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How to determine the contributions of domestic
demand and exports to economic growth?

Dutch versus international method

There are two methods in use to determine the ibaiibns of expenditure categories to
economic growth. In the conventional ‘internationsthod’, total imports are deducted from
exports, whereas in what is known as the ‘Dutchhowt final and intermediary imports are
allocated to all expenditure categories. AlthouggDutch method is a little more complex than
the international method, it has the considerabi@atage that the contributions of the
expenditure categories to GDP growth can be bettepared, producing a better
understanding of the composition of GDP growth.sThemorandum discloses the Dutch
method and illustrates the differences in perceptibich the two methods produced for the
years 1999 to 2004. The findings are that the matiivnal method underestimates the
importance of exports for GDP growth and overest®ishe importance of domestic

expenditure categories, like private consumpticchiamestments.

* We would like to thank Jan Marc Berk (DNB) and/iseal colleagues for their constructive
comments on an earlier version of this article.



Introduction 1

When considering economic development, there iseneasing tendency to look at the
composition of economic growth. Is growth expoiten or is domestic consumption the main
contributor to GDP growth? Did public sector exp&une have an economically beneficial
effect or did it have the very opposite effect?bEoable to answer that type of questions, we
need to analyse the contributions of the varioymegiture categories to economic growth.
There are two popular methods of doing this, narttedymethod used by the Centraal
Planbureau (CPB) and the Dutch Central Bank (DB}, simplicity’s sake referred to below
as the ‘Dutch method’, and the method used in athantries and by such international
organisations as the OECD, the European Commig¢giGh and the ECB. The outcomes of the
two methods frequently produce very different anrsvie the question what is driving
economic growth. The core issue underlying thedifferent approaches is whether imports
are allocated exclusively to exports or also to dstic expenditure categories.

In paragraph 2 of this memorandum, the differetete/een the two methods are unveiled.
Paragraph 3 then deals more in-depth with the Dinietihod. Lastly, paragraph 4 discusses the
results for the period 1999-2004, accompanied dyraparison with the outcome of the

conventional international method.
Difference in method

By definition, Gross Domestic Product (GDP) is ddadinal expenditures less total imports.
This produces the following well-known formula:

Q) y=c+i+g+e-m

where:
y = gross domestic product (GDP)
c = private consumption

i = investment

! This article was previously published in Dutch in Kwartaalschrift Economie, see Kranendonk and Verbruggen (2005). The
main difference with that article relates to the underlying National Accounts data. In July 2005, the National Accounts were
revised by Statistics Netherlands. In this article we use these revised National Accounts data, which were not available for
the previously published Dutch version of the article.

2 Alders (1988) was the first to point out the relevance of the difference between the two methods. In its publications on
short-term forecasts, the CPB has been using the Dutch method since the 1989 Central Economic Plan. DNB uses both
methods. For a recent application of the Dutch method, see for instance DNB (2003, p.75) and of the international method
DNB (2005, p.55). However, in this connection DNB refers to net and gross growth contributions, respectively.

2



g = government expenditures
e = exports

m = imports

In order to determine the contributions of the exiire categories to GDP (or to growth in
GDP) we should deduct imports from the expendibategories. The manner in which this is
done constitutes the crucial difference betweenrtegnational and the Dutch method. The
OECD and the EC subtract the (negative) contrilmutibimports exclusively from the
contribution of exports. In that event, the conitibn of household consumption to GDP
growth is equal to(C/Y) " c , Where a little circle above a variable indicagser cent
change. The contributions of the other domestiengfiure categories can be determined by
analogy. In that case, the contribution from abrigatktermined as

(EIY)_ Te - (M/Y)_ *m.

