries, 1967

Coun-  Consumption,'000 MTCE Estimated Embodied Energy Embodied

try Pop- _ Aggregate Emergy _ Adjusted Per Capita Total, thousand MTCE_ Imports Energy Im-

ulation  UN J-13  As Ad- ___Consumption____ Net Per Capita ports/Tot.
Country and ID No. ('000) (1976) Jjusted kgCE BPDOE/1000 Imports Exports Imports  BPDOE/1000 Consumpt'n

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Argentina 1 22787 33176 33540 1.472 20.244 4361 3497 864 2.632 .13
Brazil 2 87377 33717 42094 .482 6.629 5911 4209 1702 .93 .14
Chile ¢/ 3 8845 9385 10605 1.199 16.48% 2168 3496 -1328 3.371 .204
Colombia 4 19553 11248 12599 .644 8.857 1369 1222 147 .963 .109
Egypt 5 30620 8375 8923 .291 4,002 2399 1555 844 1.077 .269
Ethiopia 6 23668 507 568 .024 .33 570 211 359 .331 1.004
Ghana 7 8095 891 1320 .163 2.242 1037 705 332 1.762 .786
Greece 8 8646 7864 8368 .968 13.312 3953 1427 2526 6.288 .472
India § 510583 85935 71799 .141 1.939 9251 5043 4208 .249 .129
Ivory Coast 1 4477 662 718 .16 2.2 805 789 16 2.473 l.121
Korea, Rep. 2 29356 17197 17470 .595 8.183 3521 812 2709 " 1.649 .202
Malawi 3 4140 167 193 .047 .646 256 93 163 .85 1.326
Malaysia ¢/ 4 9835 4267 4475 .485 6.257 3796 3341 455 5.308 .B48
Mexico 5 45713 39666 42865 .938 12.9 5903 3297 2606 1.776 .138
Nigeria ¢/ 6 61449 1930 1970 .032 .44 2412 1054 1358 .54 1.224
Pakistan/Bang. 7 118054 10640 11120 .094 1.293 3961 1809 2152 .461 .356
Pnilippines 8 33652 8300 §783 .261 3.589 3884 2194 1690 1.587 .442
Portugal 9 9095 5116 6679 .734 10.094 3617 2315 1302 5.469 .542
Spain 10 32647 40625 46724 1.431 19.68 10383 4749 5634 4,374 .222
Sri Lanka 11 11686 1440 1557 .133 1.829 1434 724 710 1.688 .921
Taiwan 12 13603 5419 10177 .748 10.287 2277 1385 892 2.302 .224
Tunisia 13 4823 1081 1093 .227 3.122 851 556 295 2.427 .779
Turkey 14 32756 13382 14056 .429 5.9 2703 1231 1472 1.135 .192
Yugoslavia 15 19804 23615 26714 1,349 18.552 5908 4001 1907 4,103 .221
Australia 16 11822 58263 60519 5.119 70.399 10715 9444 1271 12.465 177
Belgium-Lux. 17 9875 46980 47696 4.83 66.424 24313 30493 -6180 33.86 .51
Canada 18 20014 154347 192541 9.62 132.299 29965 37492 -7527 20.59 .156
Denmark 19 4826 20945 21323 4,418 60.758 12194 6487 5707 34,749 572
Finland 20 4581 13921 17223 3.76 51.709 6493 6955 -462 19.492 377
France 21 49552 160964 175038 3,532 48.574 38855 41967 -3112 10.784 .222
Germany, FR 22 59687 259096 266273 4,461 61.35 58993 75116 -16123 13.593 .222
[taly 23 52624 116613 131140 2.492 34,271 31562 33452 -1890 8.248 .241
Japan 24 101026 230067 250782 2.482 34,134 37094 35276 1818 5.05 .148
Netherlands 25 12557 45702 45606 3.632 49,949 28199 30146 -1947 30.884 .618
Norway 26 3784 15133 29775 7.869 108.218 10042 7589 2453 36.496 .337
Sweden 27 7856 39136 53141 6.764 93,022 20035 17593 2442 35.073 .377
Switzerland 28 6071 17321 24099 3.97 54,597 15412 10690 4722 34,912 .64
United Kingdom 29 54875 267028 256709 4,678 64,334 61921 48443 13478 15,518 .241
United States 30 198456 1941458 2008215 10.119 139.161 97678 94806 2872 6.769 .049

