15.E

Services Trade Data

Robert McDougall

This chapter covers the preparation of several services trade data sets, used in constructing the
GTAP data base.

15.E.1 Introduction

We document here the preparation of four services trade data sets, covering non-margin services,
margin services usage, margin services supply, and travelers' expenditures. The data adjustmentsfor
Hong Kong re-exports, which also have some service aspects, are covered not here but in chapter
15.C. The construction of the modal shares estimates (used in constructing the margin services data
set; see below) is described in chapter 15.D.

In terms of the GATS modes, the travelers' expenditures data set corresponds to the GATS
mode “consumption abroad”, and the non-margin services data set to “cross-border supply” and
“temporary presence of natural persons’. The margin services data sets deal with international
freight transport, which does not fit well within the GATS modes. The fourth GATS mode
“commercial presence’ is not covered.

The data sets whose construction we describe here al use the GTAP sectora classification
and the GTAP standard country classification (chapter 8). For non-margin services and travelers
expenditures, they comprise collections of bilateral trade matrices. For margin services, we do not
provide bilateral trade data but separate usage and supply arrays, as discussed further below. The
non-margin services data cover all GTAP service commodities except for electricity, gas, water, and
ownership of dwellings. Electricity is covered in the merchandise trade data (chapter 15.B);
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international trade in gas, water, and ownership of dwellings is assumed to be non-existent. The

margin services data set covers the three GTAP transport commodities (water, air, other). The

travelers expenditures data set covers al GTAP commodities except for ownership of dwellings.

The main data source is IMF balance of payments statistics data as of 1999, packaged and
supplied to us by UNCTAD (Luanga and Yu, 1999). For margin services, we aso use the modal
shares estimates (chapter 15.D) and the merchandise trade data (chapter 15.B). The merchandise
trade data are relevant because they contains two values for each merchandise trade flow, one at
fob prices and one at cif. The difference between these two valuations must equate to the sum of
the margins on the flow. The task then is to deal with any internal problems in the balance of
payments statistics data set, to convert it to a GTAP-compatible structure, and to reconcile it with
the other data sources.

The IMF source data cover 140 countries. The country classification is generaly GTAP-
compatible, except that Belgium and Luxembourg are treated as a single country. We discuss the
filling in of missing countries, and the disaggregation of Belgium and Luxembourg, in section 15.E.3.

Our problems in using the balance of payments statistics data set include:

— interna inconsistencies and missing data (discussed further in section 15.E.2),

— thetreatment of travelers expenditures, and

— thetreatment of margin services.

“Travelers expenditures’ includes spending abroad by tourists, people working overseas for
short periods, and the like. The balance of payments statistics treat these expenditures as a single
services commodity. But to fit in with the I-O accounting framework in the GTAP data base, we
need to resolve them into the standard GTAP commodities. So if atraveler abroad buys a T-shirt or
atrain ticket, we treat the expenditure as trade in apparel or in “other transport”, not in “travelers
expenditures’.

In processing the services trade data, we follow a genera principle that applies across the
whole data base construction process, that before combining data sets from different sources, we
extend each data set to cover the complete list of GTAP standard countries. Another principle
specific to this areq, is that where the services trade data and the merchandise trade data are in
conflict, we adjust the services trade data to agree with the merchandise trade data. Thisis because,
at the relevant level of detail, we consider the merchandise trade data to be more firmly based.

The work to be done fdlsinto severa parts:

— remove any interna defectsin the servicestrade source dataand prepare preliminary data sets
for margins services trade, non-margin services trade, and travelers' expenditures (section
15.E.2),

— fillin missing countries (section 15.E.3) to expand the country coverageto the GTAP standard
country list,

—  apportion travelers' expenditures across commodities (section 15.E.4),
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— construct and balance the margin services usage data set (section 15.E.5), and
—  balance the margin services supply data (section 15.E.6).

That done, we collect the various trade data sets into a single data set, and aggregate from
countries to GTAP regions. We discuss that not here but in chapter 15.A, since the boundaries
between services and merchandise trade are somewhat blurred (for example, much of travelers
expenditures ends up looking like merchandise trade), and since the aggregation step is common to
both services and merchandise trade.

15.E.2 Preparing the Initial Data Sets

As discussed above (section 15.E.1, our task here is to prepare from IMF balance of payments
statistics, preliminary data setsfor non-margin services, margin services, and travelers' expenditures.
For our purposes, the IMF data set has several mgjor advantages. it covers a large set of
countries, the commodity classification is more than adequately detailed; and, it coversthe GTAP5
reference year, 1997. Asalways, there are also various disadvantages: it provides no bilatera detail,
its treatment of travelers' expenditures is incompatible with GTAP's, it is non-uniform, in that there
isagreat deal of variation between countries in the level of commodity detail provided, it is subject
to missing reports (that is, not al countries report for al years), and there are some internal
inconsistencies (data reported for a more detailed level of commodity classification do not always
agree with the corresponding data at aless detailed level). Perhaps its greatest limitation is that the
national statistical collections on which it relies do not necessarily provide robust estimates for
services at a detailed level. The level of detail sought by the IMF has increased considerably in
response to the rise to prominence of trade in services in the Uruguay Round of trade negotiations,
and it may be that not all statistical agencies have yet been able to adjust fully to the new priority.

