
The 

FORESTRY
 
PRIVATE 

ENTERPRISE 

INITIATIVE 

4 FOUEST School of Forest Resources 
RESOURICES North Carolia State Unoversit

NC 9TATEUINIVEA{SITYi 

~ 	 S'Thool of Forestry and Environmental Studies 
Dij ? tJniiv:.rsity 

. ffijct of International Cooperation aod Development 
, I ServicC, Forst,-y Support Program andorest 

. So theastern Forest Lxperinent Station 

Stj)[p)(,-r2nd fonded by
 
"-' ,eau otor Science and Technology
 

A;ency tor International Developrerlnt
 

FPEI Working Papers Series 
June 1937
 



Southeastern Center for Forest Economics Research
 
Il,)\ 122-4 R ',, t h ifuf l,Riu, 2 -)o ,hlh,- ,Ql9C';41-4221 

Inaccuracies in Forest Products
 
Trade Statistics
 

By
 

Patrick B. Durst, C. Denise Ingram,
 
and Jan G. Laarman
 

FPEI Working Paper No. 14
 

FPE Working Paper Series
 
June 1987
 

TtN, CFLR Int(LJtOE XIS 
USDA r t rxt(-.[ii'K '-txI x -tExprirm iiI Sta KXI'ru h.a, ivi F( 

Noft C ,rohr I ',I'lLt'rl ,ik Ufiti.,l r jtv 



Durst, Patrick B., C. Denise Ingram, and Jan G. Laarman. 1986.
 
Inaccuracies in Forest Products Trade Statistics. Southeastern Center
 
for Forest Economics Research, Research Triangle Park, NC. FPEI Working
 
Paper No. 14, 5 pp.
 

About the Authors
 

Patrick B. Durst is a Special Projects Coordinator for the Forestry Support
 
Program of the UISDA Forest Service, Washington, D.C.; C. Denise Ingram is a
 
Forester for the USDA Forest Service Southeastern Forest Experiment Station,
 
P.O. Box 12254, Research Triangle Park, NC 27709; and Jan G. Laarman is a 
Associate Professor in the School of Forest Resources, North Carolina State
 
University, Raleigh, N.C. 

About FPEI Working Papers
 

FPEI working papers are a special series of SCFER working papers issued by 
the Southeastern Center for Forest Economics Research for the purpose of 
snaring the research findings of the Forestry Private Enterprise Initiative. 
These papers are distributed in order to promote the timely release of new 
theories, data and findings. Working papers represent various levels of 
research findings and readers are encouraged to contact the author(s) for more 
information. Some of the papers may be published in modified form elsewhere. 
An updated list and copies of FPEI Working papers are available from the Center
 
at P. 0. Box 12254, Research Triangle Park, NC 27709, (919) 541-4221.
 

, 



~ n accu rap e.,c i n -~ -,>., 

'tra.de statistics r 

"7 Patrick B. Durst 
C. Denise Ingram
 
'JanG. Laarman 


-

Abstract from~both the importing country and the exporting .... 

e ~country. If the transactions are legally conducted,Between two trading partners, the export flow. re-,, classified by the same product definition, and accuported by on,)country often disagrees with the import raeyecddthnheaitcsotetaigpr.

_,flow reported by the other. For international, trade in 
 ners 'should closely ag-ree, But in practice, discrepancieshardwood logs and lumber, double accounts to directly re 

'~compare exporters' statistics with importers' statistics arcomn
 
indicate that discrepancies in,.trade volumes and values The v~olume statistics can differ for several reaso.ns:
 
are numerous and sometimnes large. Export flows ap. 1. Excports occurring at the end of one reporting
 
pear to be underreported from~the divel6dping countries.~ pro ieclna ermaotech their desti
but overreported from many of.,the industrialized ones,. nation until the following period;.

