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Abstract. Literature shows that nonsurvey input—output tables tend to produce regional multipliers
with systematic upward biases. This paper explores the related, relatively uncharted territory of
nonsurvey versus survey impact studies by means of a series of simulations. The base case is provided
by a very detailed five region survey of both the forward and the backward impacts of the energy-
distribution sector in the four northern provinces of the Netherlands. To deal adequately with the
two-sided dependence between a firm or sector and a region, as opposed to using the traditional
(gross) multipliers, we argue in favor of using a new multiplier concept: the net multiplier. Next, from
examining alternative impact study methods ranging from quick and dirty, via semiextensive, to full-
survey methods, we conclude that using even aggregate, first-order impact information is more
important than using a very detailed survey-based input—output model.

1 Introduction

In the Netherlands, a strong tradition in constructing, updating, and using (inter)regional
input—output (IO) tables has been built up. The development up to the 1970s can be
summarized as running “from regional tables with only limited information used for
primarily descriptive purposes towards ideal interregional tables mainly used for analyti-
cal purposes, such as estimates of economic impacts, experiments with programming
models and building full forecasting models” (Oosterhaven, 1981, page 24).

As opposed to the tables constructed in the 1970s and opposed to most tables
constructed in the USA (Brucker et al, 1990) and in Australia (see West, 1990), the
Dutch (bi)regional tables of the 1980s are based mainly on surveys of export coefficients
instead of the usual approach via import coefficients or regional purchase coefficients
[RPCs (Stevens et al, 1989)]. This change in approach is the outcome of several surveys
showing that firms have more and better data on the spatial destination of their
outputs than on the spatial origin of their inputs. This new approach became standard-
ized in the double-entry, biregional construction method [DEBRIOT (Boomsma and
Oosterhaven, 1992)].

In the area of impact studies, the Dutch experience also produced results that are
useful for a wider audience, especially where the estimation of forward impacts and
export substitution is concerned (Oosterhaven, 1981; 1988). Richardson (1985) gives a
summary of the wider known discussion of estimating the backward impacts of a new
firm or sector by means of adding an extra IO row and column to avoid double-
counting impacts, and changing the old A-matrix to account for import substitution
(Hewings, 1971; Morrison, 1973; Tiebout, 1967). Still, there remains the relatively
uncharted area of using survey versus nonsurvey data to estimate the first-order
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impacts of a new firm or project. This issue is particularly important in practice,
because resources are often insufficient for a full-fledged survey-based impact study.
However, hardly any recent research can be found on this issue.

Spijker (1985) gives a flavor of the type of issues involved. In the context of a tourism
impact study a mixed survey —nonsurvey type of single-region 1O table was constructed
from a survey into four tourist-specific sectors. The RPCs that related to the inputs of
the tourist sectors were used to regionalize the national input coefficients that were
assumed to hold for the other eighteen regional sectors. A complete table resulted from
putting the four survey and the eighteen nonsurvey columns into one single table. The
type-I multipliers (Miller and Blair, 1985) from this table were compared with those
from a more detailed semisurvey biregional table (FNEI, 1984). This showed differences
in the indirect part of the multipliers for the four tourist sectors of only 5—10%, whereas
the differences in the indirect part of the eighteen other multipliers ran from —50% to
+65%, with outliers as large as +180%, +280%, and +510%.

We believe that this result shows that both Bourque (1990) and Beemiller (1990) are
right in their discussion in the International Regional Science Review. Bourque is right
in his rejection of RIMS’s nonsurvey alternative for the Washington State 1O table, and
Beemiller is right in his claim that combining direct information for the sectors of an
impact study with a nonsurvey table produces sufficiently accurate estimates for most
practical impact questions. But this assumes that full-survey data are available for the
sector or project in question, and that the use of nonsurvey data is limited to the 10
table.