There are 54 service commodities in the source data set, arranged in an amost-hierarchical
system. At thetop isasingle “services’ commodity; beneath that are eleven first-level commodities
such as “transportation”, “travel”, and “communications’; some of these are divided in turn into
second- and third-level commodities. For example, thefirst-level commodity “other business services’
is divided into three second-level commodities— merchanting, operationa leasing, and miscellaneous
— and “miscellaneous’ is subdivided into legal, advertising, research, and so on.

The dtuation for transportation is especialy complex. Thisfirst-level commodity is subdivided
in two different ways, by function and by mode. By function it is divided into passenger, freight, and
other; by mode, into sea, air, and other. (It is because of these two complementary second-level
systems that we describe the overall system as amost rather than strictly hierarchical.) Then cross-
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classfying these, there are nine third-level commodities, from “passenger transport by sea’ to
“other” -mode other transport”.

Not al the IMF commodities map into the GTAP framework. “Travel” refers to travelers
expenditures, and as discussed above (section 15.E.1) this needs to be mapped to the commodities
that travelers actually purchase. “Royalties and license fees’ are, in the GTAP framework, not a
trade flow but an income flow.

There isagood deal of inconsistency in reporting between countries, so that not al countries
report for al years or for all commodities. 31 countries do not report for our reference year, 1997.
Of the remaining 109, not dl report @l commodities. For example, Hungary reports trade in
transportation services by use category but not by mode, Brazil reports only total transportation, and
Indonesia does not report transportation at all.

Furthermore there are some inconsistencies in the data reported, so that values reported for
lower-level commodities do not always agree with those reported for higher-level commodities.
Finaly there are some negative flows. These arise especialy in insurance, where the value of trade
is calculated as premiums less payouts, so that when payouts exceed premiums, the reported value
IS negative.

From thefull data set, we extract services exports and importsfor the 109 countriesthat report
at least partialy for 1997, for 30 commodities. The 30 commodities include aggregate services, the
elevenfirst-level commodities, the three second-level commodities under “other business services’,
both sets of three second-level commodities under transportation, and the nine third-level commodities
under transportation.

At this point we discard from the data set the 31 countries who do not report for the reference
year, even though they do report for earlier years. It should however be possibleto exploit the earlier-
year data to estimate the reference-year data; this remains an area for work in future rel eases.

The next step isto eliminate negative trade flows. Where aflow isnegative, we assignit anew
postive value, based on the average share of the commodity in its parent commodity. We then
rescale both positive and negative values so as to recover the origind global vaue for trade in the
commodity. The effect is to reallocate insurance exports away from countries with initial positive
values (which includes most countries) toward countries with initial negatives (Korea, Finland and
New Zealand). There is no effect on imports, or on commodities other than insurance, since their
values are non-negative from the outset.

Next we fill in missing values, where possible, from the data set itself. In some cases values
are present for disaggregated commodities but not for their parent commodities; in these cases, we
use the disaggregated commodity values to estimate the parent commodity vaues. In other (much
more numerous) cases, we have avalue for the parent commodity but someor all of the lower-level
commodities are absent; in those cases, we estimate values for the lower-level commodities using
average shares. Thislast “filling down” step is by far the largest of these initial adjustments.
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Because of the overlapping commodity categories, the effect of the adjustments can be
measured in different ways. Counting only bottom-level commodities, commodities that are not
further subdivided, we find that the initid filling-in increases globa services exports by 13 percent or
US$140 hillion, from $1056 to $1196 billion. Globa services imports increase by 22 percent or
US$218 hillion, from $978 to $1196 hillion (the agreement with the globa exports total is welcome
but fortuitous).

Table 15.E.1 shows effects of the initia filling-in on trade totals, including both exports and
imports, for individua commodities, both bottom-level and higher. Filling-in of the first-level
commodities is relatively small, ranging between 0.0 percent (communication) and 12.9 percent
(insurance) of the initia total. The effects on the lower-level commodities are higher, reflecting the
tendency by many countries to report at the higher level but not at lower levels. The percentage
increases range up to 45.5 percent for “other”-mode passenger transport services, but the most
affected commodities are mostly small in total value.

Table 15.E.2 showsthe effects of the initia adjustments on the thirty most affected countries.
We define these as the countries with the largest absolute increase in estimated exports in bottom-
level commodities. We show the sum of the estimatesfor bottom-level commodities, before and after
filling-in.

