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The Economic I mportance of Cross-Sectional Technologies:
An Input-Output Approach

By Ronald JanRen-Timmeand Waike Moos

ABSTRACT Technologies that are used in different produttyocesses of miscellaneous industries
are known as cross-sectional technologies. The@oanimportance of these technologies normally
is measured by economic benchmarks of the producthgstry. However, the impact of these tech-
nologies for the whole economy is often not exdatiywn. By using a modified input-output ap-
proach, it is shown for the welding technology howch the economic importance of a cross-
sectional technology exceeds the economic impoetafhithe technology producing industry.

KEYWORDS Cross-sectional technologies; benchmark; inputpoti analysis; decomposition; multi-
pliers

1. Introduction

Technologies that are used in different producfioocesses of miscellaneous industries are known
as cross-sectional technologies (CST). To quattigyeconomic importance of such technologies in
terms of their contribution to the gross value ablidgedifficult, because general national income and
product accounts as well as input-output (I-O) aot® show statistical results for branches or
groups of products but not for technologies. Meaguthe economic contribution of a CST by the
output of the technical goods, would take into aecdtnly the contribution of the production of the
technological goods. This approach leads to assital underestimating of CST. Therefore, the
contribution to the gross value added of those raatwring processes using CST in so-called user-
industries is also taken into account.

For the approach the open static I-O model is adplat shows the economic impacts of a known
final demand. The effects of a CST consist of tad$ (a) the effects of the demand for the techni-
cal goods of a CST, including all the intermedigdeds that are necessary for the production of the
technology and (b) the effects that come from usinGST in manufacturing processes of user-
industries. The results show the importance of & (D% given economic situation.

As an example for a typical CST the welding tecbgglis chosen, because it is applied in various
industries. Furthermore, there is a tight connectmindustries, which deliver auxiliaries and addi
tional goods for the welding processes — the sle@¢a@lomplementary (CPL) goods industries.

The following formal description of the effects mfnufacturing and using a CST starts with some
remarks on the general case of analyzing a finadathel in one or more industries. In a next step,
total and direct effects are derived, and multigliand indirect effects are defined. After these
methodological considerations the characteristiche three cases CST industry, CPL-goods in-
dustries and user-industries are developed. Funtbrer, the used data sources are described and the
empirical results for the welding technology aregemted. Finally, in a conclusion the main results
are emphasized.
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2. Methodological considerations

To evaluate the importance of a CST, effects onevadded and employment are used as main eco-
nomic indicators. Effects on output are only usedadlculate the value added and employment ef-
fects. On industry level there are effects from uofacturing as well as effects from using CSTs.
Therefore, the approach in this paper can be nasedmulti-level decomposition analysis for CST
manufacture and its use. Figure 1 shows how tta édtects on the chosen indicators will be de-
veloped.

Type of o
Effect Effect Description

I Output, value added and employment in the CST ufzanturing
industry.

Output, value added and employment in compleamntCPL)
goods industries of CSTs.

Direct

i Part of the value added and employment in deedauser-industries
that comes from using a CST.

IV |Output, value added and employment of intermiedgoods for th
CST manufacturing industry.

11%

Indirect

Y Part of the value added and employment of inteliate goods for
manufacturing processes in user-industries indigethe applicar
tion of a CST.

Figure 1: Economic effects of a CST.

While the first three issues are direct effects timmally can be collected from statistical data o
calculated with shares from value added and emptoyrfirom I-O data respectively, the last two
issues are so-called intermediate or indirect &fféitat will be received from an 1-O motleFi-
nally, the sum over all effects shows the econosigaificance of a cross-sectional technology for
both indicators for a selected period.

2.1. Total effects

The classical I-O model
x=(1-A)"0 Q)

allows the analysis of the effects of a final dethan gross output. The main issue of this model is
the LEONTIEFinverse matrix(I - A)™ that reflects the intermediate structure of ameowy. For an
analysis of a final demand in more than one ingustrs useful to transform thénx1) -vectorf in

a diagonal matrix diag(f) with m elements (m<sn ) F,#0 and (n-m) elements

F, =0,i=]j=L1..,n, on its main-diagonal. This ensures that the &fféwduced in each industry
can be treated separately. The I-O model then is

1 A further effect — classified between effect IVdavi - for intermediate goods in industries that ofanture com-

plementary goods for a CST could also be analyBetlin practice it will not be very significant.
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X = (I -A)™ diag(f) 2)

