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Abstract

As the process of globalization deepens, asymnietigternational trade statistics continues to

be of great concern to trade statisticians andtpaotiakers alike, despite the fact that internationa
trade in goods—especially manufacturing goods—amdices is increasing between countries.
In general, as far as trade statistics are conder@e would expect to see symmetric patterns
between countries, that is, the amount that couhtexports to country B should be the same as
what country B imports from country A. This papemalyzes the asymmetric pattern of

international trade statistics among countrieshveit focus on China and its top five trading

partners during the period 1992 to 2008.

The reasons for asymmetry in international tradgistics to occur include the different price
systems between exports and imports, the diffenete systems among countries, and also
emerging issues such as re-exports and re-impdte results in the case of China and its top
five trading partners show that the asymmetricgoatiof international trade among countries
varies not just within time periods but also framdustry to industry. While it is difficult to find
systematic way to correct asymmetries in intermatiotrade statistics among countries, by
focusing on a specific country and time periodsipossible to determine the reasons for such

asymmetry.

Keywords: Mirror statistics; international tradatsgtics; China; asymmetries.



1. Introduction

To enhance trade capacity and economic growth @éldping countries and countries with
economies in transition, their participation in lggd trade is becoming increasingly important.
Moreover, even as their manufacturing capabilitresease, the ability of enterprises in these
countries to trade internationally needs to bengtieened so that they can become a part of the
global value chains. On the one hand, this enfaitsising on the supply side to ensure that
enterprises can manufacture products that havgla énport potential and sustain the level of
quality and quantity needed to meet global dem@&nmdthe other hand, it requires evidence of
market conformity—to assist enterprises so thatir tipgoducts conform to the relevant

international standards, in particular private iugguirements, and technical requirements.

As more and more developing countries benefit ftbair involvement in the international trade
system, strengthening their capacity to participateglobal trade is critical for their future
economic growth. UNIDO is one of the largest previlof trade-related development services,
including statistics on industrial and internatibtrade’ and is therefore in a position to offer
customer-focused advice and integrated technicatasce in competitiveness, trade policies,
industrial modernization and upgrading, compliaméth trade standards, testing methods and
metrology.? Currently, international trade statistics and vate industrial statistics are
maintained by UNIDO Industrial Demand and SuppljeBee Database (IDSE).

However, despite the fact that international trexdgoods and services, especially manufacturing
goods, is increasing between countries as the ggs0o€ globalization deepens, asymmetry in
international trade statistics is becoming more amate evident, thus causing great concern
among trade statisticians and policy makers. Ireganas far as trade statistics are concerned,
one would expect to see symmetric patterns betweentries, whereby the amount that country
A exports to country8 should equal that what countBsimports from countryA. However, in
reality, this is seldom the case. Asymmetric indtional trade was first observed in the early
nineteenth century (Tsigas et al., 1992) and hasedbeen the main concern to both the public

sector and academia (Morgenstern, 1974). The Jessic case is that between China and the

! See UNIDO Statistics on http://www.unido.org/ingep?id=1000077
2 For example, see UNIDOdustrial Development Report 2009.
% See Appendix 1 for more information about IDSB, |DI9.
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United States (see, for example, Fung and Lau, )199&1 more recently also Hong Kong
(Special Administrative Region (SAR) of China) ($e=rantino and Wang, 2008).

The main objective of this paper is to explore disgmmetric trade pattern of international trade
in manufacturing goods between countries usinganstatistics, focusing specifically on China

and its top five trading partners between 199220G8. Note that mirror statistics are defined as
a “bilateral comparison of two basic measures tfade flow by EuroStat to consider it as a
traditional tool for detecting the causes of asyinieg in statistics” (EuroStat, 1998).

This paper is structured as follows. Section 2 gmespossible reasons for existing asymmetry in
international trade statistics. Section 3 discuskesemerging issue of re-exports in detail, and
also provides a description of the data sourceti®@ed, for its part, describes how asymmetry
can be measured. While sections 5 and 6 provide gwimary results and analyze some of the

possible reasons, section 7 concludes.

2. Possible reasons for the mismatch in internati@ml trade statistics

2.1 Existing issues

Trade, in general, involves buying, selling, orlexeging goods or services within a country or
between countries. As mentioned earlier, the fobaee is on international trade between
countries, especially that of manufacturing god@ististically, international trade is measured
when merchandized goods cross international frsitidccordingly, when conducting analyses
on trade flows between countries or regions, iextremely important that data recorded by
countryA as exports to counti$ match the data recorded by courBras imports from country

A. Unfortunately, this is rarely the cas8everal reasons can be attributed to such asymimetr

trade statistics, for example:

* Trade in services is defined as the supply adraise with four GATS modes of supply (see UN, 2002
page 11).

® At the aggregate level, in the context of Natlokecounts and Balance of Payments (BoP), adjustsnen
are made to trade in goods (and services) to peduoere consistent estimates. For example, c.i.f.
adjustments are made for imports (that is, costmsfrance and freight are deducted from imports of
goods and added to imports of services), and adprds are made to account for 'small transactears'
goods sent by post. However, national authoritesidt make such BoP adjustments at more detailed
levels—neither by partner country nor by commodity (evéraggregate levels). Also, while United
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» different valuations for imports (c.i.f.) and ex(f.0.b);

» different trade recording systems for imports axylets, general versus special trade;

» differences in definitions of trade partners;

« differences in thresholds for recording internagiotrade which, by extension, mean
differences in the definition of trade in smallrsactions;

« other differences include timing of measurementdrding by customs) differing
allocation of product classification to goods owssattribution; and smuggling (Tsigas et
al., 1992);

« irregularity in proper recording of exchange rdtetuations. (Exchange rate fluctuations
are not always properly recorded in internatiomatl¢ statistics. Values are normally
aggregated over the period of one year in localeoay and converted into United States
dollars);

e mirror statistics are rarely used. Those counttieg do not report trade data to the

United Nations, partner country data are often sed

Note that mirror statistics are considered a sedmsd solution; the best being nationally reported
data. They are however better than having no daih, &specially considering that more than 50
countries do not consistently report national tratigistics to COMTRADE. At the same time,
mirror statistics have a number of shortcomingsstFthey do not include trade with other non-
reporting countries. As a result, mirror statistiesely cover South-South trade and hence cannot
be considered as a suitable source for any assessrhéntra-African trade. Second, is the
problem of trans-shipments, which may hide theactource of supply. Third, mirror statistics
invert the reporting standards by valuing exportscii.f. terms (that is, transport costs and

insurance are included) and imports in f.0.b. tefinagh these items are excluded).