The benefits of this approach are its simplicitd &mat it is clear at first sight what has been the
(net) contribution of foreign trade to economicwtie. The main drawback, however, is that no
correct view can be given of the actual contrilngiof the expenditure categories to GDP
growth. After all, imports are used for domestipemxditures as well. That not only happens via
imports of final goods and services, but also ki&itport of intermediary goods and services
to businesses that sell products domestic¢ally.taking this into account, as is done in the
Dutch method, the comparability of contributionghie separate expenditure categories making
up economic growth is improved, while a betterghsiis provided into the background or
composition of the economic development. The wayctntributions to GDP growth are

determined in the Dutch method is discussed imé paragraph.
The Dutch method

In order to calculate the contributions of the @as expenditure categories to economic growth
using the Dutch method, total imports have to brbated to all expenditure categories. This
attribution is done by using ratios derived fromatvts known as a Cumulative Production
Structure (CPS) matrikPer sales category, this matrix indicates the mugkef the output by
gross value-added component, such as wages, @nfitsdepreciation allowances, and the
(final and intermediary) imports. The CPS matrixédculated by eliminating domestic
intermediary demand in the Input-Output table &ppendix A). Valuation at market prices is
assumed for this purpose, so that the sum of tesgralue-added per expenditure category is

% This drawback is mentioned by the ECB (2005, pp. 54) as well.
* The GPS matrix derivation is based on Klein (1983) and Eering cum suis (1988). See Appendix A.



equal to GDP at market prices. This means thatahg&ibutions to GDP include the indirect
taxes relating to the distinctive expenditure catesg as well.

In matrix algebra, the CPS matrix formula lookgai®ws:’

(2) CPS=PO(I -A)1OF +W

where:

CPS = Cumulated Production Structure Matrix (in value terms)

P = matrix of primary input coefficients

I = unit matrix

A = matrix of domestically produced intermediary demand

F = matrix of domestically produced final demand (in vakrens)

w = matrix of primary inputs that are at the same time fipahahd (like final imports,

indirect taxes and subsidies on final sales, in values)

Table 1 contains a condensed CPS matrix of the Dutch econoniefgear 2004. The
columns show the various expenditure or output categaregtha rows show the input
categories. The selected classification of the input and outpubdate based on SAFFIER,
the CPB model for short-term and medium-term analy/fiegoes without saying that
alternative classifications can be selected if preferred.

At the top right of the table is the GDP amounting t8.8&illion euro in 2004. The
domestic shares in table 1 indicate for every output categai/peincentage of the
domestically produced goods and servie@s other words: of the total sales less the final
imports — consists of value-added. The complement is tioeqmage of the (cumulative)
imports of intermediary goods and services. On average, éne shdomestic origin is 77%.
For consumption and for the investment in houses theestare higher, partly owing to the
indirect taxes levied on them. By definition, the pubéctsr’s earnings amount to 100%. The
percentage of domestically produced exports of manufactured gologger on average (61%).
Owing to the - by definition - high final import compenmt of re-exports, domestically produced
re-exports (12.7 billion euro in 2004) only constitatemall part of total re-export€f this
small part, made up mostly of trade and transport margioss @dded value accounts for 81%.
For the export of energy, we make a distinction between naasalwith its high added-value

® See also CPB (1992), section 2 and Appendix I.

® SAFFIER is an integrated version of CPB's short-term model SAFE , see CPB (2003a), and CPB’s medium-term model
JADE, see CPB (2003b). A CPB Document that describes the SAFFIER model is forthcoming.

” Please note that by far the largest component of final imports consists of re-export products.
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component (86%), and oil products, which have the lowasedtic share due to the high share

of imported crude (21%).

Based on table 1, the difference between the international abdittie method can be easily
illustrated. In the international method, total imports2(8&illion euro) are deducted from total
exports (329.0 billion euro), resulting in a net exgP contribution of 36.4 billion euro. In
the Dutch method, imports are split into a final and arimédiary component, which are then
attributed to all the different expenditure categories.

By subtracting these imports from total demand, the cauioibs to GDP can be calculated
for every output category. Of total GDP in 2004 (488li&h euro) 171.3 billion euro, that is
35%, can be attributed to private consumption. The confilgiio GDP of government
consumption, investments and exports are respectively 2% ahd 31%. The GDP
contributions in values (in billion euro’s) are presentedhatop row, while the shares (in % of

total GDP) are presented on the bottom row.