Countries such as the United States 
 publish export 2,2 The origins and destinations of shipments are 
stati. ics not at all consistent with statistics reported by. not always correctly identified ini the trade documents.~
trading partners. Identification of. these data) incon- especially whentrade is routed through market centers

sistencie helps analysts define information needs for like Singapor~e and the -Netherlands 161. Sometimes

improved decisionmiiking. shipmen~ts erron~eously identified with shipping "ar~e 

registration ie.g., Liberia and Panama,: 
3. Commodities are not alway cossetllsi 

* ,fied, esrd adrpre according to the Standard 2' Trade sztatistics, including those %vhichdescribe the International Trade Classification sytem 131. Moreinternational trade of forest products, aire frequently over, data differences sometimes result when differentinaccurate and misleading. Yet many deci, ,ionmakejrs conversion factors are used. e.g.,.different methods andfail to recognize erroneous trade data when formulatinig formulas to convert cubic meters to an equivalent fin
 
,byisn.ss strategies or governmnen t policies,. Business board feet i3):.

losses, suboptimal production targets, ineffective tar- 4. Simple counting and, recordin .g errors may re-I
 
iffs, and unnecessarv subsidies are amodng the possible sult from carelessness and incompetence by customs
c nsequences of accepting faulty trade .data at, face ofrncers and reporting officials: 2value. K 4 4' 

4This paper presents emnpirical evidence ofithe inac,-
-~, curacie.S1which exist in'ithe statistic~z for initernational ,4-. 

>tace of hardiwood sawl-o!gs and~hardwood Iumber.These 
-

>

!tto commodities illustrate statistics 4on forest 4prducts The authors aire. respectively. Fo'res~ters USDA~ Forest4.,-.-,
taeb'dth within and between blck of rv,,sSoutheaterzeForest ExptSta., FP.Q7Box 12254.e
 

and deeoig ~' coutresnd 4deelpin. Th agitd di- earch Triangle Park.N 2,7709: andAssociaite Professor. Det
~un~i~, iiagittdeof~at
44soft4 - orestrv4he N orth Carolina Sta te UnivI, Box i0O2- Raeigh~,.44cr4p4'- - exporters'dreports NC 2769.5-6002 This article is'adapted from Paper No. 9,565 of ~~ ith'-the; car / esponding import ,eprsof trading th Jora eisNrhCrlnaAr, e,.ev h~e 

partners 4h'U'4444 -,a 
D Foesisv. - enFret-,It 

-,-<4 Caus'es of discrepancies in trade data, ind th Scolo oetRsucs NrhCrln ttnv 
SIL. 

44 ~' 4"'4 ?~This paper was recei~ed for publication inODctober 19S4, 
- When acommnodity is traded ,internationalk 'inde' Forest Products Research So cietv 1986 -1 -2.4 4i9"-'pendent reports oFthe transactiori are'uua~lly availaible 4Forest Prod, J 36191:55-59. 4 4 " 4 . 4 

4FOREST44 PRODUCTS JOU~RNAL 4 Vo J6 N,~4.44 44~4' 4 , 1 4 41'. 4444a 4> 
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5 Smuggled goods may go unreported by one or tance and with the value, volume, and type of goods
both partners conducting trade. Serious data incon- traded. However. the 20 percent rule of thumb provides
sistencies follow when traded goods go unreported by a useful approximation by which c.i.f. and f.o.b. differ
only one country If' trade escapes detection by both ences can be compared. Analysts with evidence supcountries, the smuggling does not create discrepancies porting margins other than 20 percent can adjust the 
in the data. but export and import totals are clearly analysis to Fit their conditions.
 
understated 3'. 
 Computed volume ratios below 1.00 and value

Even itf volume reports of trading partners are in ratios below 120 indicateoverreportingofshipments by 
agreement vajue reports may differ for the following exporter-s in relation to the reports Filed by importing
reasons: partners. Conversely, computed ratios exceeding 1.00 

1 Imports are usually reported in terms of c i.f and 1 20 'for volume and value, respectively imply 
cost. insurance, and freight) and exorts in terms of underreporting. 

f6 b. 'free on board' For most products, c.i.f. and fob. Both unweighted and weighted means of MN.Xji
values normally vary by about 10 percent, 15' although are calculated for: 1, each exporting country. 2' the 
differences of 20 to 40 percent are not uncommon for aggregate of exporting industrialized countries, and 3
trade of forest products 5. 9): the aggregate of exporting doveloping countries. When 