Nations (1998) provides clear recommendations &inthg trade partners’ practices, they differ asro
countries when compiling trade statistics. Clogersion needs to be paid to national definitionsewh
looking at trade statistics.

® Parniczky (1980) mentioned similar sources wheorted trade statistics are inconsistent, inclydin
those on trans-shipment.



2.2. Re-exports: an emerging issue

While the general problems associated with asynmmstatistics need to be addressed, a crucial
problem across an increasing number of countriéiseigpresence of re-exports in recorded trade
statistics (Guo et al., 2009).

Due to the increasing liberalization of global #adnore countries/regions, particularly those
with special trade status or geographical locatimeh as the Belgium, Hong Kong (SAR),
Netherlands and Singapore), are starting to pag rattention to their trade flows for two specific
reasons. First, traditionally domestically-producgaods account for way below their total
volume of trade with their partner countries. Sel;dncreasing asymmetries in trade statistics
with partner countries are becoming apparent (G8ghiaefer, 2007). A well-known case, as
mentioned earlier, is the trade discrepancy betviggna and the United States (Ferrantino and
Wang, 2008; Fung and Lau, 1998, among others)|ussrated in table 1, where the share of re-
exports from Hong Kong (SAR) is very significarin the case of the Netherlands, the trend of
increasing re-exports started in the mid-1980sharsicontinued ever since. Currently, re-exports
account for more than 40 per cent of the total espia the country, which were less than 20 per
cent in 1990 (Mellens et al., 2007, Kusters andoviergen, 2001). Re-exports are also becoming
a worldwide trend, affecting not only the Nethedanbut other countries, such as Germany,
Hong Kong (SAR) and Singapore, as well. In the cdsbe Netherlands, the average growth rate
of re-exports was some 9 per cent between 1985188d, while for Germany, it was some 14
per cent between 1992 and 2002, and for Hong K8AdR] some 18 per cent between 1983 and
2005. Estimates of re-exports as a share of tatmres vary across countries—in Germany it is
some 15 per cent, in Singapore, over 50 per cdritew Hong Kong (SAR), it is approximately
95 per cent (Mellens et al., 2007).



Table 1. Official merchandise trade data - United gates and China (Billions of current
United States dollars)

Official Official Official Official
Official Chinese u.S. Chinese Official U.S.-China
U.S. imports from imports exportsto  U.S.-China trade
exports to the U.S. from the U.S. trade balance
China (Chinese China (Chinese balance (Chinese
Year (U.S. data) data) (U.S. data) data) (U.S. data) data)
199t 115 16.1 45.¢ 24.7 -33.¢ -8.€
199¢ 12.C 16.2 51.t 26.7 -39.t -10.5
1997 12.¢ 16.2 62.5 32.7 -49.7% -16.4
199¢ 14.2 17.C 71.z2 38.C -56.¢ -21.C
199¢ 13.1 19.5 81.¢ 41.¢ -68.7 -22.4
200( 16.2 22.L 100.( 52.1 -83.¢ -29.7
2001 19.2 26.2 102.c 54.2 -83.1 -28.1
200z 22.1 27.2 125.2 70.C -103.] -42.¢

Source: Fung and Lau (2003able 1.

According to the United Nations definition of gealetrade flows (United Nations, 1998), re-

exports take place when goods enter the customimtgrof a country and are then shipped to
another, without being transformed. This is alsowm as trans-shipment (see Mellens et al.,
2007, Andriamananjara et al., 2004, Fung and L888)L Although rarely recorded separately in
published national or international databases xpets can be distinguished from other trade
flows, as demonstrated by Roos (2005, 2006) incse of the Netherlands, where re-exports
currently account for over 40 per cent of recordegorts.

The presence of re-exports is visible in countdes regions with favourable geographical
positions, from a perspective of intercontinentahsportation. These include Belgium, Germany,
the Netherlands, and probably France, in Europg,Hong Kong (SAR) and Singapore in Asia,
to the extent that these countries act as hubshipments of goods between countries within the
region and the rest of the world. For example, mhjabs in Europe are located at Dutch and
Belgian ports, while in eastern Asia, the major ludong Kong (SAR). In this context, it should

be noted that some 90 per cent of the world’s tiadmods is transported by sea.

When coupled with differences across countriegléefinitions on country of origin and country
of consignment for import partners, re-exports (aredimports) can significantly increase

export/import discrepancies between countriesfolf,example, China exports US$5 million of

" Possible reference: http://www.unescap.org/cee/stt020211.htm).
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domestically-produced goods to the United StatesHong Kong (SAR), effectively, China
exports US$5 million domestically-produced goodsltmg Kong (SAR), and Hong Kong (SAR)
then re-exports the equivalent amount to the Urittiedies (see table 2).

