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The extent to which enterprises send material abrfoa further processing has accelerated
considerably in recent years; reflectingimprovetadand cheaper) communication and
transportation technologies, trade liberalizatigreater movement of capital and the presence of
economies capable of offering reliable productiofrastructure at low costs. The 2008 SNA
responds to these developments by introducing agehdrom the 1993 SNA; where it was
assumed that when goods moved from one countryathar, there would almost always be a
change of ownership. The 2008 SNA change aligns rdeording of these international
transactions in goods and services with their Ugthgy and actual financial transactions. But it
also means changes in how the accounts are intedpgarticularly in the context of input-output
tables. This paper describes the rationale forctienge in the 2008 SNA and its impact on
supply-use and input-output tables in particulaal$o presents a summary of changes that need

to be implemented at both the data-collection lewel the statistical estimation stage



GOODSFOR PROCESSING IN THE 2008 SNA

I ntroduction

The extent to which enterprises send material abfoa further processing has accelerated
considerably in recent years; reflectingimprovetadand cheaper) communication and
transportation technologies, trade liberalizatigreater movement of capital and the presence of

economies capable of offering reliable productiinaistructure at low costs.

The 1993 SNA largely assumed that there was a ehangwnership when goods for further
processing moved from one country to another. herotwords a transaction was imputed in the
accounts to reflect the ‘acquisition’ of the goduols the processing company, with a further
transaction imputed to reflect the flows and vabfighe processed goods back to the company

that paid for the processing services.

This was, to some extent, driven by a view thatdbeounts should try to reflect the physical
production technologies, in other words physicgluis as well as services, used to produce a
product and in particular to facilitate input-outpanalysis. But it is fair to say that an equally
important driver was pragmatic: in many countrieerchandise trade statistics record goods when
they cross the border. Pragmatic or not, the agpreas not in itself a complete panacea from a

practical perspective for a number of reasons:

i.  The value imputed to the goods in the trade rBgumay not always be reliable. Even
though the parties concerned may ascribe no valuket goods themselves, in principle
Customs officials should attribute an appropriatasalength value to the goods to combat
money laundering and transfer pricing betweeniafés. However, this may not always
happen and there is also a high probability thatdifference between the goods on entry
and departure may not agree with the processingrdeeived. This is likely to be
particularly so when the goods embody some formteflectual property, including those
recognized as produced assets in the 2008 SNA, asichsearch and development, but
also other types of intellectual property suchradgmarks. A processor for example may

produce the same drug for two companies, one geaad one a brand, but the value of



the branded products will generally be greater tin@ngeneric, even if the values of the
physical inputs and the processing fees are the shlolding gains and losses may also
cause difficulties. Although these can be elimidafi®m the production account of the
processor, the return movement of goods, recortiéidea full market value, is likely to

include a holding gain/loss as if it accrued to phmecessor and not to the owner of the

goods.

Even if the values where accurately recordeténtifying the goods that have been
reprocessed is non-trivial. Whilst of less concéanthe Balance of Payments, this is
important for the national accounts. Generally tdmy information available from a
production survey for a national accountant willtbe processing fee charged or paid by
the companies. The national accountant will neeas®this information to identify in the
merchandise trade statistics those goods whoses/aare imputed by Customs officials
in order to impute the same flows to the productiooounts for industries. This is doubly
difficult when the goods that are exported and tleeimported change their classification;
which is generally the case. There is a risk tioeeethat one of the reasons for imputing a
change of ownership — attempting to reflect thesptal production process for a product

—is in itself difficult to attain.

Further complications arise for the accumuwati accounts. If there is unfinished
processing at the end of the accounting periods iecessary to record a change in
inventories in the capital account and balancetsires to additionally impute flows to the
financial accounts of both parties. Implicitly, $hireconciliation” via the accumulation
accounts attributes holding gains and losses oentavies to the processor and not the
owner of the goods yet it is the owner who beaesrtbks and earns the rewards from
owning the goods — for example the goods may keolodamaged or may simply become
obsolete while in process. These other volume amiatso apply to the economic owner
and not the processor. Treating this transfersifsrand rewards as a trade credit stretches

the definition of this item.

