CPB Memorandum

CPB Netherlands Bureau for Economic Policy Analysis

Sector . International Economics
Unit/Project

Author(s) . Paul Veenendaal
Number : 128

Date . 23 November 2005

Import duty incidence

Using National Accounts data and static input-otigmalysis we assess the extent of shifting

the incidence of Dutch import duties to foreigntonsers and global tariff incidence on final

demands. About 70% of the tariffs collected in etherlands are paid by foreign customers,

mainly those in other EU-countries. While the Dugsiport the incidence of most of the import

duties that they collect, they also import dutexded elsewhere in the EU. Assessing tariff

incidence globally we conclude that Dutch tariffisience is in line with the incidence in the

other member states of the European Union. We sixtely explain the computational

procedures followed.



1 Introduction

The purpose of this memorandum is to assess tleatext which import duties collected in the
Netherlands are borne by customers abroad andgésatariff incidence on final demand in the
Netherlands vis-a-vis incidence elsewhere. Theyaismashows that through trade the incidence
of the duties is shifted to customers in other ¢toes and that tariff incidence is more evenly
spread over member states than tariff collection.

International trade is in general more importamtsimall member states than it is for larger
ones. This is illustrated in table 1.1, which ligte member states that are also OECD-members
(EU-19) in decreasing order of their ratios of enéé goods imports with respect to GDP in
2001. In small member states, such as Belgium, iinaeirg, the Netherlands, the Czech
Republic, Slovakia and Hungary, trade is relativelportant (total commodity imports as a
percentage of GDP ranging from 68% in Belgium t&odfh the Netherlands). With the
exception of land-locked Luxembourg, imports froomfmember states are relatively
important as well, its value ranging from 19% of B the Slovak Republic to 15% in
Hungary. Hence, the value of import duties collddtethese smaller EU-countries is likely to

be relatively large as well.

Table 1.1 External and internal goods trade of the member states of EU-19, as a percentage of GDP, 2004

Imports Exports Balance

External EU-19 External EU-19 External EU-19
Slovakia 19 40 9 47 -10 7
Belgium 18 49 17 56 -1
Netherlands 17 23 10 36 -7 12
Czech Republic 15 37 8 44 -7
Hungary 15 35 10 35 -5 1
Ireland 12 16 18 30 6 14
Poland 10 20 6 19 -4 -1
Finland 10 13 13 15 3 2
Germany 9 13 10 17 1
United Kingdom 8 10 6 8 -2 -2
Austria 8 24 10 22 2 -2
Greece 8 10 3 3 -5 -8
Sweden 8 16 13 16 5 0
Spain 7 13 4 11 -3 -3
Italy 7 10 7 10
Denmark 7 16 8 18 2 1
France 7 11 6 11 -1
Portugal 6 20 4 14 -3 -7
Luxembourg 4 40 4 28 0 -12
EU-19 average 9 14 8 16 -1 1

Source: OECD International Trade Statistics; OECD National Accounts; rearrangement CPB




To some extent, the table shows the importanceof@gphical location. A relatively large
importer as Luxembourg, for example, hardly impmen outside EU-19. Belgium and the
Netherlands with their huge seaports act as a ggtéwo the EU for external imports. They

run a deficit in external trade (1% of GDP in Belgi, 7% in the Netherlands) and a surplus in
internal trade (6% in Belgium, 12% of GDP in thetiNglands). The deficits in external trade
and surpluses in internal trade of the Czech Républovakia and Hungary presumably
indicate the importance of these countries as dyation location for serving the EU-market.
Thus, for these countries one may expect that siderable part of the burden of paying import
duties is shifted to customers in other states.

Our approach consists of a static input-outputyasisl Using National Accounts data we
assess the extent of shifting the incidence of mnghaties to foreign customers and tariff
incidence on final demand by applying input-outimehniques to the data these accounts
provide. The analysis is a structural and state amd assumes that all variable trading and
production costs (including tariffs on imports) arehe end borne by final customers. This is in
agreement with micro-economic theory which tellghat firms will fully charge their
customers for the variable costs they incur, ireetige of the nature of competitive
circumstances. The techniques applied require gssoums of proportionality. Hence, the

outcomes are of an indicative nature.