The cut-off vaue for incluson inthetableis $1.1 billion, so for any country not in the table the
absolute increase in the bottom-level estimates is $1.1 billion or less. The largest absolute increase
is$109 billion, for Japan, and the largest percentage change is 1074 percent, for Oman. Even where
the increase in the bottom-level estimates is very large, however, the initid data may be fairly
complete a higher levels. Oman for example has complete information for first-level commodities,
including transportation and “other business services’; dl it lacksisthe breakdown of transportation
and “other business services’ into second- and third-level commodities.

After the initia filling in, we rebalance the transportation estimates. As noted above, for
transportation, we have two separate second-level classifications, by mode (sea, air, other) and by
function (passenger, freight, other). The smple pro-rating method used to fill in the missing vaues
cannot ensure that the second-level estimates are consistent with both sets of second-level estimates.
Infact, as we apply it, it leaves them consistent with the modal classes but not with the functional
classes. Furthermore, for some countrieswith completeinitial information, the estimatesin the source
statistics are unbalanced.

Accordingly, after the initia filling-in, we rebalance the bottom-level estimates for
transportation against both sets of second-level estimates. We use the RAS method, applying by-
mode and by-function scaling factorsto the third-level estimatesto achieve the required by-mode and
by-function subtotals. These adjustments do not change the total value of transportation exports or
importsfor any country, only the breakdown within that total. Astable 15.E.3 shows, for exportsthis
involves overall increases for passenger transport services, and decreases for freight and other
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transport services. For imports (table 15.E.4), passenger and “ other” transport services decrease, and
freight transport services increase. Taken over al countries, the effects are quite moderate, though
of course they may be more extreme for individua countries.

Astables 15.E.3 and 15.E.4 remind us, up to this point the export and import estimates have
been handled separately. At this point however we have eliminated their internal inconsistencies, and
are ready to reconcile them with each other (we can also smplify the data set by deleting dl but the
bottom-level commodities). We also need to combine them to generate bilateral trade estimates. We
handle these two tasks together.

Table 15.E.1 Filling in of Services Trade Data, by Commodity (US$hillion)

Before After Change Percentage Change
Transportation 586.7 639.7 530 9.0
Transportation, passenger 136.7 158.0 21.3 15.6
Transportation, freight 270.7 3105 39.8 14.7
Transportation, other 148.0 1712 231 156
Seatransport 2120 263.6 51.6 24.3
Passenger transport by sea 6.1 83 22 36.8
Freight transport by sea 1487 1954 46.7 314
Other seatransport services 415 59.9 18.3 4.1
Air transport 184.1 2316 475 258
Passenger transport by air 121.7 1513 29.6 244
Freight transport by air 26.6 328 6.2 234
Other air transport services 328 475 14.7 448
Other transport 114.6 1445 299 26.0
Passenger transport by other 26 38 12 455
Freight transport by other 489 68.2 193 394
Other transport by other 60.8 725 117 193
Travel 708.2 797.3 89.1 126
Communications 45.6 45.6 0.0 0.0
Construction 63.2 63.2 0.0 00
Insurance 51.6 58.3 6.7 129
Financial services 60.7 60.7 0.0 0.0
Computer and information services 25.7 25.7 0.0 0.2
Royalties and license fees 914 100.1 87 95
Other business services 567.8 5713 35 0.6
Trade 76.1 9.1 230 30.2
Operational leasing 14.8 188 40 272
Miscellaneous business 376.6 4534 76.8 204
services
Personal and recreational services 301 30.2 01 0.2

Government servicesn.e.i. 30.1 30.2 0.1 0.2
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Table 15.E.2 Filling in of Services Trade Data, for Selected Countries (US$hillion)

Percentage

Before After Change Change
Austria 446 51.6 7.0 16
Brazil 86 25.7 171 198
Chile 4.3 77 34 78
Colombia 5.6 85 29 51
CostaRica 12 27 15 120
Denmark 16.6 301 135 82
Greece 59 139 80 136
Indonesia 103 235 133 129
India 5.6 213 157 279
Ireland 94 212 118 126
Israel 136 195 5.9 43
Japan 83.6 192.8 109.2 131
Kazakstan 0.8 20 11 131
Korea 345 56.3 21.8 63
Kuwait 41 7.0 29 72
Sri Lanka 0.6 22 16 293
Mexico 225 240 15 7
Malaysia 6.5 325 26.0 398
Nigeria 20 55 35 175
New Zealand 39 9.0 5.2 134
Oman 01 12 11 1074
Philippines 26.2 29.3 30 12
Russia 264 330 6.6 25
Singapore 14.1 50.0 35.8 253
Syria 20 31 11 %!
Thailand 139 331 19.2 139
Tunisia 25 37 11 46
Turkey 237 279 42 18
Ukraine 5.7 72 15 27

South Africa 6.5 11.3 48 74
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Table 15.E.3 Rebaancing Transportation Services Exports (USS$ billion, before+after)