The 1993 SNA did not treat all flows of goods processing in the same way. It imputed
a change of ownership when the transactions coedeaffiliated establishments, whether

the goods were sent abroad for processing or ndt. i imputation was assumed for
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goods sent for processing to a non-affiliated ddimesstablishment. Moreover if the
goods were sent abroad and then sold on withoutrieg to the economy of the owner,
again no imputation was recorded. Finally the 188 and BPM5 contained differences
in practical guidance as to when goods for proogssould be identified as such. The
1993 SNA only imputed a change in the case of anlisd processing (reclassification of
the good at three-digit CPC) whereas BPM5 suggests convention that all processing

be assumed substantial.

These complications aside another considerationcezoed the basis of the idea that an
imputation was preferable for input-output purposé#ilst it is true that the tables have
widespread use in studies related to productiohnigogies it is not altogether clear that an

imputation of a change of ownership is necessaabt for all input-output applications.

Consider, for example, a petroleum refining pldoat tprovides services to two oil extractors. In
one year it refines oil for a company whose extoactmethods are carbon intensive (that is the
process of extraction itself leads to the reledsmnsiderable CO2 emissions). In the second year
it refines oil for a company whose extraction metthare considerably less carbon intensive. In
both years it refines exactly the same amountlofdiother things being equal, in the 1993 SNA
the total amount of embodied CO2 per unit of outpilitbe considerably higher in year 1 than in
year 2, despite the fact that the refinery proakss@ctly the same amount of oil with exactly the
same processing methods. With the 2008 SNA the €fitibdied per unit of output is the same in
both years. This does not make the 1993 SNA incgriemerely illustrates the care needed in
interpreting 10 tables and results of 10 analy$ise change in the 2008 SNA does not eliminate
the need for careful interpretation; it merely neesi a change in interpretation. To say one

approach is necessarily better than another isaat, contentious.

In addition it's important to recognize that thesamption of a change in ownership actually
imposes an additional potential source of errorwbee considers the sources of input-output
tables — namely production surveys, which provile building blocks of inputs used in
production and outputs. These surveys typicallyestkblishments what goods and services they
have purchased in order to produce a given ouggd, they will include payments made to
processors but rarely contain information on theesof goods they sent for processing and then
received back. National accountants are requiregftempt to estimate this information on the



basis of estimates made by customs officials andhenbasis of judgements as to whether an
individual establishment exported the goods forcpssing and re-imported the processed goods.

Naturally, these judgements can introduce errors.

Secondly it's important to recognize that inputpuittables for a given industry grouping reflect
an amalgamation of many establishments, who asadylito have different production functions
and, at the margin (even at a 4 digit CPC levétlernt products. Some of these establishments
will have outsourced service activities some wdl/é retained them in-house. Some will produce
secondary products. Some will be labour intensBame will be capital intensive. Some will use
derivatives to protect themselves from price flations in their production costs. Some will be
able to use economies of scale in negotiating inmites. Some establishments will be
responsible for the entire process of productionadinal good. Others will purchase semi-
finished goods before producing the final good. &bwer, in many countries, input-output tables
will be compiled on the basis of enterprises andestablishments or local units. The point is that
even if one ignores the goods for processing phenamit is clear that, in practice, input-output
tables, as mechanisms to measure physical prodystaresses — that is quantities of inputs used
to produce given quantities of outputs — are, at,bfar from perfect. In practice, they can be
more accurately described as tables that refledhe main, monetary transactions for goods and

services between industry groupings.

The increasing tendency for establishments to g@dls abroad for processing further extends
the bridge between quantities of inputs and outptissimportant to recognise that the 1993 SNA
was not perfect in this sense. As described abwaitl, the exception of transactions between
affiliated establishments, the 1993 SNA did not ut@pa change of ownership when all of the
transactions remained within the same economy iouginl most cases) when the processor was
located abroad. This created an irrational asymym#tan establishment offered to process goods
for a non-affiliated domestic establishment in &ddito the same goods it already produced, its
input-output ratios would change, but if, insteaddid so for a non-affiliated non-resident

establishment, its ratios (all other things equabuld be broadly unchanged. Clearly this

asymmetry was on its own reason to change the $888— either to the principle that a change

of ownership was always imputed or never imputed.