2 What are the destinations of Dutch imports and Dutch
import duties?
In assessing the destinations of Dutch importsundh import duties, we use the Dutch
National Accounts for 2004 and the globally intégdanational accounts for 2001 of the Global
Trade Analysis Project (GTAP)Most Dutch imports find their destination abrotds
important to note that the import data of the DMtional Accounts do not include transit
trade that simply passes through the Netherlantt®ui any ownership transfer to Dutch
inhabitants. The imports that are covered by thieDdNational Accounts may reach foreign
customers through two channels: either throughctieeexport or through indirect re-exports.
In the case of direct re-exports, the imported gamdservices are re-exported almost without
any transformation, whereas in the case of indire&xports the imports are used as
intermediates in Dutch production and the produgmatls are then exported.
In 2004, 36% of Dutch imports was directly re-expdrwhile 25% indirectly got a foreign
destination by being used up in the productionxpioeted goods and services (see table 2.1).
Hence, a major part (61%) of Dutch imports arrigea destination abroad. Electro-technical
and chemical products contribute in relatively &aegnounts through direct re-exports while
indirect re-exports are relatively large for Comaiairservices and Other industries.
Table 2.1 Foreign destinations of Dutch imports, as a percentage of total non-transit imports by industry,
2004
Direct re-exports  Indirect re-exports Total Idem, as % of
Grand Total
Agriculture 39 29 68 3
Food and beverages 29 24 52
Chemical industry 46 32 79 15
Metal products 34 37 70 6
Machinery 36 19 55
Electro-technical products 76 5 82 28
Transportation vehicles 17 15 33
Other manufacturing 32 13 45 7
Commercial services 14 35 49 14
Other industries 10 42 52 14
Grand Total 36 25 61 100

Source: National Accounts 2004, Statistics Netherlands; calculations CPB

* We use the GTAP-6 database (Dimaranan and McDougall, 2005).
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About 20% of the import duties collected in the iINatands is borne by transit trade.
Assuming that the remaining duties would propowibnrest upon Dutch imports, we would
conclude from table 2.1 that 69% of the importftarcollected in the Netherlands in 2004 are
in the end paid by foreign buyers. This percentagerived at as the sum total of 20% on
transit trade, 29% (=0.8*36%) on direct re-exparts 20% (=0.8*25%) on indirect re-exports.

As the import duties on non-transit imports areclity available in the Dutch National
Accounts this guesstimate can be improved. Usiagdftata, we arrive at an aggregate figure
that comes very close to it: about 70% of the ianik of import duties is shifted abroad, the
share of duties on direct re-exports being someWwigiier than expected on the basis of import
data only (see table 2.2).

Table 2.2 Foreign destinations of Dutch import duties, as a percentage of total import duties by industry,
2004

Transit export Direct re-export Indirect re-export Total
Agriculture 9 35 27 71
Food and beverages 26 21 18 64
Chemical industry 16 39 27 82
Metal products 42 20 21 83
Machinery 12 31 17 60
Electro-technical products 16 64 4 85
Transportation vehicles 22 14 12 a7
Other manufacturing 16 27 11 54
Commercial services 0 0 0 0
Other industries 32 15 36 82
Grand total 20 33 17 70

Source: National Accounts 2004, Statistics Netherlands; calculations CPB

Again, the contribution of direct re-exports of@te-technical products is relatively large; the
chemical industry is also contributing relativelyoh through both direct and indirect re-
exports while a considerable amount of duties id gaectly by foreigners on transit trade in
food and beverages.



Figure 2.1 Percentage destinations of Dutch non-transit import duties, 2004
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Source: GTAP-6 database, calculations CPB

Using the GTAP-6 databaseand assuming that the duty exports are borne ptiopally by

the underlying bilateral export flows by industryve can derive the geographical destinations
of Dutch non-transit duty exports. Unsurprisingymajor part (more than 40%) of Dutch non-
transit duties is paid by final consumers in theeotmember states, notably in Germany (12%),
the United Kingdom and France (both 6%), see fiQute A considerable part is also re-
exported to the rest of the world where final canets pay more than 20% of Dutch tariffs on
non-transit trade. A very small part (0.5%) re-esitbe Netherlands embodied in final
products. Assuming that the duties on Dutch traggibrts are fully borne by final consumers
in other EU-countries, final customers in other rhenstates pay about 53% (=0.8*41 +20) of
the total Dutch import duty bill, those in the re$the world 17% and Dutch final buyers about
30%.



3 What is the incidence of import duties in the

Netherlands?