Table 2. An example of flows of goods in three cotnies

China Hong Kong (SAR) United States
Exports US$* Imports US$5 millior Imports US$5 million good
million domestically-produced from Hong Kong (SAR)
domestically- goods from China

produced goods to (recorded as imports from
Hong Kong (SAR) China)
Re-exports US$5 million ti
China (recorded as re-
exports to the United States

Induced possible trade

Situation Exports record -  Imports record — United discrepancy between China
China States and the United States
0} Exports to the Imports from Chin -
United States
2) Exports to the Imports from Hong Kon
United States (SAR) US$5 million
3) Exports to Hong
Kong (SAR) Imports from China US$5 million
4 Exports to Hon¢ Imports from Hong Kon
Kong (SAR) (SAR) US$10 million

Source: Author’s descriptiol

However, depending on how the transaction is rembiuy each country, discrepancies in trade
data may or may not arise. Taking the above examphereby China exports domestically-
produced goods to the United States via Hong K&#&RY), from the perspective of Hong Kong
(SAR), imports from China are recorded as re-exptwrtthe United States, as shown in table 2.
On the other hand, for both China and the UniteateSt data compilers may record the
transaction differently—depending on the informatiat hand. Nevertheless, both countries
follow the recommendations of the United Nation@98), whereby a trading partner is defined as
the country of origin for imports and the last kmodestination for exports. But in the case of the
United States, it lists the country of shipmenitegmport partner country if the country of origin
cannot be identified. Hence there are potentiadlyr fdifferent combinations that can be used
when recording the US$5 million trade transaction:

6



1. For China, the last known destination of exmbdeods is the United States, and

the United States identifies the origin of the goad China;

2. For China, the last known destination of theostedl goods is the United States,
but the United States is unable to identify thegiariof the imports, since the

shipment is tracked from Hong Kong (SAR);

3. China is only aware that the exports are shippetiong Kong (SAR), and
although no further information of future destioatiis available, somehow the

United States is aware that the country of oriditheir imports is China;

4.  China is only aware that the exports are shipjpe¢Hong Kong; no further
information of final destination is available, et can the United States track
the origin of the imports, other than that the pofrtshipment is Hong Kong
(SAR).

The different recordings are illustrated in figureln fact, this example reflects the reality of th
long-existing and controversial trade discrepandiesveen China and the United States, as
shown in table 1. (Note that this example doesdeat with the possibility of significant mark-
ups in Hong Kong (SAR) (via branding, re-packagatg.) before the goods are shipped to the
United States. Hence the US$50 million worth ofdpsehipped from China to Hong Kong (SAR)
becomes US$60 million worth of goods imported by thited States). Another important issue
is that of correspondence between different intéwnal classifications. The international trade
statistics provided by UNComtrade are based orsifieations with different principles—BEC
(broad economic categories) and HS (harmonizecsystare based on products/commodities,
while SITC (Standard International Trade Classtfiras) is based on production activities.
Furthermore, for certain political and economicsmes, some countries do not classify traded
commodities as they should. For example, in the diSsification, there is a code labelled
“99999” for “unspecified items”. If a country trasl@a certain good that it does not wish to specify,
it can be coded under “unspecified commoditiesta&e in point is that South Africa. As it does
not wish to specify its exports of diamonds to aitoy, South Africa could categorize the
exported diamonds as “unspecified commodities”. sThifi a country does not specify the

commodities as they should, there is the risk ahsexports being classified as “unspecified

8 For more details see website: http://unstats.gfuasd/cr/registry/regct.asp
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commodities”. This could in turn lead to correspemce issues when transferring data from one

classification to another.

3. Data source

The data sources used in this paper—the case olGind its top five export/import partners
during the period 1992 to 2008—are internationatlér statistics by ISIC Rev.3, provided by
UNIDO Statistics contained in the IDSB database @&ppendix 1 for description of international

trade statistics on manufacturing goods by UNIDO).

China’s top five international trading partnersmady, Japan (JPN), the United States (USA),
Germany (DEU), Hong Kong (SAR) (HKG), and TaiwaroWnce of China (TWN), have been

used here to illustrate the degree of trade disergips. General information on international
trade of China and its partners, which includestthde system, trade flow valuation and partner
definition, is given in table 2. Note that all tbeuntries listed in the table—with the exception of
Hong Kong (SAR), which defines the partner of impaas “consignment”—follow the United

Nation’s recommendation, namely, listing the “onigif the product " as well as other aspects,

such as valuation on trade flow, trade systemssarah, as the import partner.



Table 3. General information on trade between Chinand its top five trading partners

Reporter Trade flow Trade system Valuation Partner
China (CHN Imporis Genere c.i.f. Origin

Exports General f.o.b. Last known destination
Germany (DEU Imporis Genere C.i.f. Origin

Exports General f.o.b. Last known destination
Hong Kong Imporis Genere c.i.f. Origin
(SAR) (HKG) Exports General f.0.b. Last known destination
Japan (JP} Imporis Genere C.i.f. Origin

Exports General f.o.b. Last known destination
Korea, Republic Imporis Genere C.i.f. Origin
of (KOR) Exports General f.0.b. Last known destination
Russia (RUS Imporis Genere c.i.f. Origin

Exports General f.o.b. Last known destination
United State: Imporis Genere C.i.f. Origin
(USA) Exports General f.0.b. Last known destination

Source: Author's summary.

At the ISIC Rev.3, 2-digit level, China’s top fiteading partners in total trade (imports and
exports) between 1992 and 2008 are shown in tat?pdarently, the top three partners of China,
in total trade volume during this period, were alaJPN), United States (USA) and Hong Kong
(HKG), albeit, the hierarchy changed periodicallgpan ranked first in the 1990s and in the early
2000s, while the United States ranked first inlést four years of the 2000s. Hong Kong (SAR),
on the other hand, ranked third for the major pathis period. Taiwan Province of China (TWN)
and the Republic of Korea (KOR) ranked either fowt fifth during most of the time period,
while Germany ranked fifth between 1992 and 1994.