Here we will investigate the opposite case, and concentrate on the size and type of
errors made when a close-to-survey interregional IO table is combined with different
types of nonsurvey data for the sector or project. To this aim, we first discuss the setup
and the main results of a rather extensive survey-based impact study for the main
energy distribution company in the east and the north of the Netherlands (EDON).
Aside from its rather detailed base data, this study also provides for a new way to deal
with the existence of forward impacts. To this aim it proposes to use a new net impact
multiplier instead of the traditional (gross) multiplier. After this, the results of a series
of nonsurvey estimations of the traditional backward impacts will be shown, ranging
from a ‘quick and dirty’ method, via ‘quick and nondirty’, ‘semiquick’, and ‘semiexten-
sive’” methods. All will be compared with the results of the actually used full-survey
method. The implications of this research into the accuracy of nonsurvey methods for
doing impact studies will be drawn in the concluding section.

2 The EDON impact study

Practically all impact studies concentrate on the ‘effects of” or the ‘importance of” a
certain branch of industry or a specific project. Seldom is the question asked or
answered whether, from a model of view, this sector or project might be considered
as being exogenous or endogenous. Implicitly, most impact studies assume that the
sector or project is exogenous to the region, and continue the estimation of the impacts
accordingly. However, when part of the sector or project is endogenous to the region,
this will lead to double-counting impacts, as will be shown.

More generally, this implicit assumption leads to an unbalanced presentation of the
importance of the sector or project. In fact, if the traditional type of impact study were
done for all the sectors of an economy and the estimated impacts were added, one
would have to conclude that the economy was two to three times larger than its actual
size. Or to be more precise: the ‘estimated’ size of the economy would be equal to
its actual size multiplied by the weighted average size of its sectoral multipliers
(Oosterhaven and Stelder, 2002).
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A more balanced presentation of the importance of a sector for a certain region,
therefore, should start with a discussion of the dependence of the project on the
economy of the region. This is precisely the first question answered in the EDON
impact study (Cras et al, 1995). As a consequence of this different beginning, this
particular impact study emphasizes the mutual dependency of the energy-distribution
company and its regional economy, instead of the usual one-sided story of the region’s
dependence on the sector or project.

Besides this, there is a second, even more general, point that is often neglected
in impact studies. It relates to the type of research question that is being answered. In
principle, two basically different types of questions may be posed, each requiring a
different modeling approach.

First, one might want to know which existing activities, and how far existing
activities, are or would be dependent on the existence of a certain sector or project.
When using an (inter)regional 10 model, this question requires the use of average
coefficients, along with the use of type-II income or employment multipliers (Batey,
1985; Miller and Blair, 1985). This is the traditional approach that is also used in
the present study. Quite often, however, the results from such an impact study are
(mis)used to answer the next, quite different, kind of question.

For, second, one might want to estimate the change in economic activity that is the
result of a change in the sector or that is the result of the execution of the project under
study. For example, when the sector increases its activities, supplying firms might need
only a few more employees to satisfy the increase in intermediate demand. Thus,
marginal employment coefficients are needed instead of average ones. Moreover, not
all employees may be immigrants from different regions, which is the implicit assump-
tion when type-II multipliers are used. Some may be drawn from other sectors in the
same region, and this requires a vacancy-chain approach (Van Dijk and Oosterhaven,
1986). Others may be regionally unemployed or otherwise nonactive and consequently
lose their entitlement to different types of benefits, and this requires the use of type-I11
or type IV multipliers (Batey, 1985; Oosterhaven and Dewhurst, 1990).

The EDON impact study answers the first kind of question in three steps. (1)
An extensive survey of the company’s sales, purchases, and personnel costs was
made. (2) A five-region impact model was constructed for the provinces of Groningen,
Friesland, Drenthe, and Overijssel, which constitute the two main regions of operation
of the EDON company. The fifth region comprises the aggregate of the remaining
eight, more southern, provinces of the Netherlands. (3) The results of the first two
steps were combined to estimate the economic importance of EDON for the regions in
question. This third step started with the survey estimate of the direct and forward
effects. Then the backward effects were determined with the impact model. Here, we
will briefly discuss both the model and the main empirical results of this study.