Input-output analysis of the Dutch accounts shdwegariff incidence on Dutch demand (see

table 3.1). The table brings to the fore two aspettariff incidence. First, although tariffs on

commercial services imports do not exist, demandsédrvices are not tariff-free, because in

the process of producing services tariffs on namise inputs are incorporated. Second, Dutch

exports— bearing tariffs- obviously are a vehicle of shifting tariff incidee abroad. But by the

same token Dutch import values themselves musaaotsdriffs, when they enter the

Netherlands from other member states. Hence, ttiiteidences shown in the table

underestimate the tariff contents of demand aniditennational analysis is needed to assess

final Dutch tariff incidence.
Table 3.1 Incidence of Dutch non-transit duties on domestic and foreign demands by industry, as a

percentage of demands, the Netherlands, 2004
Final domestic demand Export demand
Directly Domestically Direct re- Indirect re-
imported produced Total exports exports Total

Agriculture 1,5 0,1 0,7 1,5 0,1 0,5
Food and beverages 1,2 0,3 0,6 1,2 0,3 0,5
Chemical industry 0,6 0,2 0,4 0,6 0,2 0,3
Metal products 0,5 0,2 0,3 0,5 0,2 0,3
Machinery 0,6 0,2 0,4 0,6 0,2 0,3
Electro-technical products 0,3 0,1 0,3 0,3 0,1 0,3
Transportation vehicles 0,4 0,2 0,4 0,4 0,2 0,2
Other manufacturing 0,9 0,2 0,5 0,9 0,2 0,5
Commercial services 0,0 0,0 0,0 0,0 0,1 0,1
Other industries 0,0 0,0 0,0 0,2 0,0 0,0
Total 0,5 0,0 0,1 0,5 0,1 0,2

Source: National Accounts 2004, Statistics Netherlands; calculations CPB

The GTAP-6 international accounts are a suitabla gaurce for this assessment. These
accounts include tariffs on bilateral trade flows 2001. The tariffs still contain bilateral

import duties and agricultural levies on trade lestwthe member states of EU-15 and the new
members that joined the EU on May 1st, 2004. Tiecethe current situation, we replace these
tariffs by estimates for 2004 by industry and menttate. These estimates are arrived at by
applying Dutch tariff rates (i.e. Dutch 2004 impdtities and agricultural levies expressed as
ratios of Dutch 2004 external imports by industogyjhe external imports by industry of each
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Figure 3.1
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2 The scaling is to the sum total of transfers of traditional own resources to the EU-budget raised by 33% to reflect collection
costs. In arriving at the sum total the transfers of the new member states have been raised by 50% to reflect the date of their
accession (cf. Table 4a in European Commission, 2005).



Conclusions

Our assessments are the result of static inputibatpalysis of National Accounts data.
Using the Dutch National Accounts of 2004 to astles®xtent of shifting the Dutch tariff
burden abroad, we conclude that about 70% of ftiiféstaollected in the Netherlands are paid
by foreign customers. Using detailed National Aausidata of the Global Trade Analysis
Project (GTAP) for 2001 we assess the destinatibtisese tariffs. It turns out that other EU-
countries pay the major part of the Dutch tariff. Gihe bill passed on to customers in non-EU
countries is also considerable.

While the Dutch export most of the import dutiegiéel in the Netherlands, they also import
duties levied elsewhere in the EU. Assessing tat#f incidence globally we conclude that
Dutch tariff incidence is in line with the incidesi the other member states of the European

Union.



Explanation of computational procedures

Dutch National Accounts
In the National Accounts gross outputs of the waibranches of industry are delivered to other
sectors (as intermediates), to domestic consurasrn@al products) and to foreign customers

(as either intermediates or final products):

X=S%+ f*X+e* (5.1)

with X - vector with gross output values by industry
S* - matrix with intermediate deliverieS (i, j) denoting the delivery

from industryi to industryj

/ - unit summation vector
fx - vector with domestic final demands by industry
e* - vector with foreign deliveries from domestic guation by industry

In the Dutch National Accounts imports are alsoadted to these destinations

m=S"+fM+e" (5.2)
with m - vector with imports by industry
sm - matrix with intermediate deliveries of foreigrigin,

S™(i, j) denoting the delivery from foreign indusirto domestic

indusgry
£m - vector with final demands for imports by indystr
e - vector with re-exports by industry

Similarly, we may denote the destinations of impmhuties on non-transit trade as

t-t' =S+ f'+é (5.3)
with t - vector with import duties by industry
t! - vector with import duties on transit trade bgustry
s - matrix with import duties on intermediateliveries of foreign origin
by industry

ft - vector with import duties on final demands fapiorts by industry

10



e - vector with import duties on re-exports by intilys

Equation (5.3) implicitly shows the allocation afmtransit duties to intermediate deliveries,
final demand and re-exports. This allocation is wige and in proportion to the underlying
values of S™, f Mand e™.