Table 3.1 Cumulated Production Structure (CPS) Matr

Private
consumption

Gross Domestic Poduct (GDP) 171.3
Final imports 33.5
Intermediary imports 34.4
Total demand 239.2
Domestically produces output 205.7
Domestic share (level, in %)b 83
GDP contribution (level, in %)C 35

a _— .
Including inventories.

b
GDP contribution of output category i in percentage of total demand of category i.

ix for the Dutch economy, 2004, billion euro’s

Government consumption Investment
wage benefitsin  other residential
sum kind buildings
49.0 35.5 21.8 24.6
47 7.4 5.1
49.0 40.3 29.2 29.7
49.0 40.3 29.2 29.7
100 88 75 83
10 7 4 5

c _— .
GDP contribution of output category i in percentage of total GDP.

other
fixed
assets
25.0

19.2
7.1

51.3

32.1

78

govern-
ment

10.6

3.0

13.6

13.6

78

Exports

domestically
produced non-
energy goodsa
76.8

48.4
125.2

125.2

61

16

re-exports

10.3

96.5
2.4

109.2

12.7

81

natural
gas

5.4

0.9

6.3

6.3

86

oil-
products

3.4

131
16.5

16.5

21

services

54.9

16.9

71.8

71.8

76

11

Total

488.6

149.1
143.5

781.3

632.1

7

100




When the CPS matrix for 2004 (table 1) and the domestgimaatios derived from it (table 2)
were calculated, use was made of the most recent Input-Ou)utlile for the Dutch
economy available at that time. It takes six months for tli@dables to become available, so
that the outcome is based on the |O-table for 2004. Thistheggiestion which ratios are used

when the Dutch method is applied to past and future yeaver& options are possible.

Table 3.2 Parameters to determine expenditure categ  ories’ contributions to GDP growth
Expenditure categories % domestic share % in dividing residual
(ai) B9
Private consumption, excluding final imports 83 35
Government consumption
of which: wage sum 100 0
benefits in kind 88 7
other government consumption 75 5
Investment in residential buildings 83 5
Investment in other fixed assets, excluding final imports 78 5
Investment of government 78 2
Stock building 40 5
Exports
of which: domestically produced non-energy goods 61 21
re-exports, excluding final imports 81
natural gas 86
oil products 21 1
services 76 11

The simplest method, which the CPB currently applies, asstiraethe ratios based on the
most recent |0-tables also apply to the past and the neee.flarlier research suggested that
in general these ratios are fairly stable over firfRer most years, the error being committed by
using fixed ratios is accordingly limited.

This simple approach does not have to be followed in respéut pfast, since for former
years, too, the CBS has published |O-tables at constaaspi his means that CPS matrices
can be calculated at constant prices, thus enabling the GDP vaglaw to be precisely
attributed to the relevant sales categories. However, as B@thdnwards, owing to various
revisions, the CBS does not have a set of ongoing |Ostalvigilable with uniform definitions
and allocations. The production of an exact analysis of thiilbations to GDP growth for the
past 35 years is, therefore, an extremely labour-intensive sgavbich, moreover, empirically
provides relatively little added-value compared to calculationsdoas constant ratios.

8 See Kranendonk (1998). Only for stock building the ratios concerned are not very stable, because both the level of stock
building and the import origin can switch from positive to negative. That is why stockbuilding, rather than being assigned a
separate column in the GPS matrix, is combined with the export of domestically produced manufactures.



Alternative methods are also conceivable for forecasting purposestiods with relatively
large price differences between imported products and prothattare produced domestically,
import penetration can (temporarily) increase or decrease. Its effddtbe approximated
using estimated price elasticities. In addition, a high capatiiyation or a low capacity
utilisation could affect the intensity of imporftsOwing to the manner in which the CPB uses
the Dutch method, notably as a supplement to the forecastshyadeans of the SAFFIER
macro-model, this is superfluous, however. After all, thenenuc links referred to are part of
the macro-model used, in which explicit account is taken obitgenetration and the effects
of utilisation ratios in the behavioural model equatiandfie final and intermediary import
components. It should, however, be noted in this cotitextby so doing, the intermediary
imports only take account of the average effect of import peiwetrand utilisation rate, and
that these effects are not allocated to the different expeadiategories.