Passenger Freight Other Total
Sea 45+ 71 766+ 725 200+215 1011
Air 750+ 775 164+ 180 208+ 16.7 1122
Other 21+ 26 A3+ 3B7 409+ 391 774
Total 816+ 87.2 1273+ 1262 817772 290.6

Tablel5.E.4 Rebaancing Transportation Services Imports (USS billion, before=-after)

Passenger Freight Other Total
Sea 38+ 43 1188+ 1215 399367 1625
Air 763+ 65.1 164+ 26.1 26.7+ 281 1194
Other 17+ 14 338+ 36.6 316+ 291 67.1
Total 818+ 70.8 169.0 + 184.3 982+ 939 349.0

First we set aworld trade target for each commaodity, calculated as the geometric mean of the
estimates for world exports and world imports. Table 15.E.5 shows the initia estimates for world
exports and imports, and the world trade targets. The biggest relative difference isfor “other”-mode
passenger transport, where the export estimate is amost 90 percent greater than the import estimate.
The biggest absolute difference is for freight transport by sea, where the import estimate exceeds
the export estimate by dmost $50 hillion.

We rescale the export and imports estimates for individua countries to match the common
world target. We aso construct a bilatera trade matrix for each commodity, by mutualy pro-rating
the rescaled exports and imports estimates. We then zero out the diagonal entries (that is, impose
zero intra-country trade), and rebalance against the export and import estimates using the RAS
procedure.

It would of course be desirable to obtain a gtatistical base for constructing the bilatera trade
flows. Since bilaterd trade statistics areindeed available, notably from EUROSTAT, thisisapriority
for future work.

This completestheinternal reconciliation of the servicestrade data. Thefinal stageintheinitial
preparation isrecasting it in amore GTAP-compeatible form. Thisincludes mapping from the origina
service classfication to the GTAP sectoral classification, and dividing the data into three data sets,
for non-margin services, margin services, and travelers' expenditures.
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Table 15.E.5 Derivation of World Trade Targets (US$ billion)

Exports Imports Trade
Passenger transport by sea 7.1 43 55
Freight transport by sea 725 1215 939
Other seatransport services 215 36.7 281
Passenger transport by air 775 65.1 710
Freight transport by air 180 26.2 21.7
Other air transport services 16.7 281 217
Passenger transport by other 26 14 19
Freight transport by other 35.7 36.6 36.1
Other transport by other 391 291 337
Travel 4119 385.3 3984
Communications 211 246 27
Construction 374 258 311
Insurance 24 35.8 284
Financial services 379 229 294
Computer and information services 122 135 128
Royalties and license fees 51.9 481 50.0
Trade 54.2 44.9 494
Operational leasing 76 112 9.2
Miscellaneous business services 2344 2190 226.6
Personal and recreational services 146 156 151
Government services, n.e.i. 470 492 481
Total 12432 12450 1234.8

In mapping to the GTAP sectora classification, we exclude two of the original sectors.
“Royalties and license fees’ is not recorded as trade in the GTAP framework, but as factor
payments; so we simply discard it. “Travel” represents travelers expenditures (not passenger
transport services, which are classified elsewhere). As noted in the introduction, we do not treat
these asacommodity, but seek to record them against the goods and services purchased (seefurther
section 15.E.4). The remaining service sectors are mapped to the GTAP sectoral classification as
shown in table 15.E.6. The mapping is fairly straightforward - not fortuitously, since the GTAP
sectoral classification in the services area was designed with this data source in mind.

In dividing the data into margin and non-margin data sets, we treat freight transport services
asmargin services, and al other transport services as non-margin services. We don't present bilateral
trade matrices for the margin services, since these are not required for the GTAP data base; instead
we provide separate arrays for exports and imports.

Areas for future work include exploiting bilateral trade statistics from other sources, and
exploiting data from earlier yearsin filling in missing data for the GTAP reference year.
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Table 15.E.6 Mapping Service Sectorsto GTAP

Service sector GTAP sector

Passenger transport by sea Water transport (non-margin)
Freight transport by sea Water transport (margin)
Other seatransport services Water transport (non-margin)
Passenger transport by air Air transport (non-margin)
Freight transport by air Air transport (margin)

Other air transport services Air transport (non-margin)
Passenger transport by other Other transport (non-margin)
Freight transport by other Other transport (margin)
Other transport by other Other transport (non-margin)
Communications Communication

Construction Construction

Insurance Insurance

Financial services Other financial services
Computer and information services Other business services
Trade Trade

Operational leasing Other business services
Miscellaneous business services Other business services
Personal and recreational services Recreational and other services
Government services, n.e.i. Public administration etc

15.E.3 Filling in Missing Countries

As discussed above (section 15.E.1), the services trade data set has its own country classification.
This classification omits some countries included in our standard country classification, and treats
Belgium and Luxembourg as one country. So we need to fill in data for the missing countries, and
separate Belgium and Luxembourg. In the process, the number of countries in the services trade
arrays increases from 109 to 211.