2. Trade data are usually converted to U S dollars calculating the unweighted means. each trade flow is 
for purposes of consistent reporting even if the actual considered equally important, thereby providing in
transactions were concluded in another currency Re- sight into the extent and usual direction 'overreorting
ported values of' exports and imports are likely to be or underrPr-,-..ing' of discrepancies for each exporting 
distorted somewhat by the conversion. especially where country and group rf countries. 
the exchange rate with the dollar fluctuates frequently: To compute weighted means. individual aris of 

3. Valuation practices sometimes differ among Mij-Xji are weighted according to the magnitude of 
countries Actual transaction values may not appear on trade each ra:o represents. For example. an Mij Xji
invoices if customs agencies perform valuation accord. which represents 40 percent of a country's total log 
,ng to administered prices. or if the government allows exports receives four times the weight of an MijXi
traders to value their shipments at reduced "check representing only 10 percent of the country's log ex
prices" to stimulate exports 12): ports. Weighing individual Mij/Xji ratios prior to cal

4. Opportunities to increase prolits motivate tin- culating the means focuses attention on the major trade 
porters and exporters to :alsify invoices. especially in flows discounting the importance of smaller 
countries where the risk or'being detected is minimal or transactions. 
the penalties are not severe 1, 2. 4' Traders often 'he means of the Mij Xji for each exporting country
atiempi to crcumvent tariffs. quotas, and other trade and g-roup of countries are tested using a two-tailed 
barriers by underinvoicing exports and imports Sub. t-test ,following a logarithmic transformation to make 
sidres provide incentives for overinvoicing. Overvalued the data more closely approximate a normal dis
exchange rates encourage overinvoc:ng of imports and tribution. This identifies those ratios which statist. 
underinvocng of exports, allowing traders to benefit callv differ from the expected ratios of 1.00 and 1.20.from currency premiums in :he black market. More,freo. curenatyonaebumsin .h ena k art.oree The two most comprehensive sources of statistics ono)ver. multi national businesses often seek to reduce 
overall tax liability by invoicing trade to shift account- forest products trade are the Food and Agriculture Or;ng profits -,o countries With,)vrai ta libiltybyliberal ganization ,FAO, and the United Nations't U N., Statisnvocin, tadtaxationtoshit policies.acout- aztn A adteUtdNtosUNttstical Office. Both rely on reports submitted by forestry 

Assessing data discrepancies and customs authorities in member countries. In its 
Yearbook of Forest Products i71 the FAO frequently 

To determine the extent of unreliabie ;tatistics on adjusts trade data it believes to be erroneous, and even 
forest products trade, importers reports were compared estimates data which are missing from its question
with exporters reports 'orvoridwide trade of hardwood naires 10' Although these adjusted FAO data may be
sawloLs and lumber. Such a .comparison permits the somewhat more accurate. the statistics published

detection of possibie reportin :naccurac:es attributable through the U S Statistical Office reflect the quality of
 
to one or both tradiZ partners oata more typically available to most decisionmakers at
 

Foilowing a procedure descr:bed by Nava and Mor- local levels. Furthermore. many decisionmakers re
ran 11 . reported irmports by country ' " .Mij, were quire more detail than can be obtained from the highly
compared with reported exports by country '*j" Xji, The aggr-egated FAO Yearbook of Forest Products There
comparison allowed the computation of volume and tore, ratios of Mij Xjp for this study were computed from 
"'aueratios, i.e . MNi Xji, foro-ach trade ilow considered the United Nations' Commodity T-ade Statistics 14'. 
if there are no inaccuracies in the report-s of either 'which shows annual exports and imports in excess of 
country, then Mij Xji volume ratios should be about .100.000 by commodity. countnv, and year
1 00 To mitigate the potential problem created by trans-

The Mij Xii 'v'alue ratios shold be near 1.20. as- port time lags. data 'n flows between trading partners
.uming an average 20 percent margin for differences were summed for a 3-year period. By considerinv a time 

between c.i.f. and f.o.b. values. Transportation. nan- period longer than a single year. it is more like!y that 
dling, and insurance costs will vary with shipping dis- the effects of recording lags cancel out. The period se-
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lected for study was 1976 to 197S. providing relativey 
complete data coverage tbr a broad cross section of 
trading countries, including developing countries Be. 
cause this study computed an average MiO Xii over the 
3-year period, measures of tradc value were converted 
to constant dollars. 