The results show up in th@xn -rpatrix X with elementsX; . In each columnj it contains out-

put effects from the final demand in industry = j . The total effects on gross output from a final
demand in industry can be calculated for colump as

X; :Zn:xij €))

For all n industries this leads to @xn -vector x with elementsX; of total output effects. In the
whole economy the total effect on gross output is

X=X =YX, (4)

By using the result from (2) together with the dimgl matrix diag(q,) with coefficients
Y. =]=1...,n, for the ratio between value added and outpundtistryi, the effects on value
added appear in th@axn -rpatrix Y thatis

Y =diag(a,) X 5)
In a similar way the effects on employment can bieioed as
E =diag(q,,) Y (6)

with diag(q,) as the diagonal matrix of inverse coefficients thie labor productivity
7,i=j=1..n thatis defined as ratio between value added emglagment in industry from I-
O data.

The total effects on value added and employmen¢dgch industry as well as for the whole econ-
omy can be calculated in analogy to (3) and (4).

2.2. Direct effects

As a result of the structure of the@NTIEFiNnverse matrix, the direct effect on output ofreaf de-
mand F; #0,i = |, in industryi is part of the total output effect in the sameustdy that is an

element of the main-diagonal of matrk.
direct _ HE
Xdreet = | i=j (7)

Using the coefficients of value addeg and the labor productivityz, ,i = j, of industryi the di-
rect effects on value added and employment are

Yijdirect — yij D<i}:iirect , | — J (8)

and
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irec 1 irec : H
Efet =—y, i=j. 9)
]7i'j

2.3. Multipliers

The results for a CST can vary with the actual deshfar CST- and CPL-goods as well as for the
goods of the user-industries. Therefore, multigliare calculated as indicators for each type of in-
dustry (CST-, CPL-, and user-industries). Thesetiplidrs give a hint for the true importance of a

CST that is independent from the actual demandsjoecific) goods, because they are normalized
to a single unit of additional output, value adde@mployment, respectively.

For each industry a set of three multipliers for total effects olgg output, gross value added and
gross employment of a final demaikgl # 0,i = | , is developed. These multipliers give the rafio

the total effects to the direct effect on the gaitr aggregate. Using (3) and (7) the multipliers
the total effects on gross output are

=X /Xdlrect i = J (10)

In analogy, the multipliers for the total effects gross value added and gross employment can be
written as

r.nY =Y. /Ydlrect i = J (11)
and

. - E]/Edlrect ; (12)

2.4. Inter mediate effects

The indirect effects of a final demand in industryhat occur in connection with the intermediate
structure of the economy, depicted by an I-O tatdsult from the difference of the total and the
direct effects. They can be obtained either fromttital effects as in (3) or by combining each of
the direct effects with the corresponding multiplia the latter case for industrythe intermediate
effects on gross output, gross value added and grgloyment are

thermed — (m _1) D(d"eCt i = J (13)
inntermed - (mY, _1) wijdirect , | - J (14)
Ezntermed - (mEi _1) [Ei]qirect , | - ] (15)

2.5. The case of CST industry

With regard to the 1-O model in (2) the analysidhed CST industry itself is a special case, because
only the element otliag(f) that belongs to the CST industry is non-zero, wasgrall the others are
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zero. For this reason, the model in (2) can beaedo the classical one in (1). Nevertheless, also
in case of CST manufacturing the notation thaeisveéd from the 1-O model in (2) will be used.

The results for the CST industry can be obtainedessribed in (3) to (15). In the matric&s, Y
and E, there is only one column that is non-zero. Therefore, there is also only elementX ,

Y, and E; of the vectors of total effects on output, valdeed and employment that is non-zero.

2.6. The case of complementary goodsindustries

Applying a CST often needs additional auxiliary eratls and services that are complementary to
the use of the CST. Those CPL goods industriesghiery usually produce also products for other
purposes, so that only a share of its output shbelthken into account. The output of CPL goods
from these industries induced by the use of a @S3ther industries is defined by

Xcp =diag(q,) X (16)

with diag(q.) as a diagonal matrix of coefficients,i = j=1...n that show the share of CPL
goods on total output of industiy To specify thec; additional statistical information — e.g. from

industrial associations — is needed. Matixcontains the total output effects from the finahhnd
in all m CPL goods industriegi =1,....m< n. All the other effects in CPL goods industries te

calculated as described above for the general case.