Letting y denote total value added (plus remaining domesticéct taxes) and” represent

value added by industry, we can complete the adsawith

y=sY (5.4)
and
X =/(S*+SM+sh)+gY (5.5)

Equation (5.5) shows the column sums of an input-odgilé and indicates that the sum total
of production costs equals production value for each ingustr

Next, we defineA* and A™as the matrices with input coefficients for deliveries frammestic
and foreign origin respectively ardas the matrix with import duty coefficients.

AX(i, j)=S"(i, j)/ x(j) denotes the input of the domestic industilyat is needed per unit of
output in industry, A™(i, ) =S"(,j)/x(j) represents the input needed from foreign
industries andA' (i, j) = S'(i, j)/ x(j gives the corresponding import duty per unit of outgut o

industryj. We now can rearrange (5.1), (5.2) and (5.3) as follows

x=Ax+ fX+e* = (1 - A (X +€9) (5.6)
m=A"x+ fM+e™ = A" = A)TEX+ £M 1M+ AT(] - A¥) L (5.7)
and

t= Alx+ fl+tt+el = A=A+t + el + Al (1 - A L (5.8)

The last two terms of the most right-hand side of (sdicate direct re-exports™ and indirect
re-exportsAy, (1 - AX)_leX . Their values are shownexpressed as a percentage of total imports
m — in the first two columns of table 2.1. Similarly, thetlthree terms of the most right-hand
side of (5.8) indicate import duties on transit trateon direct re-exportg' and on indirect
re-exportsA' (I - A*)eX. Their values are shownexpressed as a percentage of total import
dutiest — in the first three columns of table 2.2.

Finally, we defineB* as the matrix with intermediate delivery output shaids,as the vector

with shares of domestic final demand in total output BRdas the vector with export
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sharesB* (i, j) = S*(i, j)/ x i( Henotes the share of intermediate deliveries from indugry
industryj in total output of industryand b’ (i) = £ *(i)/x(i) andb®" (i) =eX(i)/x(i) give the
output shares of domestic final demand and exgmriand in total output. (5.5) can now be
rearranged as

X =xXBX+/SM+/S +8Y = ('ST +/St +gY)(1 -B¥) L (5.9)
Total final demandf equals by definition

f=fX+fm+f'=diag{b’ }x+fm+ f! (5.10)
and total export demarelis equal to

e=e*+eM+e =diag{b® }x+eM +¢' (5.11)

where diag{ z }denotes diagonalization of the vector
Hence, using (5.9)f may be decomposed as

f =diag{b’ }(1 -B*)HS™ +sY) + f M+ fL+diag{b! }(I -B*)ISY (5.12)
andeas
e=diag{b® }(I -B){(S™ +sY)+eM+&' +diag{b’ }(I -BX)LSY (5.13)

The last two terms on the right-hand side of (5d&¥)ote the import duties on imported final
deliveries f' and the duties on final deliveries that are dorna#i produced

diag{bf x}(I - B'X)‘ls’t/ . Their values are shown expressed as a percentagefdfand

f *respectively- in the first two columns of Table 3.1. The thiumn of this table gives
their sum total as a percentagef af The last two terms on the right-hand side ofbdenote
the import duties on direct re—expoﬂ%and the duties on exports that are domestically
produceddiag{bex}( | - B’X)_ls't/ . Their values are shownexpressed as a percentage of
e™and e* respectively- in the fourth and fifth columns of Table 3.1. Tlhst column of this
table gives their sum total as a percentage.of

Accounts of the GTAP-6 database
The supply-utilization accounts of the GTAP-data&bare as follows. Domestic output in
regionr, X, , is used for intermediate deliveries to other Bidas, for final domestic demand,
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for exports to other regiorss g4 , and for transport and trading services in iraéaomal trade,
X
Or -

X =+ 5 +gr +Zers (5.14)
s

where the supply of trading and transportationisesvoriginates from one services sector only
(i.e. g} has only one nonzero entry).