SUMMARY: Subgroup Totals and Weighted Means, ranked by GDP/capita (1370 US$), Taiwan Included

a. $51-125 (5) 717894 99179 85650 .119 1.637 16452 8208 8244 .315 .192
b. 126-309 (8) 142262 49194 52463 .369 5.075 15300 8568 6732 1.479 .292
t. 310-762 (7) 218183 129182 147060 .674 9.269 30132 19764 10368 1.899 .205
d. 763-1878 (7) 231156 451651 498382 2.156 29.65 96012 88848 7164 5,712 .183
e. 1879-2948 (9) 213049 891432 927035 4.351 55.837 260640 260388 252 16.824 .281
f. 2949-4628 (3) 226326 2134941 2253897 9.959 136.961 147672 149904 -2232 8.973 .066

Total (39) 1748870 3755579 3964487 2.267 31.177 566201 535665 30536 4.452 .143

See following page for sources and notes.



Table C-1, Sources and Notes

Source: col (1), World Bank, World Tables, 2nd Ed [1980] (Washington, 1980)

(2), UN, World Energy Supplies, 1950-1974, Series J No. 19 (NY, 1976)

(3), Col (2) adjusted by (a) changing coal energy values for India, Pakistan, Spain, Finland, France,
Norway, and UK to agree with implicit energy value for 1973 as reported in UN Series J No. 22 (1979);
and (b) converting primary electricity consumption to thermal equivalent, assuming efficiencies
of .30 (or .36 in the case of "hydro“ countries)

(4), Col (3)/C01 (1)

(5), Cot (4) x .687623 x (7.3/365) x 1000

(6) & (7), 36 x trillion Btu values from Annex Tables B-1 through B-6

(8), Col (6) - Col (7)

(9), Col {6)/Col (1) converted to BPD oil equivalent (BPDOE) using same procedures as for Col (5)

(10), Col (6)/Col (3)

a/ Taiwan's energy use equals implicit “all other" consumption derived from regional and country
data under "Far East, Developing" section of Table 2, pp. 78-91, UN Series J No. 19.
b/ Per capita GDPs based on World Bank data file print outs of January and February 1982, supplemented
where needed by Wold Bank, World Tables, 1980.
¢/ For Chile, copper exports (SITC 682) converted at 122 million Btu/MT and for Malaysia and Nigeria
tin exports (SITC 687) converted at 38.8 million Btu/MT instead of at the 172,652 Btu/USS used for SITC 68.



Table C-2

Direct Foreign Trade in Energy and Energy Embodied in A1l Imports and Exports, Sample Countries, 1967