2.7. The case of CST user-industries

In principle, the analyzed CST could be applieg&wery industry. But in contrast to the CST- and
CPL-goods industries, the appropriate share ofudutpat can be deducted to using a CST cannot
be quantified exactly, but must be developed byaxiliary calculation. Therefore, the diagonal
matrix diag(q,) is used that contains coefficientss,i = j =1,...,n, for the share of value added

which is induced from the application of a CST mdustryi. Some of these coefficients are zero,
because not alh industries are CST user-industries. To specifydbefficients, additional infor-
mation is needed again. The part of value addetieofiser-industries, which should be taken into
account, is

Yuser = diag(q,) Y (17)

All further effects on value added and employmerthie CST user-industries can be obtained from
the equations above for the general case.

For the calculation of the overall effects of thamafacturing and use of a CST the intermediate
effects on value added and employment in the ushrsitries have to be adjusted, because they con-
tain some of the effects that already have beeaoritbesl for the CST- and CPL-goods industries.
This double counting occurs, because a part otlttmestic output of CST and CPL goods indus-
tries — as well as their corresponding intermedigmteds — belongs to the intermediate goods of the
user-industries. The adjustment can be done byastlrtg exports and capital goods within the
domestic output of CST and CPL goods industriesil&\#xports of CST and CPL goods are not
influencing value added of the user-industriesllatcapital goods are considered in user-industries
as consumption of fixed capital. The remaining phrthe domestic output of CST and CPL goods
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industries is demanded by the user-industries $orgua CST within their production processes and
therefore is part of their intermediate goods.

The domestic output of CST and CPL goods industriésout exports and the demand for capital
goods Xy and X, is calculated by combining the total effects ompati with the diagonal

matrices of the export rateBag(q., ahnd the rates for the demand for capital godids)(q, ) .

"X cor = diag(qe,) Wiag(q, ) X cer (18)
"X e =diag(qe,) [iag(q, ) X cp, (19

Using (5) leads to the corresponding value addéd,, and Y., . Finally, subtracting Y., and

Y., from the total effect on value added of using & Q&hich can be obtained by the application
of (3) and (4), results in the adjusted intermedetfects on value added in the user-industries.

*YUSEY = YuSer _(*YCST+*YCPL) (20)

Analogously to the effect on value added the iradieffects on employment could be adjusted.

3. Data sources

The analysis is based primarily on data from thentaé® Federal Statistical Office, especially I-O
tables for Germany for the year 2000. To analyzeihpacts of welding technology the I-O table
was extended by a column and a row for welding reggging using further information about the
intermediate consumption of welding engineering isdpplication in different industries. In addi-
tion, statistics of production for the year 2002revapplied to gain information about the demand
for welding machines and related products. The @arfRrederal Statistical Office also supplies
special labor market data that was used. Theseglptasented in a matrix whose columns contain
about 70 industries and whose rows give informadibout 146 professions. Each element gives the
number of employees of a certain profession inreaiteindustry. The data collected originate from
a micro census of the German National Statistiddt®© of the year 1999. Moreover, the German
Welding Society (DVS), an association for weldinglaelated technologies, provided information
about the share of CPL-goods for welding from titaltoutput of the CPL-goods industries as well
as the share of welding activities in differentfpesions.

4. Empirical Results

Welding machines and robots are technological ligheloped special devices, used as well in
simple but also in high specialized manufacturingcpsses for capital goods and durable goods.
The welding technology is connected to many inteliate industries. On the one hand the input
side of the user-industries includes the weldingmree itself. On the other hand there are a lot of
supplement input goods — electrodes, welding gdserasupporting goods, control machines —
which are also necessary in welding processes (@felds). However, in the presented approach
the technical goods for welding are distinguishednfthe welding processes as part of the produc-
tion processes in user-industries.

To estimate the direct effects set off by the deshfan welding technology, the production statistics
of the year 2002 published by the Federal Statis@dfice of Germany is evaluated. In this statis-
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tics the output of detailed product groups of atlustries are published. The output, however, can
be used as indicator for the demand for weldingrietogy, because it contains only domestic out-
put for sales and not for stock (table 1). The daiirfar welding technology comes up to 1.4 billion
€ in 2002 éffect ). Because of the lack of data about welding ergging, an identical ratio be-
tween value added and output in that industriesedkas in the industry of mechanical engineering
of about 40 percent is assumed, that gives a \added of about 0.6 billion for welding engineer-
ing. Furthermore, assuming an identical labor petigity in the industry of welding technology
and in the industry of mechanical engineering o784 € per employee, the demand for welding
technology gives work for about 16,660 person$at industry.