Tariffs,t,s, are added to the import flows from regi@nsn,s, and the sum total over regions
of origin, M, +t, , is used for intermediate deliveries to domestitustries and for final

demand

Z(fﬁrs tls) =M+t = §rm/ + f~rm (5.15)
s

Bilateral import flows equal the export flows plaisrade and transportation margig

Ms =€y + s (5.16)

We note, that these accounts differ in two respiesta the Dutch National Accounts: re-
exports are not recorded (these are allocated @srimin the receiving countries) and
deliveries to the international trading sectoriateoduced. The latter are trade and
transportation services that at the global levek#y cover the sum total of trade and
transportation margins on international trade

PLED I (5.17))

We allocate tariffs and transportation margins préipnally to intermediate and final
destinations as

t, =S+ f! (5.18)

> g =0 =S+ 19 (5.19)
S

As in (5.3) the allocations of tariffs and marginsg, to demand categories are row wise in

proportion to the values of intermediate delivedes final import demands. They allow us to
relate margin-free (f.0.b.) import values). , directly to bilateral export flows
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M= mg=> eg =S+ 1" (5.20)
S

S

where

S"=§"-5l -8 (5.21)
and

fm=fm—fl-f9 (5.22)

Domestic taxes may be imposed on import fIc@E and ﬂm before they reach domestic
customers. We denote these SS/and f,b respectively. Similar to (5.5) production costs

exhaust production values as in

X =/(S+SM+5 +S2 +5P) +5Y (5.23)
and similar to (5.10) total final demand is by défon

fo= XM £+ £ O+ £P (5.24)
Defining import shares as

Hrs = diag{mr}_lmrs (5.25)

allows us to convert bilateral exports to imporigteérmediate deliveries and final import

demands in the country of destination

ey = diag{ 44} S+ M) = @S+ Lo f]T (5.26)
where the hat-sign in, for examplg, is used as shorthand notation thag{z . }

Letting Sdenote the global matrix of intermediate deliveriEshe global matrix of final
demandsW the global matrix of additional inputs ancthe global vector of outputs, adding

to the latter as a last item the sum total of @deles to the international trading sector. We then

can summarize and consolidate the accounts (§3.49) and (5.20) as

x =S/ +Fi (5.27)
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and (5.23) as

X' =I'S+/I'W

Assuming thaR regions are distinguished,

X :[x’l,...,x]?,Zg'rX/],
r

S’ Sy ArSR 91
) oS S AroSR 93
s=| ¢ :
MRS]" [RSY SR OR
’sy s 'sg 0
£ g e R
2 PAE I P e fpf"
F=| ! : : , and
rf" iRty fR
i /9 Ity I3 |
’sy - ISk 0f (Wt
w=| /s ... /sRool=|wP
Sél_y S,Ry 0 Wy

Defining output coefficients

BX =diag{x} 1S

and

BF =diag{x} *F

(5.28)

(5.29)

(5.30)

(5.31)

(5.32)

(5.33)

(5.34)
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we can express the outputs in terms of the othpertén

x = (1 =BX) (Wt + WP +wY) (5.35)
The tariff content ofx,, tX , can be arrived at as
t* = (1 -B)wt (5.36)

which allows us to compute the tariff contarf of F as

TF = diag{t"} BF (5.37)

Appropriately collecting the indirect tariff contsrof the components of regional final demands
from the columns o1’|"f yields trf as the regional indirect tariff contents §f. Total tariff
incidence is then arrived at as the sum total diréct tariff imputationsir‘c , and direct tariffs

on final imports,ft , expressed as a percentage of total final

demand400*diag{ f,} 2t + ! )

Because we wish to keep our analysis of tariffdenice using the Dutch National Accounts
consistent with the analysis based upon the GTAlBt&base, we derive tariff exports from the
Dutch Accounts and their incidence on specificaagifrom the GTAP-6 Accounts. Figure 2.1
is arrived at by inserting Dutch import duties oimy5.36), deriving a percentage incidence
destination matrix fromrf (r =1,---,R Dy industry and applying these to the tariff expdrom
the Dutch accounts. Similarly, for Figure 3.1, vee the Dutch data to assess the immediate
incidence in the Netherlands of our tariff estinsdter 2004 and allocate the incidence abroad
to foreign destinations using the Dutch incidenestithation matrix. Adding tariff incidence of
tariffs levied elsewhere (obtained by insertingtaitlffs, except those for the Netherlands, in
(5.36)) yields the final incidences shown in Fig8ré.
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