Previous studies , 1. 15 have concluded that 
trade stati-;sl. repoi ed ,*vindustrilized countries are 
niore reliable than those reported by developing coun-

tries Thi:; is due in part to the training, equipmont, and 
ortaniation available to custom.< o'flicers in indus-
triallzed countries To provide consiS.tencv and mini-
mrze problems of data int,_rpretation. this study is lira 
ited on the importing sid,. t') a groupOCi 19 industrialized 
countries. This group ,,f countries Imports hardwood 
logs and lumber Crom both ,leveloping countries and 
other ndustrialhzed countries ('onsequentlvI, dir.s 
crepancies hetw(een MU aid Xji ire more likely attn. 
buta/bie to. bll certtinlv n t restricted to. reports o! the 
exporin g Cillttries 

Empirical results 

Tabie 1 pre 'sentsthe nmans of MIj X.Ii for the con-
,olidated)I' industrialized and developinggroup ex-

, ' . 
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pcrters. At this level of anaiySis computei ratlis art. 

close to hypothesized i.e expected ratios Ior 11e value 
of logs. the volume 1)1flumber. and the value )t lumber 

exported from the industrialized countries For -nilother 

categories, computed ratius exceed expected ratios. ;ug.ri a et e a io s 
gesting export underreporti The arest deviations 
occur tor value ratio; associated ivth the developing 
countries. The value )ftxport- reported hv the develop-
mil countries Is ies. than two-third, thie aiue reported 
hy importers 

,eizteud means .)! Mi Xi ire closer to the ex-

petted ratios tI 1 ()and 1 2() than are t,.e in-veivhted 
means In all hut o cases analyzed i.e.,one the value 
reports ol lumber 'romaeveloping countries! This inoi-
cates that _4tat tcs describin the wor~d's largest trade 
t'o)w%; show slivrhtl' les. disavreerent than those des

cr:iiina smaller transacuons. 

Fable 2 :ocuses on tnle reporting records )findi-
viduai countries and identifies those means which ditfer 

tatiLstically :'rom the hypothesized ratios. Ratios in 
Tabie 2 are noticeablV ie.,s urniform than the grouped 
ratlos in Table I The weighted volume ration range 
from a o of 1).31 !br Guyanao export., oI lumber ,ie. 
Guvanas reported export volume is more thar, three 

:imes ,hal importers claim to nave ret:ei.ed from Gu
atia hph (n', exports ,)tsawlogstoe a .92 for t*e.,io' 
le . the Centro reports ,nlv~,ne.fourtb the volme tin-

Porters ciaim to receive irom there' The weighted value 
ratios range :'rm)m f;r !'rom the)-5,', Lumber exported 
Netherio-Inds ti; -)52 :or- ~ exported fromn the 

n 14o, 

,i .ur '.evei.I -urprisin , number o'tie r 

we!znteo mean- .,iMij XiJi.ev te :ren !ne expected 

ratios by ai ireater margtn than Lne corresponding un
weighted means. 'When this occur,, it must he assumed 
tnat the .arest transactions ire reported even less 

.ICCUIate .vtan t.ie -iallest onus 
F'ne :ountrv, tvol ,iala :.lcate !.hat. developing{ 

T,0nt iuienrr-pori moire :'requent.evantxporto 	 do 


tn_'1rtrta ,,).anr:e- ,nsider:ng )oth jnwe gnteuid 
.ano 'vei,.nted ml, s tor 'on statisti cl iterences can 

ne establi.ned. ie :nustrialized exporters have 16 

means at ove and i:l below)i.in: expected leveis But 

tOjr tielovIO~nt!n 0 er . is orovort un cna nges to 
' 	mo:an> ,inov., 10 .,, mean.-> ",w 

:,f,,h,:-	 .'-
I r wi.,ti: l :rio 'Je- .- . .t 
.mno(rtaot ' ;iin ii2'u.-,i ::r;u'caJ -* n caitfl "rm 
-ritIstical <igiIic.o >-".a. t't.- iiM0 I are 