The 2008 SNA

So, of the two possibilities, why does the 2008 Sidéommend that no imputations for a change

in ownership should be made?
Consistency between processing fees and goods pre and post processing

As a starting point, for a number of reasons dbedriabove, the 2008 SNA recognized the
distinct probability that the charge made for pesiteg services was unlikely to reflect the
difference between the value of the processed gandsthe goods sent for processing. Goods
increasingly embody intellectual property, that agms the property of the owner of the goods
sent for processing and that will almost never beorded in merchandise trade statistics.
Moreover the price of the processed goods willectfthe associated costs of the risks associated

with ownership, both of the pre-processed and m®exk goods.
I mputing flows consistently throughout the accounts

This latter point provided on its own a strong angmt to cease recording an imputation. But
other practical problems also arise when imputatiare made. The imputation for a change in
ownership in trade statistics has a consequemtiphct on the rest of the accounts, particularly
where the processing occurs over more than oneuating period: the capital account and
balance sheets, for changes in inventories, andirtbacial accounts of both countries to show
that there is no call on the foreign exchange efflocessing country for the value of the goods
processed. And, even if the processing occurs & ghme accounting period, consistent
imputations will still be needed in the productiaocount and input-output tables: intermediate

consumption and output will need to rise.

This last point is particularly important. Duringet 2008 SNA deliberations a number of countries
expressed concern that removing the imputation gochange in ownership would force
statisticians to estimate the values anyway as Wuayld still be recorded, de facto, by Customs
officials in the merchandise trade statistics. Hoeve as demonstrated above, this was also the
case in the 1993 SNA; the only difference being tha estimates were included in the production
accounts (and often the capital and financial astowand balance sheets). The 2008 SNA

therefore limits the impact on trade statisticonrthe point of view of identifying goods sent



abroad for processing, although by no means easygtto do this from the Customs side seems
less burdensome and more likely to generate methingsults than from the business survey
side; where survey forms would need to include i§ipeguestions on the values of goods sent
abroad for processing and returned — which wouktirte include information on their product

codes and still require a reconciliation betweenst@us valuations and businesses own

valuations.

But it's also important to recall the need to trgabds for processing services in the same way
whether they are performed domestically or inteomaly. Consistently treating these services,
but at the same time imputing a change of owneysiplld mean that imputations would also be
necessary for all domestic transactions of goodspfocessing. This would imply increased
burdens on businesses via business surveys, anvgpheeal difficulty of ensuring a consistency
between the values of the pre-processed and pextegysods estimated by the two parties
concerned (the processors and the owners).

Changes in input-output coefficients

But what of the philosophical arguments relatinghi® measurement of production technologies,
using the 1993 SNA, in input-output tables? Thiggjion has perhaps been one of the most
forcefully made criticisms against the 2008 SNAommendations. It is clear that the change in
the 2008 SNA will potentially lead to significanhanges in input-output coefficients. Certainly,
for processor industries the change will be sigaifit as the tables will no longer show all of the

physical inputs used to produce a given quantifytyfsical outputs.

But it's equally important not to overstate thig@ament, at least in relation to the 1993 SNA. For
a start no change of ownership was imputed in 883 I1SNA for goods sent for processing to a
non-affiliated resident enterprise. Secondly, ooeld stretch the philosophical argument for
imputing a change to reflect production technolsgigoughout the accounts. Repair services are
an obvious industry where an argument could havenbmade for recording a change of
ownership; which could cause, at least a theoletmaplication for the household accounts. But
a whole range of contractual services could, atléam a philosophical perspective, fall within
scope: a business or household for example mightraxt construction workers to build a

building but purchase the materials themselves.
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Validating input-output tables

Perhaps the strongest criticism relates to the oastlused by input-output and supply-use table
compilers to validate IO tables. In many countdempilers look for broad stability in these ratios

in order to validate their tables. The input-out@itos for an establishment engaged in producing
goods for itself and that provides processing sesvito produce the same goods for other
businesses will vary depending on the proportionusput it produces for itself and as processing
services. True as this may be, it is importanteoognize that this is, primarily a function of

aggregation; that is, inadequate classificationesys. If it were possible for example to show
separate production accounts for the goods it medidor itself and processing services, 10 ratios
would be unaffected. Indeed this problem alreadgtexor establishments producing one or more

secondary products, or a mix of products withingame product classification code.
Interpreting 1 O tables