Infilling in the missing datafor non-margin services we assume that the val ue of trade between
any two countries depends on the scale of their economies. More specificaly, estimated trade
between any two countriesis directly proportiona to the scale of each country’s economy. We use
GDP asthe scale variable. So our estimate for trade in a service commodity between two countries
isequal to the product of their GDPs, multiplied by acommodity-specific proportiondity factor. We
estimate the proportionality factors as the average ratio of the trade value to the product of GDPs
for the countries for which we have services trade data. In splitting out trade for Belgium and
Luxembourg, we likewise used GDP shares.

We take a similar approach for margin services. But since the margin services trade data are
not bilateral, we estimate each country’ s margin services exports or imports as equal to the product
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of its GDP and a commodity-specific proportionality factor. As with non-margin services, we split
out Belgium and Luxembourg using GDP shares.

For non-margin services, this step increases the estimated global value of trade from US$635
billion to $713 hillion, or by 12 percent. For travelers expenditures also, it increases globd trade by
12 percent, from $398 to $446 hillion. For margin services, it increases globd trade from $152 billion
to $160 hillion, by 5 percent. Although amost haf the countriesin the expanded data set have made-
up data, they are mostly small countries, and total trade is not greeatly affected.

Table 15.E.7 indicates non-coverage of individual GTAP regionsin the servicestrade data. For
single-country regions, the indicator is either O or 1. O indicates that the country is covered in the
services trade data, 1 that it is not covered. For multi-country regions, theindicator may lie between
0 and 1, if some countries in the region are covered and some are not. In such cases, the indicator
is equal to the share of non-covered countries in the region’s total services trade (exports plus
imports, summed over commodities; including non-margin services, travelers expenditures, and
margin services). For brevity, we omit fully covered regions.

In the table, a non-coverage ratio of 0.00 should be taken as “non-zero, but less than 0.005".
The United States and France appear in the table with ratios of 0.00 or close to it because of small
oversess territories not covered in the source statistics— for example, Guam for the United States,
and Réunion for France. A ratio of 1.00 indicates that the services trade data do not cover theregion
a all. This occurs for eight single-country regions, of which the largest in GDP are Taiwan,
Switzerland, and Hong Kong. The multi-country regions generally have ratios between 0 and 1, with
the exception of “Rest of South America’, which has a ratio of exactly 1, none of its member
countries (Paraguay, Guyana, and Surinam) being covered. At the other extreme, “Rest of EFTA”,
“Rest of SACU”, and “Rest of South Asia’ have ratios very close to zero, since only a few, very
sndl member countries are omitted (Liechtenstein for “Rest of EFTA”, Lesotho for “Rest of
SACU”, Bhutan for “Rest of South Asia’).

We note that the table does not fully indicate the incidence of filled-in valuesin the find data
set. In fact every country’ s trade is affected by thefilling-in process, not just the omitted countries'.
For example, the table omits Germany, since it has aratio of exactly 0, being covered in the original
data set. Nevertheless the filling-in procedure increases Germany’ s non-margin services exports by
6 percent, from $49 to $52 hillion, and its non-margin services imports by 5 percent, from $59 to $62
billion. Although Germany is covered in the source data set, some of itstrade partners are not; so we
fill in trade values for 101 new (mostly small) partner countries.
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Table 15.E.7 Non-coverage Ratios for GTAP Regions

GTAP Region Retio GTAP Region Rdtio
Hong Kong 1.00 Rest of Middle East 0.29
Taiwan 1.00 Rest of North Africa 0.28
Vietnam 1.00 Botswana 1.00
Other South Asia 0.01 Rest of SACU 0.01
United States 0.00 Malawi 1.00
Rest of Central America 022 Mozambique 1.00
Rest of South America 1.00 Zambia 1.00
France 0.01 Zimbabwe 1.00
Switzerland 100 Other Southern Africa 0.32
Rest of EFTA 0.00 Rest of Sub-Saharan Africa 0.30
Soviet Union 0.06 Rest of World 0.71

The filling-in procedure offers several opportunities for improvement. Research undertaken
after completing the trade modul es suggests that merchandise trade would be abetter scaling variable
than GDP. Furthermore, we should be able to improve our estimates of trade between covered and
omitted regions by using information about individual included regions instead of using the same
proportionality constantsfor all regions. For example, asit appears from the source data that relative
to GDP, Germany trades more intensively in services than does Japan, so it would be appropriate to
use higher proportionality constantsfor Germany’ strade than for Japan’s. The current practicelikely
leads to underestimation of Germany’s trade with non-reporters, and to overestimation of Japan’s.
Finally, it is not clear whether the filling-in procedure should increase the totd trade of the included
countries, or whether it should hold it constant, reallocating the trade away from their covered-
country to their omitted-country partners. At the time of writing, we don’t know enough about the
construction of the source statistics to answer this.