The interregional impact model we used estimates the importance of any sector
with respect to two impact variables, namely regional indirect income (that is, gross
value added at market prices, v,) and regional indirect employment (w,). This is done
by multiplying indirect production per sector, per region (x;) by the average income
coefficients (¢, ) and the average employment coefficients (e;,) for the forty-seven
sectors (i) and the five regions (r) of the model:

V. = § Ciy Xir 5 w, = § Ciy Xirs vr' (1)
i i

The EDON survey data relate to 1994, whereas the average employment coefficients
(e;,) relate to 1990. Hence, the latter needed to be updated for 1990 —94 price and real
labor-productivity development, per sector, per region (for details see Cras et al, 1996).



8 J Oosterhaven, E C van der Knijff, G J Eding

The indirect production (x;) is calculated from the total of the demand of the
EDON branches located in region s and the demand of its employees working in
region s (diifjf“), by means of the following equations:

R Z Z Ay, Js xj.\' + Zpir“\" < Z Z bx’._/.s' xjx) + Z dsf.ﬂfn’ Vl and r. (2)
J s K J s s

The first term defines the endogenous intermediate demand for product i from region r
by sectors j in regions s. The second term defines the endogenous consumption
demand for product i from region r by workers living in regions s’, working in sectors
j in regions s. The third term defines the total demand from EDON and its workers
from the different regions s.

In equation (2) the average intermediate input coefficients (g, ;) are derived from a
five-region 10 table for the Netherlands for 1990. This table was constructed from
existing biregional 1O tables for the provinces of Groningen, Friesland, Drenthe, and
Overijssel for 1990 (Eding et al, 1995a). The four 2 x 2 tables were telescoped into one
single 5 x 5 table, by using survey data for the total trade per sector between each of
the three northern provinces from Eding et al (1995b), and using the nonsurvey gravity
method from Oosterhaven (1981, appendix) to fit in the fourth province of Overijssel
(for details, see Cras et al, 1995).

In equation (2) the average consumption package coefficients ( p;, /) indicate which
part of the consumption expenditures of employees and dependents /iving in region s’,
is spent on goods and services from sector i in region r. They are directly derived from
the five-region IO table. The average total consumption (b, ) indicates the total
amount of consumption expenditures of workers /living in region s’ and working in
sector j in region s, per unit of production of sector j in region s. These coefficients
result from a multiplication of interregional commuting coefficients, ratios of total
consumption to gross labor income, and unit gross labor income coefficients per
sector, per region.

Most impact studies use equations (1) —(2), or simplifications thereof, without further
consideration. However, when the impacts of the total production of a sector are
estimated, and not just the impacts of its exogenous final output, equation (2) produces
an overestimation of the real impact of the sector. This is because x, in equation (2)
includes (some of the) intermediate sales and endogenous consumption sales of the
sector, but these outputs are already included in the total production that was treated
as exogenous in d,i??“. To prevent such double counting, the rows with coefficients relating
to the intermediate and endogenous consumption output of the sector are set equal to 0
(Oosterhaven, 1981, chapter 8).) Unfortunately, this is often forgotten.

With this provision, the adapted equations (1) and (2) are easily put into matrix
algebra, which gives the following solution for the impact model:

y = C(l _ Acdon _ PedonB)fldcdon = CLcdondcdon , (33)
w — E(I _ Acdon _ PedonB>7|dcdon = ELedoudcdon , (3b)
in which
v, w are 235-vectors (235 = 47 sectors x5 regions) with indirect income and indirect
employment,
C, E are diagonal 235 x 235-matrices with average income and average employment
coefficients,

eXo

M Alternatively, one may estimate the impacts of exogenous final output f°, instead of the
impacts of fotal d*®", and then one may use the regular w = E (I — A — PB)"'f*° instead of
equation (3b).
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A®" is a 235 x 235-matrix with average intermediate input coefficients, with the
EDON rows equal to 0,

P is a 235 x S5-matrix with average consumption package coefficients for the
five regions of residence, with the EDON rows equal 0,

B is a 5 x 235-matrix with average total ‘consumption from labor income’ coeffi-
cients for the five regions of residence,

d*" is a 235-vector with the total demand of EDON companies and EDON
employees, as estimated by the survey.