Direct Foreign Trade,'000 MTCE Estimated Embodied Energy
1967 1967 Aggr. Energy (UN J-19)___  Imports Total, in Imports Ratio to
Population Exports Net Per Capita '000 MTCE____ Per Capita __ Direct Trade
Country ('000) Imports + Bunkers Imports BPDOE/1000 Imports Exports BPDOE/1000 Imports Expd;;;
(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Argentina 22787 5096 1736 3360 3.076 4361 3497 2.632 .856 2.014
Brazil 87377 18649 1006 17643 2.935 5911 4209 .93 .317 4,184
Chile b/ 8845 3471 177 3294 5.397 2168 3496 3.371 .625 19.751
Colombia 19553 112 8474 -8362 .079 1369 1222 .963 12.223 .144
Egypt 30620 4317 3862 455 1.939 2399 1555 1.077 .556 .403
Ethiopia 23668 559 59 500 .325 570 211 .331 1.02 3.576
Ghana 8095 1098 393 705 1.865 1037 705 1.762 .944 1.794
Greece 8646 8081 1912 6169 12.854 3953 1427 6.288 .489 .746
India 510583 13670 4280 9390 .368 9251 5043 . 249 677 1.178
Ivory Coast 4477 976 363 613 2.998 805 789 2.473 .825 2.174
Korea, Rep. 29356 5582 214 5368 2.615 3521 812 1.649 .631 3.794
Malawi 4140 175 19 156 .581 256 93 .85 1.463 4,895
Malaysia b/ 9835 13074 8169 4905 18.282 3796 3341 5.308 .29 .409
Mexico 45713 2352 4990 -2638 .708 5903 3297 1.776 2.51 .661
Nigeria b/ 61449 806 22287 21481 .18 2812 1054 .54 2.993 .047
Pakistan/Bangl. 118054 6347 714 5633 .739 3961 1809 ,461 .624 2.534
Philippines 33652 9478 1135 8343 3.873 3884 2194 1.587 .41 1.933
Portugal 8095 5393 1293 4100 8.155 3617 2315 5.469 671 1.79
Spain 32647 38029 11027 27002 16.02 10383 4749 4.374 .273 .431
Sri Lanka 11686 2036 796 1240 2.396 1434 724 1.688 .704 91
Tatwan a/ 13603 3811 463 3348 3.853 2277 1385 2.302 .597 2.991
Tunisia 4823 576 2505 -1929 1.642 851 556 2.427 1.477 222
Turkey 32756 4857 377 4480 2.039 2703 1231 1.135 587 3.265
Yugoslavia 19804 6151 1697 4454 4,271 5908 4001 4,103 .96 2.358
Australia 11822 29656 14522 15134 34.499 10715 9444 12.465 .361 .65
Belgium=Luxemb. 9875 46245 12099 34146 64.403 24313 30493 33.86 .526 2.52
Canada 20014 66485 58049 8436 45,685 29965 37492 —20.59 .451 .646
Denmark 4826 23658 2520 21138 67.417 12194 6487 34.749 .515 2.57¢
Finland 4581 14045 566 13479 42.164 6493 6955 19.492 .462 12.288
France 49552 130550 22247 108303 36.232 38855 41967 10,784 .298 1.886
Germany, FR 59687 142565 40800 101765 32.848 58993 75116 13.593 .414 1.841
Italy 52624 141390 42731 98659 36.95 31562 33452 8.248 .223 .783
Japan 101026 198931 21756 177175 27.08 37094 35276 5.08 .186 1.621
Netherlands 12557 70439 35008 35431 77.145 28199 30146 30.884 .4 .861
Norway 3784 11405 2954 8451 41.45 10042 7589 36.496 .88 2.569
Sweden 7856 36743 3199 33544 64,321 20035 17593 35.073 .548 5.5
Switzerland 6071 15159 1238 13921 34.339 15412 10690 34,912 1.017 8.635
United Kingdom 54875 140157 28316 111841 35.12% 61921 48443 15,518 L4482 1.711
United States 198456 209844 87260 122584 14,542 97678 94806 6.769 .465 1.086
SUMMARY: Per Capita Means (Weighted) of Subgroups ranked by GDP/capita (1970 US$), including Taiwan
a. $51-125 (5 143579 .03 .038 -.007 .413 .023 .011 .315 .763 .3
b. 126-309 (8 17783 W17 .125 .045 2.337 .108 .06 1.479 .633 .482
c. 310-762 (7 31169 .249 .082 .166 3.422 .138 .091 1.898 .555 1.099
d. 763-1878 (7 33022 1.77 .346 1.424 24.052 .415 .384 5.601 .235 1.112
e. 1878-2948 (9 23672 2.862 .75 2.113 36.365 1.223 1.222 16.825 .427 1.63
f. 2949-4628 (3 75442 1.383 .656 JgJ27 19.024 .653 .662 8.974 .472 1.009

Total (39 1748870 .818 .258 .561 11.223 .324 .306 4.438 .395 1.187

Source: United Nations (1976), Table 2; World Bank (1980); and Annex B.
a/ Cols (2)-(3) equal implicit “all other countries” under Far East, Developing, UN(1976), pp. 78-91.
b/ See Annex Table C-1, footnote ¢/ for special copper and tin conversions /er Chile, Malaysia, Nigeria.



Table C-3

Aggregate Commodity Trade and Embodied Energy, Sample Countries, 1967

Aggregate Lommodity EStTMATEY EMBOTTEY ENEryy 1967

1967 Trade, in Aggregate, in As Ratio to Commod- Per Cap-

Population ___ million USS___ __quadrillion Bty _ities, in Btu/USS_  ita GOP,

Country ('000) Imports Exports Imports Exports Imports Exports 1970 USS

(1) (2) (3) (4) (5) (6) (7) (8)