Table 4. China’s top five trading partners in totd trade, 1992-2008

United Hong Kong Taiwan Province of Republic
Rank Japan States (SAR) China of Korea Germany
199z -- 5
199: -- 5
199¢
199t
199¢
1997
199¢
199¢
200(
2001
200z
200z
200
200t
200¢€
2007
200¢
Source: Calculations based on IDSB, UNIDO.

1
1
(3]
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1
1

Table 5. China’s top five export trading partners,1992-2008

Hong Kong Republic of
Rank Japan United States (SAR) Germany Korea Russia
199z -- 5
199: - 5
199¢
199t
199¢
1997
199¢
199¢
200(
2001
200z
200z
2004
200t
200¢€
2007
200¢
Source: Calculations based on IDSB, UNIDO.

WWWWWWWWWWWWNNWWN

PRRPRPRRPRRPRPEPRPREPNOONNW
NNNNNONNNNNNNNRRRRR R
cgoobhobdhoOdMdMOIODDDN

ArMAbdbOOoOO~AMMDDTOORADdO
1
]

[EnN

The pattern of China’s top five trading partnensdrports during the same period differs slightly

compared to that of total trade, as shown in t&bldhe top five largest export partners of China
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were the United States, Hong Kong (SAR), Japan,uBlap of Korea and Germany. The
hierarchy has not changed since 1998, with themiaeof the Republic of Korea and Germany
switching fourth and fifth ranks. Russia rankethfibnly in 1992 and 1993.

As far as imports are concerned, the ranking oh&hitop five trading partners differs from that
of exports. Japan, Taiwan Province of China aedRbpublic of Korea are among the top three
throughout the period, while the United Statesldodg Kong (SAR) appear in the top three only
before 1995. An interesting observance is that &hné@imports from the country itself and, as
can be seen in table 6, China is included amorighjiert partners, and ranked fourth since 2004.
This is clearly another example which illustrateattre-exports/imports are becoming a major

cause for concern in international trade statistics

Table 6. China’s top five import trading partners, 1992-2008

Taiwan Prov. United Republic HongKong

Rank Japan of China States of Korea Germany (SAR) China
1992 2 - 5 -

199:
199¢
199t
199¢
1997
199¢
199¢
200(
2001
200z
200:
200<
200t
200¢€
2007
200¢

1
1
o

PRRPRRPRPRRPRPRPEPRPRPRERRERRR
WWWWNNNNNNNDNWWNDN A
COTCITOITOTRARNDNDNWWDNWWWDAW
NMNNONNNWWWWWwADMNWDINO

[N

Source: Calculations based on IDSB, UNIDO.
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4, Measurement of the degree of trade discrepancy
Mirror statistics, as mentioned earlier, &ikateral comparisons of two basic measures chdetr

flow, which is a traditional tool used for detegfiihe causes of asymmetry in statistics.
Accordingly, mirror statistics are used to compianporter’s imports with its partner's exports,
and vice versa. Three different indices can be useshow the discrepancies between mirror
statistics (Ferrantino and Wang, 2008). In thisgpathe following equation is used to measure
such discrepancies.

- Im ij —Ex i
[j_imp g Pt
DIEst - ij
st

Imp
(1)

Wherelmp is the partnej reported imports of commodi/from countryi at yeart, while where
Exp is the reporting countriyreported exports of commodisyat the same time periadHere the
discrepancies can be shown in two ways: (1) repgrtountries are exporters; (2) reporting

countries are importers.

In the case of China and its top five trading pengénthe asymmetric degree is shown as a share
of the difference between exports and imports coethbéo imports (see equation 1). First, take
China as an export reporter, then get the mirrgooits from China’s corresponding export
partner as import reporter. Next, take China asomngeporter, then get the mirror exports from
China’s corresponding import partner as export mepqtable 7). In other words, the degree is
computed based on imports reported by China, apdrits reported by China'’s trading partners.
(Note that the asymmetric degree between countdashe shown either by total manufacture or
by ISIC division (2-digit level)).
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Table 7. Two ways to measure the degree of asymmetoetween countries

Method 1 - China as exporter (compared to imports of China’s trading partner)

CHN,Partner CHN ,Partner

— Exp
]mp CHN,Partner

m
DIF, = %

(2)

Method 2 — China as importer (compared to imports 6China)

Partner ,CHN Partner ,CHN

Imp — Exp

ImpPartner ,CHN

DIF, =
)

5. Results

5.1 Total traded manufacturing goods

If China is taken as an exporter, the asymmetrigreke will be calculated by comparing its
exports to the imports of China’s partners. As barseen from figure 1, the asymmetric degree
ranges between zero and 70 per cent, except inegtteme case, namely, that of Taiwan
Province of China (TWN), where the degree rangéwdmn -120 per cent to -20 per cent. The
other four partner countries of China show a deujintrend during the period. Japan (JPN)
reveals a much more stable level, some 20 per wodnile Taiwan Province of China is usually
below 20 per cent. And as regards Hong Kong (SAR) Baiwan Province of China, a very close
to no asymmetry exists for certain years: for H&mgg (SAR), it is in 2006, while for Taiwan
Province of China, 1993 and 1998.
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Figure 1. Asymmetric degree of total manufacturinggoods compared to partners’ imports
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Source: Based on calculations from IDSB, UNIDO

However, in the case of China being an importereiwltomparing the trade differences to
imports reported by China, as can be seen fromrdidy a totally different picture can be
observed. Where Hong Kong (SAR) (HKG) and Taiwaovifice of China (TWN) should reveal
extreme asymmetries compared to other partner gesnGermany, Japan and the United States
reveal very stable asymmetries throughout the geranging between 10 and 40 per cent.
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Figure 2. Asymmetric degree of total manufacturinggoods compared to China’s imports
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Source: Calculations are based on IDSB, UNIDO.