Nevertheless, future improvements in the quality of the final data set are likely to arise more
from improvements in the source data thanin our processing of it. Since the share of made-up data
inthefinal dataset israther small, the potential benefits from improving the estimation procedure are
likewise limited. And as we see below (section 15.E.5), even among the covered countries the
accuracy of the source statistics is in some places questionable.



15.E.4 Travelers Expenditures

After expanding the preliminary services trade data sets to standard GTAP countries (section
15.E.3), for travelers expenditures we have an extra step to perform. The services trade data gives
us a bilateral trade matrix for travelers expenditures treated as a single commodity. We have to
divide this up between the 66 standard GTAP commodities, so that travelers expenditures on, for
example, accommodation abroad are treated as exports of the GTAP commaodity “recreationa and
other services’ from the country in which they are traveling to their country of residence.

In GTAP 5, the commodity composition of travelers' expendituresisnot based on statistics but
on synthetic estimates. We take as our starting point the commodity composition of private
consumption in the exporting country. (Thereisacircularity here, because we take our estimates of
commodity composition from the GTAP data base; we get around this by using apreliminary version
of the data base.) We then adjust this judgmentally, increasing the shares of transport services,
“recreational and other services’, and government services, decreasing the shares of food
commoadities, and setting the share of ownership of dwellings at zero.

We use the commodity composition of the exporting country, rather than of the importing
country, for reasons of expediency. If the consumption pattern in the importing country is very
different from that of the exporting country, and travelers’ expenditures are a significant source of
demand in the exporting country, then fitting the exporting country’s I-O data to the trade data
(chapter 19) can strongly affect itsindustry structure, causing some previoudy insignificant industries
to become large. Since we have little confidence in the commodity composition of travelers
expenditures, we want to avoid major impacts on the industry structure; basing it on the exporting
country’ s consumption composition helps in that.

Given the large share of travelers expenditures in services trade, and the availability of
statistics, at least for afew countries, on their commodity composition, exploiting those statistics is
one of the highest priorities for further work in services trade in future GTAP releases.

15.E.5 Balancing the Margin Services Usage
Data

Our task now is to generate a margin services usage data set, using three inconsistent data sets
covering margin services usage — the preliminary margin services trade estimates developed in
section 15.E.2, the modal shares estimates (chapter 15.D), and the merchandi se trade data (chapter
15.B).
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As noted above (section 15.E.1), the margin usage array we seek to construct is indexed in
four dimensions, by margin commodity, merchandise commodity, country of origin of the
merchandise, and country of destination. Our margin services imports data set (sections 15.E.2,
15.E.3) covers two of these — the margin service and the country of destination. The merchandise
trade data set (chapter 15.B) also implicitly provides margins values, as the differences between the
fob and the cif vaue of each trade flow. These values are indexed by merchandise commodity,
country of origin of the merchandise, and country of destination.

Since we consider the merchandise trade datare atively reliable, we prefer to adjust the margin
services trade estimates to match them, rather than the other way around. Using these two data sets
alone, we could extract margin services usage estimates from the merchandise trade data, and then
gilit them across margin commodities by pro-rating according to the margin services imports
estimates. This however would yield highly implausible estimatesin which, for example, air transport
was as likely to be used for coal as for electronic equipment, and land transport was as likely to be
used in trade between the United States and Japan as between France and Germany.

It isfor this reason that we have constructed the the modal shares data set (chapter 15.D).
This coversdl four of the required dimensions: the margin service, the merchandise commodity, the
country of origin of the merchandise, and the country of destination. What it lacks is money vaues,
it provides only the shares of the various margin commodities in each flow.

We could now combine the modal shares and the merchandise-trade-based estimatesto obtain
the required margin services usage matrix quite smply. Recalling however that the modal sharesdata
set is constructed largely through heroic assumptions and extrapolation (chapter 15.D), whereas the
margin services imports data set is relatively well grounded in source statistics (section 15.E.2), we
prefer to make maximum use of the latter.

Our plan of procedureis:

—  adjust the margin servicesimports data to match the merchandise-trade-based usage estimates;

—  aply the modal shares estimates to the merchandise-trade-based estimates to obtain initial
estimates for the full four-dimensional usage array; and

—  balance those initid estimates against the merchandise-trade-based usage estimates and the
adjusted margin services imports estimates simultaneoudly.

The merchandise-trade-based and the margin services import estimates have one dimension
in common. Thus we compare margin usage by country between the two data sets and of coursewe
can compare globa margin usage.

According to the margin services imports data set, global margin usage is $160 hillion;
according to the merchandise trade data set it is $213 billion, 33 percent higher. So the two data sets
agree on the order of magnitude of the global value.