Argentina 22787 1095538 1464528 121.146 97.14 110581 66329 924
Brazil 87377 1666646 1654037 164.194 116.905 98518 70679 393
Chile a/ 8845 722499 907684 60.227 97.117 83359 106994 827
Colombia 19553 496862 509923 38.033 33.936 76546 66551 300
Egypt 30620 792003 557824 66.648 43,206 84151 77455 199
Ethiopia 23668 143096 99990 15.82 5.871 110555 58716 68
Ghana 8095 307183 271150 28.818 19.571 93814 72178 240
Greece 8646 1186288 495213 109.807 39.631 92564 80028 911
India 510583 2721589 1605055 256.972 140.088 94420 87279 90
Ivory Coast 4477 262798 325142 22.368 21.916 85115 67404 256
Korea, Rep. 29356 996140 320229 97.792 22,552 98171 70425 213
Malawi 4140 70305 45684 7.115 2.595 101202 56803 74
Malaysia a/ 9835 844732 907459 105.449 92.801 124831 102265 34}
Mexico 45713 1745896 1025654 163.985 91.584 93926 89293 . 598
Nigeria a/ 61449 625940 666771 67.005 28.665 107047 42991 80
Pakistan/Bangl'h 118054 1101114 645086 110.023 50.249 99920 77895 102
Philippines 33652 1183823 799472 107.876 60.941 91125 76227 180
Portugal 9095 1059160 701367 100.481 64.303 94869 91682 559
Spain 32647 3453134 1375235 288.406 131.918 83520 95824 931
Sri Lanka 11686 359201 334446 39.845 20.119 110927 60156 144
Taiwan 13603 577924 488743 63.252 38.466 109447 78704 318
Tunisia 4823 260311 149248 23.646 15.446 90837 103492 244
Turkey 32756 684669 522334 75.079 34.197 109657 65470 328
Yugoslavia 19804 1707331 1251664 164,112 111.125 96122 88782 563
Australia 11822 3455960 3295142 297.651 262.346 86127 79616 2609
Belgium=Luxemb'g 9875 7175903 7032422 675.365 847.037 94116 120447 2289
Canada 20014 10250065 10555253 832.355 1041.443 81205 98666 3620
Denmark 4826 3133901 2473682 338.73 180.202 108086 72848 2877
Finland 4581 1697879 1534440 180.358 193.182 106225 125897 1851
France 49552 12377461 11377484 1079.304 1165.753 87199 102462 2411
Germany, FR 59687 17350636 21735688 1638.688 2086.555 94445 95997 2558
Italy 52624 9697027 8701682 876.722 929.235 90411 106788 1493
Japan 101026 11664019 10442403 1030.379 979.893 88338 93838 1419
Netherlands 12557 8337462 7287608 783,294 837.394 93949 114907 2086
Norway 3784 2746323 1736352 278.934 210.815 101566 121413 2712
Sweden 7856 4700283 4525646 §56.524 488,704 118402 107985 3676
Switzerland 6071 4099076 3470538 428,118 296.947 104443 85552 2934
United Kingdom 54875 17714267 13861495 1720.015 1345.63 97098 97077 2058
United States 198456 26815632 31147209 2713.281 2633.493 101183 84550 4620

SUMMARY: Per Capita Means (Weighted) of Subgroups ranked by GDP/capita (1970 USS), including Taiwan

a. $51-125 (5) 143579 6.5 4.3 .0006 .0003 98012 74273 90
b. 126-309 (8) 17783 32.7 23 .003 .0017 91240 72744 212
c. 310-762 (7) 31169 38 30 .0038 .0025 100955 83859 442
d. 763-1878 (7) 33022 127.7 107.8 .0115 .0107 90358 99037 1285
e. 1878-2948 (9) 23672 358.6 339.2 .034 .033¢ 94777 100078 2378
f. 2949-4628 (3) 75442 184.5 204.3 .0181 .0184 98218 90067 4299

Total (39) 1735267 94.9 89.8 .009 .0086 95108 95246 1160

Source: Annex B. Population from World Bank (1980).
a/ Copper and tin exports converted using Btu/MT, not Btu/$ average for SITC 68, Btu/USS.