',le ,r-flltiu.'1t o itt -:r).I". . tl et' rn tl'e 

pected onn ,i)itd .touun v'. ire rlt-

near 'o}1t"-... t eu .;ut , -,i.vhiu vlur , 
r:at,:'- or 3el- :'iu.z~; ...'u- ),Hir2 .irO i"rn:1c10 !.lul er 

• liulnti nt i- n,!\..tr:.. p'"a t-CP. ,'1110 1 go-lvili 

Tbl -:niql{?> .r-i-u-r',.d l ,urtai2] !)'.'tie-e-ooun-

ve 1 P!r:, , . IOm-_r-,';rItjownA'tr i in it 'i[ 1(- sn ilil 

.arliflce, .riiin 'tle ttioi> pormit. retectlil ,A !he 

uii nvpott i:-. ,, . )tou..at l ,iift-rvc he-h . 
e St' tnporter., .111l .-xpurlt-r' r.port >:pribnibl, not 

-i,_nil'icaot :n .i pr;iitcii l -ei-., 

B t.E I - U.n..,,.,onn ,,ume -rt o *r .'o,r , .1 oa iraa.1, 
,r, ,,, wr. :.a ,,par:',ir 

impcr'rr V,Lumr rat" rJAe 

ustra 	 n 20 2
)n
6Beig-ourn. Luxembourg -238 

69 9 
.rnce 27 I 

';,-rnan% FR l40) 299 
-Itaj. )99 i I 
Japan 9M 4 5 
N,tnvrianmis 0 41 7 
5 lam ,3 .1 9 

4'2>worjen 	 42 
I"itzeranu 	 1 2.o 

I ta Klnfl~om '14
 

01,
 

L	nwetghtea mean 66 
ei,4hted I 56...mean 

'Ratios are MUj Xji lor the L " export hipmentn. XY *s the Crated 8tteb, to 

the .pecllied importinw :'untrle. 
... Rejection ol the null hvpothei. atthe 99 percent confidence levelSee 

.econmliO.,tnote n rutile2 

Conversely, the null hypothesis cannot be rejected 
in several instances even when the means of Mij/Xji 
differ noticeably from the expected ratios le g.. sawlog 
volume ratios tor the Central African Republic: lumber 
ratios for Sweden, In these cases, the broad dispersion 
of obserations rmaken itimpossible to ld statistical 

differences 

In Table 1 data on the exports of"hardwood logs
Irom the United £rateS are used. to illustrate a wide 

dispersion of trade ratmios riasked by overall means. 
Widely ranging ratio., imply 5erious reporting dis

crepancies. even i'not n a consistent direction. 

Conclusions 

The empirical 2atLa hor the trade of"hardwood saw-

I, .-aind !umber %era". ile t,x nttncu of frequent and 
s,:',, di atzreement s imi il trade reports. especially 

reportl 0f cornmoditv .'aiue Export underreportinu 

characterize.-most itlh:ie developing countries tor 

which statost ca tC>t- are ign licant. while over
reporting is observioi !'Or man v df the industrialized 
"xporters The maintude ofdiscrepancies appears to be 
more pronounced o'or ieveloping than !'Or industrialized 
,xporter, But -v.-l -.)m ;,in(1tustriahilztd cotintries 'e . 
the 'nti, t itt> 10hl ,-port -tat.stics which 

riatlv i1It, ,m Wo>,. r reI 6x%)v importing 

oartner" 

in 	 ititug !]t 'amvD)i.-cri-.uinc - ,'n (rt.n : the 

trtn>ictiint-:ttii .oiitc'jrici-'- in tpio part ,) the ex

;)irtt,r, tLtro'mn )re ) t b -,lnhitun-uplV Whether 

iiaccuriucH> int' ,/ cu t ,)r,h.lih.-rat inlv:,t. and 

piiic','nak irs n uld t . tolIth-ir t-xi:tnce Bv,) cuL'.icant 

,'-tahlin nigll L , iir't,. i> It-rnuun'tr:ttd here.'iduh~lo ot: 

data rnmunt: iro,in,,u cklv r,'.,.a l- .\havi>t: will 
then ti prompt u i ' ,,xpataaiom>t, -d! !or tllo',riui-. 
i ltiLi more ,-l'-u:.i'o nimtkl.to ,-!i'POtl'.'." 