Table 8. Comparison of degree of asymmetry (Percesme)

Hong Kong Taiwan Prov.
Year Germany (SAR) Japan of China United States
Al A2 Al A2 Al A2 Al A2 Al A2
199z 69 12 18 -74 36 13 -25 10C 7C 14
199: 53 23 5¢  -32¢ 24 26 -11¢ 10C 5C 17
199¢ 50 29 48  -42t 21 29 -50 99 48 36
199t 49 28 50  -56¢ 21 25 -8 97 49 29
199¢ 51 24 56  -677 24 26 1 96 51 29
1997 47 18 45 82¢ 24 26 9 96 5C 21
199¢ 43 19 49  -T7¢ 20 30 1 95 49 16
199¢ 46 28 54  -75% 24 32 9 87 52 33
200( 44 27 52  -684 24 29 17 83 51 29
2001 45 29 48  -69¢ 22 30 14 83 5C 29
200z 43 23 37  -677 22 29 16 74 47 21
200: 38 21 25 -82¢ 21 26 16 57 43 23
200< 41 18 15 99z 22 25 17 47 4C 25
200t 35 19 8 -1,15¢ 23 25 15 45 37 18
200¢ 35 15 -1 -1,50¢€ 23 24 14 41 33 15
2007 33 15 -7 -1,557 19 24 16 38 3C 13
200¢ 30 16 -5 -1,87¢€ - - 13 38 28 19

Source:  Calculations are based ddSB, UNIDO.
Note: Al in the table is the asymmetric degree congbtwenon-China’s imports, while A2 is
the one compared to China’s imports.
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Apparently, the changing degree of asymmetry ierirdtional trade statistics by country depends
on the basis of comparison, that is, both impaonts the degree of asymmetry vary from country
to country, as shown in table 8. In general, fongi&ong (SAR) and Taiwan Province of China,
the absolute value of the asymmetric degree Aérigel than A2, while for Germany, Japan and
the United States, it is the other way around.

5.2 By ISIC industry®

Not only does the degree of asymmetry differ frapardry to country and industry to industry,
but the comparison base also differs. Neverthethesgegree of asymmetry can be traced in two
different ways: by comparing imports of China’stpars, and China’s imports. Table 9 shows
the arithmetic average by industry (ISIC Rev.3jditdevel).

Table 9. Degree of asymmetry using ISIC Rev.3, 2glt level, with China as exporter
(Percentage)

ISIC  Germany Japan United States Taiwan Prov. of China Hong KongSAR)

15 447 23.C 457 21.C 33.¢
16 17.2 10.5 20.¢ 150.7 11.c
17 2,399.( 238.¢ 2,405.¢ 51.c 21.1
18 32.C 24.C 38.2 177.2 23.7
18 54.4 21.¢ 46.€ 2,278.5 40.¢
2C 57.t 51.t 51.2 35.¢ 76.2
21 39.7 13.¢ 43.¢ 15.¢ 38.C
22 66.2 14 58.¢ 388.] 15.C
23 73.¢ 30.5 68.2 257.¢ 52.£
24 36.1 11.2 26.€ 38.7 1557
25 10.7 10.¢ 14.¢ 10.c 16.¢
26 52.5 32.C 39.2 63.C 43.C
27 41.t 21.¢ 48.¢ 13.¢ 41.t
28 66.7 7.2 15.t 30.c 33.2
28 37.¢ 14.£ 35.C 35,072.2 34.c
3C 32.¢ 23.1 40.C 95.4 48.71
31 46.1 27.4 44.¢ 12,563.¢ 56.1
32 56.4 32.¢ 53.c 359.¢ 44.C
33 46.1 14.¢ 47.2 76.€ 39.7
34 49.C 26.¢ 441 40,548.¢ 53.¢
35 154.¢ 82.C 58.4 2,004.¢ 384.¢
36 79.2 19.¢ 19.2 61. 741
37 61. 52.€ 61. 160.7 49.2

Source: Calculations are based on IDSB, UNIDO

° In this paper, the industry is by ISIC Rev.3, Bitlievel. Note that the description of ISIC Re23,
digit level industry is provided in Appendix 2.
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The most asymmetric industry of China with its pars is textiles (ISIC 17) as it has a
significantly high value for Germany, Japan andUWinited States. For Taiwan Province of China,

industries related to machinery and vehicles (I39C31 and 34) are the most asymmetric.

A comparison of China’s imports by industry is simoiv table 10. Note that the value is also the
yearly arithmetic value throughout the period, gerFor Hong Kong (SAR), Taiwan Province of
China and the United States, textiles (ISIC 17}his most asymmetric industry. In fact, if
compared with China’s imports, most of the manufidny sectors reveal extreme asymmetries.

Table 10. Degree of asymmetry using ISIC Rev.3, 2git level, with China as importer
(Percentage)

ISIC Germany Japan United States  Hong Kong (SAR  Taiwan Prov. of Chine

15 21.4 26.2 22.7 847.2 75.1
16 23.t 31.¢ 26.£ 4,001.¢ 70.5
17 83.c 76.c 115.1 5672.f 1,427.1
18 8.2 9.2 25.t 462.¢ 78.2
18 145.% 72.2 79.1 329.% 81.¢
2C 41.2 29.2 57.t 2,097.( 82.¢
21 23.1 26.4 43.% 8,182.¢ 65.(
22 29.c 36.C 33.¢ 460.7 72.2
23 51.1 21k 36.< 81.C 79.4
24 28.¢ 38.£ 38.1 1,417.( 72.¢
25 37.C 22.C 31.4 1,082.1 64.£
26 8.2 22.¢ 41.F 519.( 72.¢
27 22.¢ 13.£ 251 730.2 80.C
28 15.¢ 24.¢ 24.¢ 1,867.( 73.¢
28 26.€ 16.5 20.¢ 402.( 63.¢
3C 23.¢ 23.¢ 24.2 814.¢ 70.<
31 25.7 35k 31.€ 2,504.¢ 68.(
32 14.¢ 19.¢ 37.¢ 791.( 67.1
33 21.2 42 24.¢ 818.1 80.7
34 21.2 44.£ 36.1 641.c 70.5
35 34.2 20.€ 221 23,401.( 57.t
36 59.¢ 49.c 36.C 2,335.¢ 63.7
37 35.€ 14.1 24.% 683.( 73.1

Source: Calculations are based on IDSB, UNIDO.
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6. How can asymmetries in China be explained?