Astable 15.E.8 shows, the two data sets aso differ in the distribution of margin services usage
across countries. The table compares shares in global margin usage between the two data sets, for
selected countries. The countries selected are those with relatively largerevisionsin relaively large
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shares. For some countries, the differences are drastic. Passing from the margin imports to the
merchandise-trade-based estimates, the Czech Republic’s share in world margin services usage
increases by a factor of more than 29; here it is possible that the services trade data reflect
deficiencies in the statistics of an economy in transition. For Myanmar, the share decreases by a
factor of more than 11; here the country is not covered by the services trade source statistics, and
our filling-in rule (section 15.E.3) may have overestimated the usage value greetly. But even for large
and mature economies we see quite substantial differences. For example, the United States' share
grows by afactor of 1.8, from 9.2 percent to 16.2 percent of world margin services usage; the share
of Italy declines by afactor of 2.2, from 6.8 percent to 3.0 percent.

To estimate global margin usage by mode of transport, we calculate global shares from the
margin services import data. According to that data set, “other transport” accounts for 24 percent
of total international margins, water transport for 62 percent, and air transport for 14 percent.
Applying these shares to the merchandise-trade-based estimate of global margin usage, we get
money vaues of $51 hillion, $132 hillion, and $30 hillion, respectively.

Our next step is to balance the margin services imports data against these global by-margin
totals and the by-destination totals from the merchandise trade data. Following the RAS procedure,
we apply by-margin and by-destination scaling factors against the margin imports data set. Thisyields
our fina estimates of margin services usage by destination and commodity together.

To construct the full four-dimensional margin usage array, we need to apportion these
estimates across freight commodities and sourceregions. For example, we have an estimate that the
United States uses $21.8 billion of water transport margin services, we need now to estimate how
much of this is incurred in importing oil from Saudi Arabia, how much in importing eectronic
equipment from Japan, and so on. Alternatively, we can ook at the problem as one of gpportioning
the merchandise-trade-based estimates across the margin commaodities.

As noted above, we construct our initial estimates for the full four-dimensiona array by
applying the modal shares estimates (chapter 15.D) to the merchandise-trade-based margin value
estimates. For example, for imports of e ectronic equipment into the United States, the merchandise
trade data set shows total margins of $582 million, while the modal shares data set shows the share
of “other transport” as 0.5 percent, the share of water transport as 37.9 percent, and the share of air
transport as 61.6 percent. Applying the shares to the total margin, we estimate money values of $3
million for “other transport”, $221 million for water transport, and $359 million for air transport.
Smilarly, for imports of oil from Saudi Arabia, the transport margin data set shows awater transport
share of 99.0 percent, so we calculate water transport margins as $603 million out of atotal margin
cost of $609 million.

Proceeding in the same way for al sources and countries, we obtain the initial estimates for
the full four-dimensional usage array. Summing these over merchandise commodity and origin, we
obtain totals for margin usage by margin and destination that we can compare with the final data set
for margin usage by margin commodity and destination described above. Thus for imports into the
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United States, we cd culate totals of $4.8 billion for “other transport”, $23.4 billion for water transport,
and $6.2 billion for air transport. The corresponding estimates from the margin-by-destination data
set are $6.1 hillion for “other transport”, $21.8 billion for water transport, and $6.6 billion for air
transport. The two data sets show the same value for total margin usage by the United States, $34.5
billion, since both inherit it from the merchandise trade data set. Thus they differ only in modal
composition.

Tablel5.E.8 Sharesin World Margin Services Usage, for Selected Countries

From Margin Imports From Merchandise Revision Revision
Countries Data (%) Trade Data (%) Direction Factor
China 4.36 8.37 + 19
Czech Republic 0.02 055 + 294
Denmark 162 055 1 30
United Kingdom 245 4.06 + 17
Indonesia 2.33 114 ! 20
India 242 0.95 ! 25
[taly 6.79 3.02 ! 22
Japan 7.69 1041 + 14
South Korea 149 348 + 23
Kuwait 0.65 0.16 ! 42
Mexico 018 097 + 54
Myanmar 054 0.05 1 114
Netherlands 4.95 250 1 20
Poland 0.35 095 + 27
Thailand 320 131 ! 25
United States 9.20 16.19 + 18

Table 15.E.9 compares the estimates derived from the modal shares data set with the
rebalanced margin imports data set. It shows only selected countries, more specifically, the countries
with the largest margin imports and the largest differences in their composition.

The most striking feature of table 15.E.9 is that in generd, the estimates derived from the
modal shares data set appear generaly preferable to those from the rebalanced margin imports data
set. This is remarkable, given that the modal shares data set is heroically extrapolated from a one-
country data set, while the margin-by-destination array has a relatively strong statistically backing.
The cases reported in the table fall into three classes.