Next, the importance of EDON for the economies of the regions distinguished in

equations (3) is determined by estimating five types of impacts. Table 1 shows the

results for the employment impacts for the three main regions.

First, the dependence of EDON on the economies of the four northern provinces is
determined. As EDON is the main regional distribution company for natural gas and
electricity, almost all its output is sold in these four regions. Within the Netherlands,
price differentials for natural gas are less than 10%, and the large industrial users are
supplied directly by the national gas distribution company (Gasunie). Hence, for its
natural gas sales, EDON is entirely dependent on the income growth of the region’s
inhabitants and the output growth of the region’s firms. It has no influence (through its
sales of natural gas) over the size of both. Hence, the company’s forward natural gas
linkages do not produce any forward employment impacts. Interregional wage differ-
ences and other location factors are more important. Causality does not run forward,
but runs the other way (for an overview, Oosterhaven, 1996).

The same holds for most of EDON’s sales of electricity. But here the situation is a
little more complicated. EDON has individual contracts with the forty largest indus-
trial users of electricity, and with the other large users regional price differences of up
to 30% are noted. Hence, EDON potentially might attract firms to the region by
means of favorable contracts. A detailed analysis of its individual energy-intensive
users showed that three of them have contracts of such a nature that their presence
in the region might be explained by the these contracts. The firms produce aluminium
(Aldel) and magnesium (ESD) by means of electrolysis, and offer research services
(Windtunnel). All three are highly dependent on the electricity price and delivery
conditions. In fact, these three firms alone purchase 5% of all EDON’s output.

It was decided to consider only this 5% of all forward linkages to cause forward
income and employment effects. These despite the fact that it might almost as easily
be argued that other locational conditions—such as labor and the local availability
of raw magnesium salts, or the availability of cheap industrial sites and absence of
congestion—are dominant in the location/production decisions of these three firms
(for the transport sector, see Oosterhaven et al, 2001). When these three firms are

Table 1. Aggregate employment importance of EDON, number of jobs in 1994 (source: Cras
et al, 1995, and own calculations).

Impact Type of effect Northern Province of Rest of Total
Netherlands Overijssel Netherlands Netherlands
Sales forward and 1530 30 540 2100
related backward

Size of EDON direct 1560 1730 0 3290
Energy purchases  backward 610 220 720 1550
Other purchases backward 1000 950 2300 4250
Wages and salaries backward 420 280 340 1 040
Total gross impact 5120 3210 3900 12230

Total net impact 1710 190 710 2610
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considered to depend solely on EDON, then this of course also applies to their
backward linkages. The latter are estimated by applying the basic metal industry’s
multipliers from the five-region impact model to the production levels of the three
firms.® In this way a national total of 2100 jobs is estimated to be dependent
forwardly on the sales of EDON (see table 1).

Second, the direct importance of EDON was determined by the survey. Note that
95% of this direct importance is endogenous, that is, dependent on the size and growth
of the regional economy. In employment terms EDON accounts for 3290 jobs, more
than half of which are found in the province of Overijssel, the region where the new
headquarters of the two constituent parts are located.

Third, the direct purchases of energy by sector and region of origin are determined
by means of the survey. The backward input of these purchases is estimated from
equation (3b), and amounts to 1550 jobs, nationally. The relatively large size of this
employment impact surprised us a little, in view of the capital-intensive character of
most producers of primary energy (natural gas and electricity), but no obvious errors
could be found.