6.1 Different valuations for imports (c.i.f.) and exports (f.0.b.)

The degree of asymmetry is comparatively seversean from the earlier analyses. As already
mentioned, the most plausible reason is the prisiygiem, since exports and imports apply a
different price system. In this section, an attemmphade to detect whether there is some system
in the asymmetric pattern, albeit based on thenagtan that all other reasons, including the
different price systems, for asymmetry in interoadil trade statistics are ineffective. Accordingly,
the geometric means of the variable fgxp; of China and its top five trading partners during
the period of 1992 to 2008 are presented (Tsigad.el1992). The reason for using geometric
means is because they are more appropriate foruniegs specific trend. The results in table 11

show the geometric means of total exports and itamhiring the period 1992 to 2008.

Variations in the systematic pattern are due topthee system which varies from country to
country. Moreover, it also depends on whether €fgrthe exporter or importer. When China is
an importer, both the geometric means of asymnsetsigh Japan and Hong Kong (SAR) are
comparatively larger. The most severe case occhenvChina is an exporter because countries
experience the largest export and import differengith Japan and Taiwan (Province of China).
But when China is an importer, the largest diffeeeris with Hong Kong (SAR). Note that
normally, the average of the variable |tgxp; defined by IMF statistics is around 1.15 or 1.20.

Table 11. Geometric means for variables X/M by Chia’s trading partners, 1992-2008

Hong Kong  Taiwan Prov. Of

Germany Japan United States (SAR) China
Chine asexporte 0.590: 1.676( 0.620¢ 0.750¢ 1.535¢
Ching asimporte! 0.766( 10.617: 0.664¢ 13.524¢ 0.451:

Source: Calculations based on IDSB, UNIDO.
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Table 12. Geometric means for X/M by China’s tradig partners: China as exporter

Taiwan Prov. of

Year Germany Japan United States Hong Kong (SAR) China
199z 0.391: 0.261: 0.887" 9.962¢
199: 0.478¢  1.497:. 0.702( 0.466¢ 5.675"
199¢ 0.513. 2.451. 0.762¢ 0.570¢ 3.158t
199t 0.618¢  2.341: 0.763¢ 0.611( 2.308t
199¢ 0.545¢  1.676" 0.631¢ 0.569¢ 1.698(
1997 0.692: 2.825! 0.657¢ 0.705: 1.466¢
199¢ 0.6707  1.394¢ 0.654: 0.649¢ 1.454:
199¢ 0.583:  1.924( 0.572¢ 0.562¢ 1.251¢
200( 0.571. 2.738! 0.555¢ 0.590¢ 1.135:
2001 0.5527  3.247: 0.568c¢ 0.653: 1.232(
200z 0.761: 1.338. 0.591" 0.747¢ 1.093¢
200z 0.688.  1.247( 0.636: 0.863( 1.067(
200< 0.518(  1.265: 0.643: 0.977¢ 0.904:
200t 0.630¢  0.909: 0.656¢ 1.044¢ 0.958¢
200¢€ 0.658¢  1.405° 0.680: 1.123¢ 0.901:
2007 0.6227  0.965: 0.724. 1.136¢ 0.921¢
200¢ 0.645¢ 0.737¢ 1.102: 0.872:

Source: Calculations are based on IDSB, UNIDO.

Table 13. Geometric means for X/M by China’s tradimg partners: China as importer

United Hong Kong Taiwan Prov. of
Year Germany Japan States (SAR) China
199z 0.810: 2.466: 0.619: 0.887" 0.000:
199: 0.8459 5.509¢ 0.528( 0.466¢ 0.000¢
199¢ 0.675¢ 8.173: 0.568: 0.570¢ 0.008¢
199t 0.652¢ 9.118" 0.504: 0.611( 0.018:
199¢ 0.785" 8.744: 0.466: 0.569¢ 0.028¢
1997 0.724: 12.311. 0.633: 0.705: 0.026:
199¢ 0.774. 0.882: 0.654" 0.649¢ 0.043"
199¢ 0.740" 13.386( 0.595! 0.562¢ 0.135¢
200( 0.681( 11.605¢ 0.690¢ 0.590¢ 0.132¢
2001 0.598¢ 11.176( 0.739¢ 0.653: 0.145:
200z 0.723¢ 3.206( 0.697: 0.747¢ 0.220:
200: 0.737: 2.110: 0.742( 0.863( 0.418:
200< 0.779: 2.378" 0.767¢ 0.977¢ 0.585¢
200t 0.852¢ 2.638t¢ 0.793: 1.044¢ 0.606¢
200¢€ 0.966( 0.445¢ 0.825¢ 1.123¢ 0.745(
2007 0.869: 4.422; 0.818¢ 1.136¢ 0.880:
200¢ 0.871¢ 21.345; 0.822¢ 1.102: 0.858"

Source: Calculations are based on IDSB, UNIDO.
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The geometric mean of the ratio of total exportd tmal imports reveal large differences (table
11). If the geometric mean is considered annudtlig,difference will vary from year to year. It
also depends on whether China is an exports repmren imports reporter (see tables 12 and 13).
Following the classic case of China, the Unitedte®taand Hong Kong (SAR) on asymmetric
international trade, as can be seen, the geommatran of China increased vis-a-vis the United
States, which actually decreased between 1999 @@2 Refore increasing again between 2003
and 2008. The geometric mean of China vis-a-visgtong (SAR), on the other hand, shows an
increasing trend. Significant changes in the gedmebean of the ratio between exports and
imports indicate that other issues that cause asgimmetries cannot be ignored.