— Inseverd idand or near-idand countries, the initial estimates show low shares for “other”
transport (essentidly land transport), but the margin imports data set shows much higher
shares. This happens with Singapore, Taiwan, the Philippines, and severa other countries.
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Table 15.E.9 Comparison of Margin Usage Estimates derived from (1) Modal Shares and (2)
Margin Import Data Sets (US$ million)

Countries “Other” Water Air
Bangladesh [€h) 176 212 53
2 3 435 3
China @ 2486 10634 4687
) 2880 13059 1868
Germany @ 5691 5527 2073
) 7877 4881 532
Denmark €N 440 552 171
@ 14 1146 4
Egypt (N 184 707 168
) 21 1034 5
France () 3059 3317 1068
2 1094 247 2102
Indonesia @ 112 1793 522
) 686 1088 654
Italy @ 2072 3531 830
) 1221 4858 34
South Korea D 99% 4962 1442
) 2385 4307 709
Mexico (N 954 832 279
%) 127 663 1276
Netherlands (1) 151 2884 8387
) 1740 3392 189
Philippines @ 42 1418 562
) 547 860 615
Saudi Arabia (N 14 759 164
© 22 1085 1
Singapore D 79 2916 1714
2 1340 2130 1239
Sweden @ 576 799 263
) 53 1562 24
Taiwan @ 66 2402 1115

@ 97 2173 483
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Here the modal-shares-based estimates are much more plausible. The problem here is that
in theinitial processing of the source data (section 15.E.2), we fill in missing services trade
data for these countries using average shares, but these countries must have much lessthan
average “other” transport shares.

—  Onthe other hand, there are several countries where the modal-shares-based estimates show
a reasonably norma modal composition, but the margin imports data set shows vary small
sharesfor air and “other” transport. Cases include Denmark, Sweden, and Egypt. It may well
be that Denmark ,for example, consisting of a peninsulaand an archipelago, has a higher-than-
average water transport share; but that is no reason why its air transport share should be tiny
(0.3 percent) compared to the globa average (14.3 percent). Again the modal-shares-based
estimates appear more plausible. The countries involved have reasonably complete reporting
in the services trade source data; we suspect that the source data are simply inaccurate.

—  There are aso cases where both estimates appear broadly plausible, athough quite different.
For example, the margin imports data set shows higher sharesfor water and land transport and
lower for “other transport” in France. Further investigation would be required to determine
which set of shares is more accurate.

At this point it seems that we can smply declare the “initia” four-dimensiona usage array to
be aso thefina array, and discard the margin-imports-based margin-by-destination array. At thetime
at which the work was planned however, the comparisons summarized in table 15.E.9 had not been
made, and the procedure was developed in the belief that the margin-imports-based data were more
reliable (we were more concerned about the heroic extrapolation of the modal shares data, than by
the filling in of the services trade data). Accordingly, we prepared the fina four-dimensiona usage
array by adjusting the initia estimates to match the margin-imports-based data.

Specificaly, for each destination country, we have a three-dimensional margin usage array,
indexed by merchandise commodity, merchandise origin, and margin (mode). We balance this
smultaneoudy against totals for usage by merchandise commodity and origin from the merchandise-
trade-based estimates, and values for usage by margin from the margin-by-destination data set.
Following the RAS procedure, we apply by-commodity-and-origin and by-margin scaling factors to
the initia estimates, to obtain the find margin usage array.

Looking to the future, we expect that the quality of the source data will improve as the
statistical collections for services mature. It is aso clear that we need to reconsider the policy of
preferring the margin imports data to the modal shares data. At a minimum, we should prefer the
modal shares data for countries where the margin imports data have been filled in using average
shares.
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15.E.6 Balancing the Margin Services Supply
Data

We now face the problem that the margin usage data are inconsistent with the margin supply data.
For each margin commodity, total margin usage (summed over freight commodity, freight source
country, and freight destination country) should be equal to total margin supply (summed over margin
supply country), but thisis not the case. We resolve thisinconsistency by rescaling the margin supply
data to agree with the margin usage data. Table 15.E.10 shows the initial and final margin supply
values and the scaling factors.

Table 15.E.10 Margin Supply (USS$ hillion)

Initial value Final value Scaling factor
“Other” transport 37.997 50.071 133
Water transport 97.693 131.717 135
Air transport 22.807 30.439 133

The scaling factors are al close to the average scaling factor of 1.33, the ratio of the global
margin services value from the merchandise trade data set to the value from the margin services
trade data set.

15.E.7 Final Overview

To summarize the work described in this chapter, we prepare four servicestrade data sets, covering:
— non-margin services trade, with an aggregate value of $712 hillion,

— travelers expenditures, with an aggregate value of $446 hillion,

—  margin services usage, with an aggregate vaue of $160 billion, and

— margin sarvices supply, aso with an aggregate value of $160 hillion.

The final estimates generally respect the source data and pass sanity tests, though the modal
composition of margins usage appears suspect for several countries. Mgjor areas for future work
include exploiting available statistics on the bilateral structure of services trade, and acquiring and
exploiting statistics on the commaodity composition of travelers: expenditures. There are a so severa
opportunities for improvement in the procedures used to exploit the current data sources.
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