http:ret:ei.ed


ij L4 Literature cite 8 FFF.Ny. D.1975. The accuracy of Lao trade data: a note. Maki)an 

'~~ ~ J~ 198 1,AlternatLive theories orilleg~aj tradie economic Eo e.401'08 ' 1~-.- tisqu-cqs;n ., ltisical-deii -keiw ---- .- itil-: .'-,;and.-A.J--YEA^T.9.. 976---Effectin rsh fl~ e R.-J ,. v -protectiori-. 
A"'.4 42)7 'h'j"ru 1 ~ ' ~ transportitiox'iosts- and trif.4:7 a i1.-ami aniu 

,(uarteriv .)id'EcoLn. 8~7(Ii-172.!8 10. KOHNAi, G. 1985, Reconciliation of forest products trade data."
t),wt. ). K1%4(in~.ri~inratur'cinlT~xnru1tplidut~tedeWP-85-48. .onjj:409ii Inte'r, Inst. for Appl. Syst. Ana.Laxeiiburg, Auzstria,rcIo I - Tives acpaion o magnI pllIciva, .1 ' l rv.trs, 82'49491. 11. NAYA,S,anc1T,M0(3rnAN, 1969.Teacry of nernaiional trade ,4 IWW ii . L I9H I Cu~'.Ln , %aluationand irlv raking df invoices.' data: the case of Southeast Asian,countries. J fASa.Asc0) Eoumij Interna~iirnale 34I 11'13*L64(3261:452.467. ofm.tt.A1c . !, 

andAor197 u gi 12. Qu {{ J. of' h d169-17. 1 :4it6 1 L7;::, 754. DoN.. C E. M'3s rianportaion fac~tor.- in rtrl IuieialiiiisosEc 90(1)th,, moveme~nt of" RiiTii, H.IV. 1971. Exports: statistical problems and country,
vao* 1ir(b'iorvL ratrn itional Trade in patterns, Bull, of Indonesian Econ. Stud. 703:124-138,prodiucts. in trade. W,irld 
Poiru:. PFrodut,. .) S Ifrthi'l l,,d tfni of '.Washington Press. tA3UNITED NArioNSi. 1975. Standard iteLrnatianal trade ciassilica. 
S~ijattlvt Wu'lh pp 365-;J4 tion, revision 2, Stat. Pap.Ser. M,.No. 34'Rev.2,) Dept. ofEeori and

6" Ci an T, t,i,N% aituracv ond Soc. 4Miini 197.-rh ete~irnail Affairs, Stat. Office. NY. 
u -. traide totl iti.s Mllvu -~otv, 14. - .-. ,Various volumes. Commodlity Trade,$tatistics. Unitediti-ncv -d1Singoporv4,

I'AI 4 Nations, N. Y. 6
~".a.Atlul ~igrt'gig (gcqv'. i I!)S8I ' iarhiok iii Iirest 15. Yg.:,'i.AJ. 1978. On the accuracy of partner country trade statis. 

'rirduu't, Rorie. ltaulv. Lics. Oxford Bull, of Eco'n. and Stat. 40(41:341-361;~~....., . . .. .. ::: t ..... 

444.... 4 

7 

. ...; 

: {: 7 717 :: 

: .. 4f 

:;4 { 4' . 

. .444 

7 :t 

4 

"4 

1).4 1)"4J 

. 

. 

"'4 

11 1.RN A 1,5 

' 

. 

: : 7 

... . 

. { '. 

. 

7. 

. 

f 

.; 

. ' '! 4 

{ 

!. 

r '7 

I: 

,, 4 

' 

' 

:4' 

.. .. ..... , . . .. . .' 

:< . 

. . . ...:... .. . 

44'' 

",- ,4 

<, 

a.. 

4) :) 

4 '' 44 ; . . .4i:7 ! 
-4 

< ]; : ;r; , 7 7r7;' . ) ¢:7 {f7 
77 773 : " ' " (.4477 

7 
7 

': 7: 
7.77, ,7 

' 4' + 
" 

; 
,,'' .. 

44, 

. I . . . vi 

'444 ',( 

.. .
 

"4 4 

.
 

4 

4 

http:Yg.:,'i.AJ