Fourth, the direct other purchases consist of 50% purchases for intermediate use
and 50% purchases for investment purposes. In view of the volatility of the investment
expenditures, a time series was used to check the constancy of the EDON survey
data for 1994, which was found to be a fairly average year. This second backward
employment effect in table 1 is based on the survey’s sectoral and regional origin
data for the total of all other purchases. It amounts to 4250 jobs nationally, which is
a large figure and follows directly from the capital investments needed to maintain and
extend the energy-distribution production process.

Finally, the wages and salaries of the 3290 employees of EDON lead to consumption
expenditure, and to a related backward employment of 1040 jobs in the Netherlands as
a whole.

Two numbers may summarize the result of the analysis. First, the traditional
employment multiplier, which we will label the gross employment multiplier, and,
second, a new concept, the net employment multiplier, which equals the gross multi-
plier corrected for the endogeneity of the direct and related backward impacts of the
company or project in question (Oosterhaven and Stelder, 2002).

Thus, the gross regional employment multiplier that follows from table 1 is as large
as 2.5 [(5120 + 3210)/3290] and the gross national employment multiplier amounts to as
much as 3.7 (12230/3290). Naturally, being a rather capital-intensive industry with rela-
tively little direct employment of its own, energy distribution is bound to have a
relatively large multiplier whenever both forward and investment effects are included.
When one excludes the forward and investment impacts the gross regional employment
multiplier comes down to 1.6 and the gross national multiplier comes down to 2.1,
which are both numbers that are more commonly found in the literature.

Nevertheless, all four numbers suggest that energy distribution is important for
both regional and national employment. When we look at the way in which EDON
depends on other activities, the above numbers can be put into perspective. Energy
distribution is primarily a service industry, with 95% of its activity fluctuating with
the welfare of the region. Only its forward employment (2100), the related 5%
of its own employment (165), and the related 5% of its backward employment (345)
may be considered exogenous to the economic size of the region it serves. Conse-
quently, the net national employment multiplier equals 0.8 (2610/3290) and the net

@ In this case, the rows with intermediate input coefficients and consumption package coefficients
for the basic metal industry as well as those of EDON had to be set equal to 0 (compare
Oosterhaven, 1981, chapter 8; 1988, figure 2).
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regional employment multiplier is even smaller and equals only 0.6 (1900/3290). Both
numbers are smaller than 1.0, indicating that the net causality runs from the region to
the sector and not the other way.

Next, we will turn to the question about the size of the errors made when the
backward impacts are estimated by means of nonsurvey methods instead of using
the actual, full survey into the company’s records.

3 Nonsurvey methods for estimating backward impacts
To keep the analysis simple, the five-region impact model used in this section will
exclude the consumption effect, both exogenously and endogenously. Hence, in equa-
tion (3), d°*® will be exclusive of the consumption expenditures of the EDON workers,
and L*°" will be exclusive of P****B. Thus, type-I multipliers will be used and compared
instead of type-II multipliers. More precisely, because (I0) models are used to estimate
the indirect impacts and not to estimate the direct impacts, only the indirect effects will
be compared.®

Impact studies can be done, and are done, using many different methods. These
range from quick and dirty methods, where only information on total industrial output
is used in combination with a set of aggregate multipliers, towards full-survey methods,
where a maximum amount of direct survey information is used in combination with a
detailed input—output model, as in the EDON case. In this section various less than
full-survey methods will be explored and the matching mathematical formulas will be
specified. The EDON data are used for testing purposes and for each method the
estimate of total indirect national employment will be presented. In subsection 3.5 these
aggregate results will be compared further, both in terms of the regional composition
and in terms of the sectoral composition of the aggregate national impact.