Tablel: Domestic output of welding technology, Ger many 2002

Value Structure
in mills € in %
1. Soldering and welding machines, devices andoaogmt
1.1 Non-electric machines 91 6.3
1.2 Electric equipment for soldering 59 4.1
1.3 Devices for resistance welding of metals 311 1.52
1.4 Devices for arc and plasma welding 64 4.4
1.5 Other devices for resistance welding of metals 189 13.0
1.6 Other devices for arc and plasma welding 123 5 8
1.7 Other devices for welding and injection of nieta 91 6.2
1.8 Other devices for welding of non-metals 366 .325
Total welding machines 1,294 89.2
2. Welding robots 156 10.8
Total 1,450 100.0

! Federal Statistical Office of Germany, 2002.

In connection with welding processes, additional aomplementary goods are necessary. There-
fore, besides the direct effects of the demanafevelding technology also the direct effects & th
demand for complementary goods for the welding ggedave to be includedffect 1). Comple-
mentary goods for the welding process are all audht goods and auxiliaries for welding, working
clothes with a special protection function, safgbggles, ventilation systems necessary during the
welding process, machines for quality tests fordedl points and seams, welding gas as wells as
services for further education for the welders|@al).

Table2: Complementary goodsfor welding, Ger many 2002

Share of Demand Share of Value
Total , added
demand for induced by value . Employees
demand . ; ascribed to
welding welding added )
welding
in mills € in % in mills € in % in mills € in peoss
Additionals and auxiliaries for welding 280 100.0 280 32.1 20 1,593
Working clothes, safety goggles 309 5.0 15 25.7 4 102
Ventilation systems, machines for quality tests 458 5.0 23 41.1 9 170
Welding gases 1,067 30.0 320 27.9 89 1,012
Educational services for the welders 115 100.0 511 829 95 2,333
Total 2,229 753 288 5,210

Author's calculation according to data of the GerrRaderal Statistical Office and German Weldingi&yg¢DVS), 2002.
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The demand for additionals and auxiliaries for weddamounts to 280 million €. Multiplying the
output with the average ratio of value added tgoubdf mechanical engineering of 32 percent leads
to a value added of 90 million € in 2002. Furtherepdhe adequate part of the output of working
clothes with a special protection function and saf@ggles, necessary for welding processes must
be taken into account. There is no information alvoe actual proportion of those devices used for
carrying out welding processes, however, the Gertllalding Society (DVS) assumes that 5 per-
cent of the annual demand of those goods are wsetdelding. Against this background, the output
of working clothes and protection devices for thelders amounts to 15 million €. Multiplying the
demand with the specific value added ratio fordlmhing industry of 26 percent, a value added of
4 million € is induced by the demand of protectitmvices for welders.

The demand and value added of ventilation systamisnaachines for quality tests occurring in
connection with the welding processes are caladilatean analogous way. Because of the lack of
data, again a 5 percent share (23 million € in 2@92he total demand of those machines and sys-
tems is ascribed to the welding processes. Thisaddnfor ventilation systems and machines for
quality tests during the welding process inducealae added of 9 million €.

The total demand for gas manufactured in the chamincustry, which is suitable for welding
processes, amounts to 1.1 billion €. This gas usdor different purposes, however, the German
Welding Society assumes that 30 percent of the ddnf@ar gas, that is 320 million €, is used in
connection with the application of welding techrggtoAssuming that the average value added ratio
of the chemical industry of 28 percent is alsoahlé for the production of welding gas, a value
added of 89 million € and 1,012 employees are iaduxy welding processes.

An additional source of value added in connectioth the application of welding technology is
educational services for the welders. Analyzingubligation concerning the educational activities
of the German Welding Society (DVS 2000), 105.00@plyees have attended an educational
training and passed a test approved by the Assarciat Technical Inspection for a continued edu-
cation in welding techniques. The education endddemillion lessons in the year 2000. From the
cost accounting of the Association, expenditure3.@f€ per hour are taken as a basis for further
estimation. Assuming that these expenditures caimtbepreted as output, the output or rather the
demand for further education in welding technigsss up to 115 million €. With an average ratio
for value added in education of 83 percent a vallged of 95 million € is induced by further edu-
cation activities in welding engineering.

Summing up the total effects of the demand for demgntary goods for the welding technology
(effect 1), a total demand of 753 million € and a total eahdded of 288 million € result. Based on
the average labor productivities in the differemdustries, 5,210 employees are connected with this
value added. Relating those numbers of value adfigtte complementary effects of weldirgfféct

II) to the value added caused by the direct demamnddtaling technologydffect ), the latter is 44
percent of the former. One unit value added indumethe demand for welding technology leads to
a value added of more than 0.4 units of the origimapulse in the industries of complementary
goods.