6.2. Re-exports: the issue that causes asymmetriagnternational trade

As the ratio between exports and imports price€liha and its top five trading partners are not
set in the general range, the hypothesis is thexperts would continue to be the main reason for
large asymmetries between China and the United esStatand Hong Kong
(SAR), especially since the beginning of the tweirst century when international trade started
increasing rapidly. As mentioned earlier, re-exptake place when goods enter into the customs
territory of one country and are then shipped totlaer country without being transformed.
Asymmetries in international trade are indeed baéagna global issue that demands urgent
attention. It is estimated that currently more ti®nper cent of Hong Kong's (SAR) exports
represent re-exports either from China or fromiedtbountry. This compares with less than 30
per cent in the late 1970s, while in the case efuhited States, on the other hand, 10 per cent of
total exports represent re-exports. Table 14 shberdrade statistics on re-exports of Hong Kong
(SAR) in relation to the United States and Chiiashiows that more than 90 per cent of total
goods re-exported to the United States are goatsotiiginated from China between 1995 and
2006. Therefore, it is assumed that re-exportsteanain cause for asymmetry in international
trade statistics between China, the United StatdsHong Kong (SAR). Further research needs
to be undertaken to explore this issue in detait. &ample, statistics need to be viewed at a
more detailed level, such as 4-digit level pf intgional trade statistics, to explore all possible

reasons for asymmetric statistics between ChimalJthited States and Hong Kong (SAR).
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Table 14. Re-exports of Hong Kong (SAR) in relatiorto the United States and China, 1995-
2006

Goods originated from China as percentage Hong Kong re-exports as percentage
Year of total Hong Kong re-exports to the US of US total imports from China

199¢ 92.¢ 60.¢
199¢ 93.c 56.¢
1997 92.7 50.C
199¢ 92.1 43.¢
199¢ 92.1 39.1
200(¢ 91.2 36.4
2001 91.¢ 32t
200z 91.¢ 27.4
200¢ 91.2 21.¢
200¢ 91.c 18.1
200¢ 92.2 157
200¢ 92.2 13.€

Source: Ferrantino et al. (2008) Table 1.

As with other top trading partner countries of Ghisuch as Germany, Japan and Taiwan
Province of China, re-exports could be attributeédsymmetries as well. However, considering
that data on re-exports are not available for geldarader such as Japan as well as for most
countries in the European Union, re-exports stesisire accordingly not available for a large
number of countries. Obtaining statistics on reeetg is undoubtedly a daunting task but
nevertheless need to be considered. Moreover relifes in recording re-exports similarly need
to be pursued. For example, the United States ¢tafled] data on re-exports, but only records the
country of destination, and not the country of iricAlthough data for Hong Kong (SAR) are
better, they still do not fully capture the complgxf shipments that pass through its ports.

6.3. Otherissues

a.  Trading partner definition by countries

Since China and its trading partners follow thetebhiNations recommendation of taking the
country of origin as the imports partner and trst klmown destination as the exports partner, it is
still possible that the origin of imports and thestl known destination are hard to track. And as
illustrated in the example earlier (see table 2)ssihble asymmetries in international trade

statistics among countries can be significantlgdan this case.
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b.  Thresholdsfor recording international trade statistics by country

It is also possible that China and its top fiveding partners set up different thresholds for
recording international trade which, by extensiomans differences in the definition of trade in
small transactions. Other statistical issues, dlioly timing of measurement (recording by
customs) differing allocation of product classifioa to goods or mis-attribution; and smuggling
could also result in a significant degree of asymnyni@ international trade between China and its

top five trading partners.

C. Exchange rate fluctuations

Exchange rate fluctuation is another issue thati:ige be taken into account. Exchange rate
fluctuations are not always properly recorded iterimational trade statistics. The general
recording rule is that trading values are normatigregated over the period of one year in local
currency and converted into United States dolldnsis could well be the cause of large
imbalances in international trade statistics amomgntries, and as such is not exceptional in the
case of China and its top five trading partnerssswn in table 15, the average exchange rate
between United States dollar and Chinese renminbinybetween 1992 and 2008 and the
exchange rate fluctuations of United States dolard Chinese renminbi yuan are significant,
which resulted in the large asymmetries in intéomal trade between China and the United

States.

Table 15. Average exchange rate of United Statesli#o and Chinese renminbi yuan,
1993-2000

Year Exchange rate (yuan) Year Exchange rate (yuan)
199: 5.7933¢ 2001 8.2742¢
199¢ 8.5651: 200z 8.2669:
199t 8.3505: 200: 8.2671!
199¢ 8.3141¢ 200¢ 8.2663t
1997 8.2897¢ 200t 8.1837¢
199¢ 8.2789: 200¢€ 7.9646(
199¢ 8.2760¢ 2007 7.5971¢
200( 8.2784. 200¢ 7.1554(

Source: http://www.oanda.com/currency/average

d. Mirror statistics

Needless to mention, for those countries that daemort trade data to the United Nations, data

of the partner country are often used. Howevéehoabh this is not the case with China and its
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top five trading partners, asymmetries still ocamng are worth of mentioning as asymmetry is a

general issue among countries.