Another argument that has been made against tH& 2RB concerns the idea that the 10 forward
and backward linkages calculated under the 1993 X Arocessing industries would disappear.
In particular, when studies look at the linkagegobds with other goods used to produce them,
the processing units will be absent since the e goods will not appear in the inputs or
outputs of the processing industries. However @nggiment is contentious. Typically the analysis
of forward and backwards linkages relates to imtkalges between domestic industries. When
goods are sent for processing abroad thereforgrihgary focus of analysis of the processing
industry will be in relation to linkages to othesrdestic establishments. Whether the goods that
are subject to processing are included as impoitgnored makes little difference. Differences do
arise when considering goods for processing serat tesident enterprise but, for transactions
between non-affiliated enterprises, the 1993 SNésdwt impute a change of ownership anyway;
which is consistent with the 2008 SNA. Moreover,tiese cases, |0 tables will accurately
capture the inter-industry relationships, as theises provided by the processor will be recorded
as intermediate consumption of the principal eghbient (owner of the goods); meaning that
analyses that examine the direct and indirect &ffenn employment, value-added etc of the

processing industry will fully capture these eftect



Where the 1993 SNA treatment has a slight advantage studies that create links between
processing industries in one country and outpuanother. Looking, in isolation, at a single

national 1O table in country A for example, on thasis of the 2008 SNA, will not show what the
impact on output in country B would be if the presi@ag industry in country A increased its

output of processing services that it provided wompany in B. Whilst true, the analysis rarely
stops there. The primary interest of such an arslgslikely to be what the income, wealth,

employment etc effects are likely to be in bothndl 8, and to do this input-output tables for both
countries are needed. Combining the two will alervalysts to model the flows whether using the
1993 SNA or the 2008 SNA. Importantly even withyorl single national table, the 2008 SNA
and the 1993 SNA both record the effects on thecpal industry (the owner of the goods) in the

same way.
I nternational trade

The 1993 SNA reflects gross values of imports axpods when goods are sent abroad for
processing. The most clear and intuitive drawbakckhis treatment is that it exaggerates the
highly visible and widely used measures of impatemsity and export performance for goods
producing industries generally and for the indidbdmanufacturing industries in particular. Trade
ratios such as exports/gross output and importd{mtiton overstate true export and import
intensities and make the industry appear more @iadlg vulnerable to external trade. In addition,
by subsuming the value of processing servicesengtioss values of traded goods, the treatment
understates the values of international tradevices. To get a better sense of how much exports
really matter to the economy's GDP, studies ofteinout the import content of exports (or vice
versa) in order to correct the exaggerated effétuch ‘outsourcing’, including the cases of
"goods sent abroad for processing”. Such overstaios in turn exaggerate the influence of
factors such as exchange rates and the strendgtresn demand for exports on the domestic
economy generally and goods producing industriggainicular. It's important to note however
that input-output type analysis to estimate therdoumtion a particular industry makes to domestic
value-added should in principle return the samelt®svhether the 1993 SNA or 2008 SNA is
applied. Analyses that look at the contribution mag exports to domestic value-added will also
return, in principle, the same results but in pcacdifferences are likely to arise because of
aggregation problems; because all products areresbto have the same production technologies
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in a given industry. Which approach returns the tmesaningful results (that is those that would
occur if a more detailed industry classificationswesed) is not clear. If the industry within which

a processor existed exported all of its producte,ahe 1993 SNA and 2008 SNA would return
the same results. If however some of the produatslyzed by the industry remained in the
domestic market and it was not possible to diffead® between the processing services and other
outputs, the 2008 SNA is likely to underestimate ¢bntribution to value-added made by exports.
The 1993 SNA would return the same results if tmedpction technologies used by all
establishments in the industry were the same, divatpthe proportion of imports used but are
likely to overestimate the contribution made bya@atp if the non-processing part of the industry’s
output used proportionally less imports.

Perhaps the biggest impact of the 2008 SNA is énctintext of what it means for trade statistics.
The current account balance of the Balance of Paignll be unaffected by the change but self-
evidently trade in goods statistics will be lowsignificantly in some territories, such as Hong
Kong for example. The flip-side is that trade imvéges statistics will be higher.