A further contribution of the welding technology tile economy-wide value added comes from
effects of using these CST. However, only a sh&theototal value added in the different industries
can be ascribed to the welding technology. Becafiske lack of data, an auxiliary calculation is

carried out using the so-called industry-by-praf@ss matrix of the German Federal Statistical Of-
fice. Assuming constant labor productivities, thare of welders to all professions in an indusdry i

now used as an indicator for estimating the shéatetal value added per industry, which can be
ascribed to welding processes (table 3). Multigdythe number of professional welders with the
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average labor productivity in a certain industrgds to an estimation of the value added in that in-
dustry, which is caused by the application of weddtechnology during the manufacturing proc-

esses. Summing up the disaggregated numbers bgtigdaads to 179,000 welders in the whole

economy which bring about a value added of more ¢hhkillion €.

Table3: Estimation of value added of welding processes by industries, Ger many 2002

Value added

Full-time Value of welding

welders Labor_ added of processes /
and weld- * productiv- = . P
ing robot ity welding gross value
drivers processesadded of the
industry
in 1000 in 1000 € in bills € in %
Industry 148 55.6 8.2 1.9
Manufacturing 145 53.6 7.8 2.0
thereof:
Metal production and processing 14 455 0.7 5.0
Manufacturing of metal products 39 48.7 1.9 5.1
Mechanical engineering 22 54.8 1.2 2.0
Production and distribution of electricity 3 143. 0.4 2.0
Communication engineering 3 54.3 0.2 15
Medical and measuring technology, precision medsani 2 56.9 0.1 0.7
Production of automobiles 53 58.7 3.1 7.2
Production of other vehicles 5 52.6 0.3 3.9
Construction 11 41.4 0.5 0.5
Service activities 9 52.7 0.5 0.0
thereof:
Traffic services, pipeline transport 2 29.3 0.1 0.3
Services for enterprises 2 59.5 0.1 0.1
Other industries 11 46.7 0.5 2.3
Total industries 179 52.5 9.4 0.5

Author's calculations according to data of the GarrRederal Statistical Office, 1999 and 2000.

However, besides the full-time welders, whose #eativ are ascribed to 100 percent to welding,
there are a lot of workers, which carry out diffgractivities during their working time. For this
reason it is assumed that there exist a lot of eyeas that are occupied by welding activities only
occasionally. The contribution of value added afsth so-called part-time welders must also be
taken into account. It is assumed that in selegtetessions, which are closely related to weldng,
percent of the total working hours can be ascriibeaelding processes. In this context, the number
of working hours of other professions, which arerggor welding, can be obtained. Based on this
number of working hours a fictive number of fullhe equivalent welders of about 88,500 persons
can be estimated. Using the industry-specific lgivoductivities, this leads to a value added of 4.6
billion €.

All in all, from the nearly 267,000 full-time andlFtime equivalent welders, a value added of 14
billion € results from the application of the weldditechnology in the whole econonsfféct I1I).
Comparing this effect teffect | the former is about 21 times as high as therla@ee unit value
added induced by the demand for welding technoleggs to 21 units value added in the welding
intensive industries.

Having quantified all direct effects of the demdadwelding technology and the application of the
welding technology in the different industries arfiurther step, the effects of intermediate linlsage
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(effect I\J of the production of welding technology are ewadd. Those indirect or intermediate
effects occur in industries, which deliver internagel goods for the welding engineering. For this
reason, one can state that the demand for weldeignblogy induces output, value added and em-
ployment in the intermediate industries. Togetheth effects, the direct and the intermediate one,
give the total effect in the whole economy. Thatieh between the direct effect on output and the
corresponding total effect can be represented &ythput multiplier of welding engineering that is
1.73, which can be calculated with adnTIer I-O model (table 4). That means, that one unit de-
mand for welding technology induces 0.73 unitsadigonal output in the intermediate industries.
The corresponding value added multiplier is 1.7l the employment multiplier is 1.55 that means
because of the intermediate linkages every 100 wgrglaces in the welding technology industry
secure about 55 working places in other industries.

Table4: Economic effects of the demand for welding technology
in Germany 2002

Direct effects in the industry for welding techngjo

Output (in mills €) 1,450
Value added (in mills €) 653
Employees 16,660
Multipliers
Gross output 1.73
Gross value added 1.75
Gross employment 1.55
Total effects in the whole econofy
Gross output (in mills €) 2,504
Gross value added (in mills €) 1,141
Employees 25,744
Intermediate effects in the total economy
Gross output (in mills €) 1,054
Gross value added (in mills €) 487
Employees 9,084

Author's calculation. -* Total effects summing direct and indirect effects.