The deliberate choice of a simple calculation method has the dratttzdidcke ratios in table 1
are not appropriate. Due to the effects of relative prices ornvadeerthe marginal ratios could
differ in individual years from the average ratios. That li@asult in an attribution problem,
since the sum of the contributions of the distinctive exjperalcategories no longer tallies with
the total GDP volume growt!{. The residual is then ‘divided’ pro rata across the expermdit
categories, the weights being broadly equal to the GDP shares.

The parameters the CPB currently uses are shown in table 2afblaeisndicates the distinctive
expenditure categories, which domestic origin ratios are usddcamthe residual, if any, is
divided in order to arrive at the correct GDP growth.

The formulas used to determine the contributions of thgidwhl expenditure categories to

GDP growth are as follows:

(3)  contr, P =a; demand;

4)  contr; " =100 [contr.” + B (y~- Z:contri DI

® This is what is known as the ‘home pressure of demand’-effect; when domestic utilisation capacity is high, foreign suppliers
will be approached more readily, which will result in extra imports.

% In the period 1990-2004, the residual left to be divided had been approximately nil on average, and in absolute terms,
except for one year, it had been 0.5 percentage point or less.
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Figure 4.1

where:

demand; = volume changeA) of domestically produced demand category i, ifdi euro’s

p - _— : .
contr; preliminary contribution of expenditure categoto volume changeA) of GDP

(i.e. before dividing the residual)

contr; final contribution of expenditure categorypiviolume growth rate (%) of GDP
(i.e. after dividing the residual)

o = domestic share of expenditure category i

=
1

share of expenditure category i in dividing tesidual
volume change\] of GDP, in billion euro’s

< <
noo

Gross Domestic Product (GDP), in billion €aro

Results

This paragraph shows what results the aforemerdidugch method produces, and what the
differences are with the international method. Fégl reflects the allocation of GDP growth in
the years 1999-2004 according to both methods. @elylomestic and foreign contributions
are shown. The differences are significant. Whenitkernational method is used, the
impression is created, for instance, that in 19892001 the contribution to GDP growth from
abroad was negative, whereas according to the Do&thod, exports contributed positively to
economic growth. For the year 2000, too, the péctbat emerges regarding the background of
GDP growth is substantially different. Accordingthe international method, the domestic
contribution was considerably higher in those y#laas the contribution from abroad, whereas
according to the Dutch method the opposite is true.

Contributions to GDP growth according to the Dutch method and the international method, 199  9-
2004

Dutch method International method

5

4 4

3

~ %-point

-~ - %-point -
O contribution exports 57pon O contribution exports
O contribution domestic demand 4] D contribution domestic demand
— GDP-growth — GDP-growth

3

_ :

[ R T ‘\_“l—l*\—"

1999

2000 2001 2002 2003 2004 1999 2000 2001 2002 2003 2004

Figure 2 includes a more detailed split of the dbntions of the domestic demand components
for the year 2001, using both methods to calculzee contributions. Of the contribution of
0.7 percentage points of household consumptiordB Growth according to the international



method, 0.4 percentage point remains if accoutatkisn of the final and intermediary imports
required for consumer sales. Government consumpgeds much less final and intermediary
imports; according to the Dutch method, the contidn of government consumption is 1.1
percentage point, as against 1.4 percentage @antsding to the international method. The
contribution of investments to GDP growth accordimghe international method (0.1
percentage point) shrinks to zero if the Dutch mdtis used. As mentioned earlier, by
allocating a part of the imports to the domestipenditure categories, exports in 2001 under
the Dutch method result in a positive contributishereas according to the international

method this contribution is negative.