7. Conclusions

Existing asymmetries in international trade stassbetween countries are illustrated in this
paper with regard to China and its top five tradpagtners in manufacturing goods during the
period 1992 and 2008. As shown in the analysis,ddgree of asymmetry varies depending on
various issues, such as the basis of comparisachvaine the import statistics used in this paper.
Note that as imports statistics are applied fromh lboe reporting country and partner countries to
calculate and compare the degree of asymmetryethédts reveal great differences from country
to country and from industry to industry. While asyetries in trade statistics have existed for a
long time, the new emerging issue, namely, re-égpdemands urgent attention. To detect
systematic patterns for asymmetries, it is necgdsatake into account specific countries, their

trading partners, and also focus on a specificstrgiu

As the quality of the database is the central issuenaintain the UNIDO IDSB database, it is

very important to ensure that the quality of théatlase is of a high standard. Apart from the
general issues on dealing with the asymmetric pattef international trade among countries,
such as the valuation system of trade flows, thdetrsystem, and definition of trading partner,
efforts made to ensure that international traddstitss are less asymmetric should include the
following aspects. First of all, due account shobkl taken of the specific characteristics of
countries/regions. As already analyzed in the papade with certain countries, such as Hong
Kong (SAR), where actual exports and imports arexmorts/re-imports, the trade statistics

compiled in the country/region have to be more itkstathat is, by value in industry to show

incoming and outgoing trade. Secondly, for coustrighere international trade increased
significantly in the last decade, such as Chinayenefforts should be made to detect the new
trend of international trade partnership. As shawithe paper, China itself became one of the
largest import partners from 2004 to 2008. Thirdllys extremely necessary to detect the general
asymmetric pattern of international among countries applying econometric modeling.

However, based on the analysis made in this pagedifferent countries show different degrees
of asymmetries in different industries, the genesttern for tracking should focus on a specific
industry and on trading partner countries. Note,tha in UNIDO IDSB, international trade
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statistics are re-categorized by transferring thiCdmtrade from classification by SITC to ISIC.
UNIDO also needs to cooperate with UNComtrade dimitate the degree of international trade
asymmetries. Currently, probably a more feasibley w@ detect the asymmetric pattern of
international trade is to select the United Stated China by using ISIC at Division level (2-
digit ISIC code) IDSB, UNIDO. As can be seen, timparent importance and representative
aspect of selecting these two countries are: (i) bountries are among the largest economies in
the world; (2) China is the fastest growing cournitrynternational trade of manufacturing goods
in the world; and (3) in trade between these twonties, Hong Kong (SAR) is very much
involved in re-exports and re-imports, an emergasge for the treatment of trade asymmetries.

It is equally important to control the occurrendainavoidable errors to ensure least disruption in
the database. Currently, international trade siedion manufacturing goods contained in the
UNIDO IDSB need to be transferred from UN Comtra8€TC classification to ISIC
classification. It is therefore necessary to mékely checks so that the correspondence between
SITC and ISIC is as precise as possible, espeamibe more products and activities are involved

in both classifications.
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Appendix 1. International trade statistics on manuécturing goods by UNIDO

International trade statistics on manufacturingdgoloy UNIDO is part of the dataset contained in
the IDSB database (industrial demand and suppBnbal) maintained by UNIDO, which aims to
calculate the apparent consumption. Note that foergéain industry, the apparent consumption is

formulated as its domestic output plus imports reiexports.
Apparent consumption = Domestic output + imports - exports

In general, the IDSB database comprises two datadBtSB-Rev.2, at the 4-digit level of ISIC
(Revision 2), and IDSB-Rev.3, at the 4-digit leg€lISIC (Revision 3). The data are derived from
output data reported by NSOs (National Statisti@fiices) together with UNIDO estimates for
ISIC-based international trade statistics, by zitij the United Nations Commodity Trade
Database (COMTRADE). The data pertain to manufagguand are arranged according to
Revisions 2 or 3 of ISIC at the 4-digit level, wihicomprises 81 manufacturing industries, or 127
industries, respectively. These are presented bgtog industry and year. Note that coverage, in
terms of years, as well as data items, may vargn foountry to country depending on data

availability.
IDSB contains annual time series data (in currédtddllars) as follows:

1) Domestic output

2) Total imports (=(5) + (6))

3) Total exports (=(7) + (8))

4)  Apparent consumption (=(1) + (2) - (3) above)
5) Imports from industrialized countries

6) Imports from developing countries

7) Exports to industrialized countries

8) Exports to developing countries

Note that the trade statistics by ISIC Rev.2 and.Rare transferred from UNComtrade by SITC
Rev.2 and SITC Rev.3, respectively.
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Appendix 2. Manufacturing

15 Manufacture of food products and beverages

16 Manufacture of tobacco products

17 Manufacture of textiles

18 Manufacture of wearing apparel; dressing araingdyof fur

19 Tanning and dressing of leather; manufactureiggage, handbags, saddlery, harness

and footwear

20 Manufacture of wood and of products of wood eoik, except furniture; manufacture
of articles of straw and plaiting materials

21 Manufacture of paper and paper products

22 Publishing, printing and reproduction of recardeedia

23 Manufacture of coke, refined petroleum prodactd nuclear fuel

24 Manufacture of chemicals and chemical products

25 Manufacture of rubber and plastics products

26 Manufacture of other non-metallic mineral praduc

27 Manufacture of basic metals

28 Manufacture of fabricated metal products, excegthinery and equipment
29 Manufacture of machinery and equipment n.e.c.

30 Manufacture of office, accounting and computimachinery

31 Manufacture of electrical machinery and apparata.c.

32 Manufacture of radio, television and communaatquipment and apparatus
33 Manufacture of medical, precision and opticatrinments, watches and clocks
34 Manufacture of motor vehicles, trailers and seailers

35 Manufacture of other transport equipment

36 Manufacture of furniture; manufacturing n.e.c.

37 Recycling
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