Applying those multipliers on the actual demandvi@lding technology of the year 2002, the cor-
responding intermediate effects on output are nttweie 1 billion € and the intermediate effect on
value added is about 490 million €. Almost 9,10(pkyees in the intermediate industries are de-
pending on the demand for welding technology.

The last contribution of welding technology to tio¢al economy is the intermediate effects of the
application in the welding intensive user-industrieffect \J. Here an industry is classified as weld-
ing intensive, if the share of welders to all enyeles exceeds the threshold of 3 percent. In this
case, the seven industries metal production andepsing, manufacturing of metal products, me-
chanical engineering, manufacturing of automobigsp and aircraft production, construction as
well as repairing services are classified as weldmensive. However, only the share of the inter-
mediate effects that is induced by the welding psses can be ascribed to the welding technology.
For each user industry this share is an combineghtexl average, on the one hand, of the welding
intensity of the intermediate industries and, am dkher hand, the share of welding to all processes
in each user industry. Again, the welding intensityan industry is approximated by the number of
welders related to the number of all employeeshat tndustry. Those combined shares are pre-
sented in table 5. Summing up over the seven uskistries, the result is an intermediate effect on
value added induced by welding of 4.9 billion €.
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Table5: Intermediate value added by welding processesin user industries, Ger many 2002
Combined

Gross value Multiplier Gross value added average ShareIntermediate

added for value of value addedvalue ad_ded

(direct) added total intermediate by welding by welding

in bills € in bills € in bills € in % in mills €
Metal production and processing 13.1 2.36 30.8 817 1.9 338
Manufacturing of metal products 37.4 1.91 71.6 134 2.3 771
Mechanical engineering 60.5 2.03 123.1 62.6 1.4 845
Production of automobiles 43.3 3.25 140.7 97.5 12 2,076
Production of other vehicles 7.2 2.22 16.0 8.8 32 201
Construction 97.5 1.95 189.7 92.3 0.5 498
Repairing services 28.8 1.66 47.9 19.1 0.9 172
Total 287.8 - 619.9 332.1 - 4,901

Author's calculations.

However, this number of value added contains sdfeets that are already considereceffect | I
andIV. This double counting shows up, because partbefdirect effects on value added of the
demand for welding technologgffect | 0.6 billion €), as well as its intermediate effe(effect I\

0.5 billion €) and the direct effects of the dem&mdcomplementary goodegffect It 0.3 billion €)

are integrated in the intermediate effects on vallged in the user-industries. Therefore, those ef-
fects must be subtracted, so that 3.5 billion €aienas intermediate effects on value added adjusted
for double counting. This adjusted value added @eduan employment of 64,160 workers in the
whole economy.

5. Conclusion

In this analysis, an alternative method for thecglation of the contribution of a CST to the total
economy was presented. For the example weldinghtdody it was shown that the total contribu-
tion of this technology to gross value added invlmle economy in Germany in 2002 was about
19 billion €, which corresponds to an gross empleytrof more than 362,000 persons (table 6).
From this total contribution 93 percent for botlalue added and employment, resulted from the
application of welding technology in user-indusirie

Table6: Contribution of welding technology to gross value added and gr oss employment,

Germany 2002
Gross value added S(ItE?Pedcatlrlzijd Employees
Effect in mills € in % Persons in %
|  Demand for welding technology 653 3.5 1.0 16,660 4.6
Il Demand for complementary goods 288 1.5 0.4 5,210 1.4
Il Application of welding technology 13,961 74.0 21.4 267,124 73.7
IV Indirect effects of the demand for welding techn 487 2.6 0.7 9,084 25
V Intermediate effects of the application of welglin 3,473 18.4 5.3 64,160 17.7
technology
Total 18,862 100.0 28.9 362,237 100.0

Author's calculations.

Although, the method goes further than commonlydusenchmarks by decomposing the different
effects and analyzing them in a detailed mannertakal results of the analysis may still underes-
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timate the real economic impact of the CST indugteyding engineering for several reasons: (i)
There may be more than the considered number ofgo®ds industries. (ii) The information about
the share of CPL-goods for welding of the totalpotitof CPL-goods industries was only estimated
approximately, and (iii) only a selected numbeusér-industries was taken into account.
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