Table C-4
Total Embodied Energy Versus Energy Incorporated in "Energy Intensive Materials" a/

[Energy in '000,000,000,000 Btu]

Total Embodied Embodied Energy in Energy Intensive Mtls
Energy _Energy Intensive Materials______ps % of Total b/

Country Imports Exports Net Imports Exports Net Imports Exports
Argentina 121146 97140 24006 84103 14267 69836 69.4 14,7
Brazil 164194 116905 47289 103067 16212 86855 62.8 13.9
Chile ¢/ 60227 97117 -36890 25976 80919 -54943 43.1 83.3
Colombia 38033 33936 4097 17310 9417 7893 45.5 27.7
Egypt 66648 43206 23442 30209 -~ 5882 24327 45.3 13.6
Ethiopia 15820 5871 9949 9019 0 9019 57 0
Ghana 28818 19571 9247 12777 2766 10011 44.3 14,1
Greece 109807 39631 70176 55017 12471 42546 50.1 31,5
India 256972 140088 116884 135735 23284 112451 52.8 16.6
Ivory Coast 22368 21916 452 7648 2666 4982 34.2 12.2
Korea, Rep. 97792 22552 75240 51300 1458 49842 52.5 6.5
Malawi 7115 2595 4520 3237 21 3216 45.5 .8
Malaysia ¢/ 105449 92801 12648 54162 36480 17682 51.4 39.3
Mexico 163985 91584 72401 85170 34010 51160 §1.9 37.1
Nigeria ¢/ 67005 28665 38340 32763 2403 30360 48.9 8.4
Pakistan (+Bang!.) 110023 50249 59774 62967 3073 59894 57.2 6.1
Philippines 107876 60941 46935 57995 7304 50691 53.8 12
Portugal 100481 64303 36178 49052 19008 30044 48.8 29.6
Spain 288406 131918 156488 142651 61108 81542 49.5 46.3
Sri Lanka 39845 20119 19726 22149 197 21952 §5.6 1
Taiwan 63252 38466 24786 37417 ° 9728 27689 59.2 25.3
Tunisia 23646 15446 8200 9425 7418 2007 39.9 48
Turkey 75079 34197 40882 49001 4249 44752 65.2 12.4
Yugostavia 164112 111125 52987 85227 47807 37420 51.9 43
Australia 297651 262346 35305 128210 80105 48105 43.1 30.5
Belgium-Luxemburg 675365 847037 -171672 324629 522043 ~197414 43.1 61.6
Canada 832355 1041443 -209088 311996 500896 -188900 37.5 48.1
Denmark 338730 180202 158528 200377 45586 154791 59.2 25.3
Finland 180358 193182 -12824 105193 149660 -44467 58.3 77.5
France 1079304 1165753 86449 564701 638435 73734 §2.3 54.8
Germany, FR 1638688 2086555 -447867 835573 1092226 ~256653 51 52.3
Italy 876722 929235 -52513 404662 484470 -79808 46.2 52.1
Japan 1030379 979883 50486 504078 437017 67061 48.9 44.6
Netherlands 783294 837394 -54100 389514 504920 ~115406 49.7 60.3
Norway 278934 210815 68119 143570 149051 -5481 51.5 70.7
Sweden 556524 488704 67820 345142 295544 49598 62 60.5
Switzerland 428118 296947 131171 237222 122494 114728 55.4 41.3
United Kingdom 1720015 1345630 374385 900760 645216 255544 52.4 47.9
United States 2713281 2633493 79788 1472484 1105372 367112 54.3 42

SUMMARY: Subgroup Means, Subgroups ranked by GDP/capita (1970 US$), including Taiwan

a. $51-125 (5)
b. 126-309 (8)
c. 310-762 (7)
d. 763-1878 (7)
e. 18782948 (9)
f. 2949-4628 (3)

Total (39)

91387 45494 45893 48744 5756 42988 53.3 12.7
53128 29711 23417 26102 4639 21463 45.1 15.6
119507 78483 41024 66157 23928 42229 55.4 30.5
381006 352588 28418 188811 177130 11681 49.6 50.2
905012 904085 928 465570 475010 -9439 51.4 52.5
1367387 1387880 -20492 709874 633937 75937 51.9 45.7
15727817 14878971 848846 8091488 7175184 916304 51.4 48.2

Source: Annex B

. 3/ For SITC categories identified as “energy-intensive”, see Table 1.

b/ Embodied energy in energy-intensive materials as % embodied energy in all commodities.
c/ Copper and tin exports converted at Btu/MT rather that SITC 68 average of 172,652 Btu/USS.