Figure 4.2 Detailed contributions to GDP growth, 20 01

2,5 1 %-point

2,0 A

GDP growth 1,7%

154

1,0 1

0,5 1

0,0

OGDP contribution exports
05 1 O GDP contribution investments
B GDP contribution government expenditures
B GDP contribution private consumption

-1,0 T 1
Dutch method International method

5 Conclusion

To analyse the background or composition of econ@rowth there are currently two methods
in use, which in most cases result in very diffe@rtcomes. The customary international
method, in which imports are exclusively allocateexports, results in an understatement of
the importance of exports and an overstatemenmteoimportance of domestic expenditure
categories?! The reason for this is that, for domestic expemds, too, final and intermediary
goods and services are imported. This is why thB @il DNB use what is known as the

* ECB (2005, pp. 55) also concludes that the net export measure gives an understated picture of the impulse from the
external sector.
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Dutch method, which allocates imports to all salgegories. In principle, this method is
suitable for all countries for which an Input-Outpable is available. Even if there is no such
table, but data are available on the final impédands and services, a more realistic view of
the contributions of expenditure categories to eatin growth can be obtained, merely by
allocating these final imports of goods and sewitethe demand categories concerned.
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Appendix A: Derivation of the CPS matrix

The purpose of the CPS matrix is to provide a diiek between primary inputs and final
demand. More specifically, it is a matrix which icetes how much of each primary input
category is needed, both directly and indirectiydtigh the use of intermediaries), to produce
each of the categories of final outgfit.

To derive this CPS matrix, consider the followingut-output table:

(n) ® @
(n) A F z
(P) P w x
1) 4 y
where:
A = n x n matrix of domestically produced interrmaagiidemand
F = n x f matrix of domestically produced final cemad
z = n x 1 vector of domestically produced total dach
P = p x n matrix of primary inputs used by domeStios
W = p x f matrix of primary inputs that are the gatime final demand
X = p x 1 vector of total primary inputs
y = f x 1 vector of total final demand
n = number of industries
f = number of categories of final demand
p = number of categories of primary inputs

It should be noted that the existence of the mafitiss not standard in the international input-
output literature. In Dutch input-output tables;dintains primary costs which are at the same
time final demand components, such as the impdffisal products, indirect taxes and

subsidies on final products. In input-output tabit@smost other countries these components are
incorporated in the matrices P and F. For thosetioptput tables, the proper CPS matrix can
be derived by setting W=0 in the remainder of #ppendix.

2 The derivation of the CPS matrix is based on Klein (1983) and Eering c.s. (1988).
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Define the matrices Aand P by dividing the column entries of A and P by tleresponding
entry in z'. A is the matrix of intermediary input coefficientsdaP the matrix of primary input
coefficients. The entriesﬁ{kj and F’i*j indicate the amounts of intermediary input of isitiy i
and of primary input of category i needed tot pim@ane unit of gross output of industry j.
Define the n x f matrix X as (I - A* F. Each column in X is the vector of total deméyl
industry) generated by the corresponding colummnovesf final demand in F.

Form the p x f matrix CPS’ by:

CPS =P.X
=P (I-A)".F

Each entry CP$'represents the total or cumulated amount of pyrivgut of category i
needed to produce th® ¢golumn vector of final demand in F. Remember Wats the amount
of primary input of category i that is at the satinge a component of final demand of
category j. CP§'+ W; is, therefore, the total amount of primary inpticategory i needed to
produce the total final demand of category j. Waréffore define the CPS matrix as:

CPS =CPS' +W
=P (I-A)".F+W

The column totals of this CPS matrix are the tesdlie of the primary inputs needed, both
directly and through intermediaries, to producedbeesponding category’s final demand.
Since total cost must equal total production, tleemdemn totals must equal the entries of
vector y'. The row totals are the total amountpiifnary inputs used, and thus form the column
vector x. The full CPS table is then depicted ds¥is:

() 1)

(p) CPS X
1) y

Dividing the CPS matrix by its column totals, we thee standardized CPS whose columns

consist of the cumulative cost shares of the pymguut categories for each final demand

category.
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