Managing these changes from a user’s perspectilleforin an important part of the work of

statistics offices in implementing the 2008 SNA.
I mplementation challenges

As described above the 1993 SNA already requiregsoma accountants to identify the
imputations made by Customs officials. The infororatto implement the 2008 SNA therefore
also exists. However it is useful to consider whketfurther improvements to the information
system could be made that provide both more acewstimates and indeed more meaningful

accounts.

One possible approach to removing goods sent alfoyaprocessing values from merchandise
trade is to identify goods that are declared as pfocessing” when they clear Customs and use
the tagged information to adjust merchandise tralen it is estimated on a BoP basis. Goods
going into Free Trade Zones (FTZ), and those oatgng back from them could be documented
and tagged for treatment. Specific measures musaken to distinguish the qualified goods -

those which go into FTZs and come back to the samitein the ‘owning’ country - from other



goods. For goods processed outside these zonesethises international agreements between
customs authorities of major trading partners #pecifically deal with the terms and conditions
of identification, evaluation and reporting of ggofibr processing. The tagged information on
exports and imports must be collected at the lowesel of the Harmonized System of
commodity classification in order to make it possito link them with commodity categories of
the supply and use tables. This will allow analystsompare the net values of tagged exports and
imports with processing costs from principal unésd revenue data from processing units

obtained from industry sources.

For the production accounts and input-output tainlggarticular it is clear that a differentiatioh o
industries between establishments that providegsging services and those that engage in the
conventional production of the same goods (thahase establishments that own the inputs)
would be of benefit to users and those responddldalancing supply-use tables; and this is
indeed the recommendation of the 2008 SNA (see2828.But, even if such an approach were
feasible, problems would still arise in cases whgpeessing establishments were also engaged in
the production of the same goods on their own aucolhat said even if this were the case,
supply-use tables would be able to reflect thighasprocessing establishment would record two
different types of output in the supply-side (Maka)le: output of goods and output of processing
services. The current international classificataystem does not unfortunately provide such a

mechanism but it would be desirable to consider plissibility in future revisions.

Conclusions

The 2008 SNA responds positively to the changelscliallenges presented by globalization. In
the context of the production process, the emphssiew on how it is organized rather than what

the underlying technologies are.
Paragraph 28.21 states explicitly the nature oRO@8 SNA requirement:

When goods are sent abroad for processing, they are recorded as neither exports of goods
by the country holding economic ownership, nor as imports of goods by the processing
country in either the SNA or BPM6. Smilarly, after processing they are recorded neither

as exports by the processing country nor as imports of goods by the country of economic
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ownership. The only item recorded as imports and exports is the fee agreed between the

economic owner and the processor.

Although contentious, the changes also provide teebeneasure of the role and importance of
goods sent abroad for processing and a better meeakinternational trade and its importance to

an economy.

Importantly the 2008 SNA is actually simpler to iexpent than the 1993 SNA, where the
introduction of an imputation in trade statisticseds to be repeated in many other parts of the

accounts, in particular the 10 framework.

However, whatever the position one might take oetivér imputations should be made, the 2008
SNA is unambiguously and improvement on the 1993ASHM only because it creates a
consistency between goods sent for processing @dbsod goods sent for processing in the

domestic economy.

There remain some issues related to the interpyetaf 10 tables. Many have argued that dual
recording would be advantageous — namely that NsB©Osld be encouraged to produce IO tables
on both bases: assuming that ownership changesan&learly this should not be discouraged.
And this is recognized in the 2008 SNA (8§28.19-28.2

But at the same time, legitimate as many of theceors are about the new system on 10O tables, it
is not clear that the 2008 SNA is manifestly retealg with regards to either the compilation or
use of 10 tables. In many respects it is clear that2008 SNA represents an improvement and in
many other areas where criticisms exist, these apjgebe overdone. Certainly, they generally
relate to interpretability as opposed to substamtere the same criticisms can be made of the
1993 SNA treatment.

The challenge for input-output compilers is to emsthat users are aware of these changes.
Indeed it is quite likely that this process of e&sing user-awareness will in itself reveal that
many users were not previously aware that imputativere made. And especially that there was
an asymmetric treatment of many goods sent abroadpfocessing and goods processed

domestically.
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