Table C-5

Total Embodied Energy Versus Energy Incorporated in "Energy Intensive Materials® a/

(Energy in '000,000,000,000 Btul

Total Embodied Embodied Energy In Energy In- Energy Intensive Mtls
Energy __tensive Mtls, excl, Petrol._ _ as % of Total b/ __
Country Imports Exports Net Imports Exports Net Imports Exports
Argentina 121146 97140 24006 78314 10465 67849 64.6 10.8
Brazil 164194 116905 47289 79237 15788 63449 48.3 13.5
Chile ¢/ 60227 97120 -36893 18875 80919 -62044 31.3 83.3
Colombia 38033 33936 4097 13711 2569 11142 36.1 7.6
Egypt 66648 43206 23442 24943 875 24068 37.4 2
Ethiopia 15820 5871 9949 4016 0 4016 25.4 0
Ghana 28818 19571 9247 9105 1824 7281 31.6 9.3
Greece 109807 39631 70176 40356 10039 30317 36.8 25.3
India 256972 140088 116884 123734 17558 106176 48.2 12.5
Ivory Coast 22368 21916 452 6521 792 5729 29.2 3.6
Korea, Rep. 97792 22552 75240 40439 1458 38981 41.4 6.5
Malawi 7118 2595 4520 1594 21 1573 22.4 .8
Malaysia ¢/ 105449 92801 12648 34110 5813 28297 32.3 6.3
Mexico 163985 91584 72401 72359 27718 44641 44,1 30.3
Nigeria ¢/ 67005 28665 38340 21111 505 20606 31.5 1.8
Pakistan (+Bangl.) 110023 50249 59774 51927 1119 50808 47.2 2.2
Philippines 107876 60941 46935 48801 815 47986 45,2 1.3
Portugal 100481 64303 36178 34103 14066 20037 33.9 21.9
Spain 288406 131918 156488 129808 28165 101643 45 21.4
Sri Lanka 39845 20119 19726 10197 197 10000 25.6 1
Taiwan 63252 38466 24786 26484 7447 19037 41.9 19.4
Tunisia 23646 15446 8200 7800 6336 1464 33 4]
Turkey 75079 34197 40882 40657 4035 36622 54.2 11.8
Yugoslavia 164112 111125 52987 74792 40105 34687 45.6 36.1
Australia 297651 262346 35305 111201 63299 47902 37.4 24.1
Belgium-Luxemburg — 675365 847037 -171672 262704 442830 -18012¢ 38.9 52.3
Canada 832355 1041443 -209088 228103 573268 -345165 27.4 55
Denmark 338730 180202 158528 118787 32460 86327 35.1 18
Finland 180358 193182 -12824 63822 146795 -82973 35.4 76
France 1079304 1165753 -86449 491772 485782 5990 45,6 41.7
Germany, FR 1638688 2086555 -447867 609992 976734 -366742 37.2 46.8
Italy 876722 929235 ~52513 359122 219642 139480 4] 23.6
Japan 1030379 979893 50486 330518 421828 -91310 32.1 43
Netherlands 783294 837394 -54100 288157 284045 4112 36.8 33.9
Norway 278934 210815 68119 83217 137019 -53802 25.8 65
Sweden 556524 488704 67820 159905 281053 -121148 28.7 57.5
Switzerland 428118 296947 131171 155338 120249 35089 36.3 40.5
United Kingdom 1720015 1345630 374385 582409 486675 95734 33.9 36.2
United States 2713281 2633493 79788 1003817 877910 125907 37 33.3
SUMMARY: Subgroup Means, Subgroups ranked by GDP/capita (1970 US$), including Taiwan
a. $51-125 (5) 91387 45494 45893 40476 3841 36636 443 8.4
b. 126-309 (8) 53128 29711 23417 20190 1858 18331 38 6.3
¢c. 310-762 (7) 119507 78483 41024 51677 16425 35253 43.2 20.9
d. 763-1878 (7) 381006 352588 28418 145831 131122 14709 38.3 37.2
e. 1878-2948 (9) 905012 904085 928 337947 378637 -40689 37.3 41.9
f. 2949-4628 (3) 1367387 1387880 -20492 463942 577410 -113468 33.9 41.6
Total (39) 15727817 14878974 848843 5841858 5828218 13640 37.1 39.2

Source: Annex B.

a/ For SITC categories identified as "energy-intensive", see Table 1.

b/ Embodied energy in energy-intensive materials as % embodied energy in a1l commodities.
¢/ Copper and tin exports converted using Btu/MT rather than SITC 68 average of 172652 BTU/S.