3.1 Quick and dirty: the standard multiplier application

The first method represents the simplest way to perform an impact study. Because of
the minimal information needed, the approach is often found in quick commercial
studies. The only requirements are: information on the (regional) production of the
company or project and an aggregate (regional) multiplier for a more or less compa-
rable existing sector. In the EDON case study, total output (x**") and the geographical
division of employment over the four study regions (o5 = w/w®") is simply
taken from the annual report. This information is sufficient to derive an approximation
of EDON’s regional production. Second, the public utility sector is taken to be
representative of the energy-distribution sector. With these data and this assumption
it is possible to fill the five-region d***" vector in equation (3) as follows:

dor = grdonyedon, for i = public utilities,
e = 0, for i # public utilities.

To estimate the employment impacts of EDON production quickly, the nonzero
cells of d**" are simply multiplied by the standard aggregate regional or national

employment multiplier of the public utility sector at large. Thus, the indirect employ-
ment impact per region is derived from

w = E(L — I)d**". ©)

Q)

In equation (5), the unity matrix I is subtracted from the Leontief inverse L in order to
exclude direct employment, which is already known to be 3290 nationally (table 1).

® The misleading standard approach is to compare multipliers and the percentage errors therein.
Consequently, the standard type of comparison systematically undervalues the estimation errors of
the model. This bad practice may be one of the reasons for the continued faith in the IO model.
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The result of substituting equation (4) in equation (5) is an estimated total indirect
national employment of 4977 full-time jobs. Note that this estimate may not be
compared with those in table 1, which relate to wider impacts estimated with a more
extended impact model.

3.2 Quick and nondirty: excluding double counting

The above method is labeled dirty because the impact on regional employment is
estimated with a systematic upward bias. If we multiply the Leontief inverse by total
output, instead of by exogenous final demand, the indirect impacts also include the
production of the sector (EDON) that results from energy purchases of other sectors,
which are already included in the direct effect. To exclude this type of double counting,
the Leontief inverse in equation (5) needs to be replaced with the Leontief inverse based
on an A-matrix with zeros on the public utility row (L°*"), as explained in section 2.

Thus in a quick but nondirty method equation (5) will be replaced by

w — E(Ledon _ I)dedon . (6)

When equation (4) is substituted into equation (6), total indirect employment is estimated
at 4670 jobs as compared with the earlier estimate of 4977 jobs. Thus, in the EDON case,
dirty implies an upward bias of 7% of the indirect impact. The size of the bias will largely
depend on the relative size of the regional or national (endogenous) intermediate sales
in total output of the sector or company that is the subject of analysis. The larger the
relative size of the intermediate sales of the sector or company, the more important
the correction for double counting (Oosterhaven and Stelder, 2002).

3.3 Semiquick: using aggregate survey data
The above quick methods assume the structure of the columns of the five-region 10
table (RIOT) for the public utility sector to be the same as those of the regional
branches of EDON.® This standard assumption is, of course, incorrect. Here we will
investigate the possibilities of reducing the estimation errors by means of relatively
easily accessible aggregate survey data.

First, the effect of using survey data on total purchases and total value added will
be studied. Second, the company’s data on total energy purchases versus all other
purchases will be used. Third, as energy inputs appear to be rather important, it seems
worthwhile substituting the detailed company data on the sectoral and regional origin
of its energy purchases for the origins implicit in the five-region IO table. Recovering
this last type of data from the company’s record was not really semiquick, but took far
less time than the further subdivision of the other purchases, which will be discussed in
the next paragraph.

The result of replacing aggregate RIOT data with aggregate EDON data will be
discussed in a stepwise fashion, so that the influence of each more detailed type of
survey information can be identified sequentially.

3.3.1 Survey data on total intermediate input

The first step is based on generally available company information (for instance, from
annual reports), in addition to the previously used company information on total
output and regional direct employment. It concerns the aggregate share of value added
(mainly wage costs and profits) and the complement aggregate share of all intermedi-
ate purchases in total output (af°). The further subdivision of this last total for

., j

the four regional public utility sectors will be made by means of the data from the

@ This follows from the fact that in equations (5) and (6): L—1 = (I — A)'A,
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riot
ir, js

riot
a;.
edon ir, Js edon , edon __edon
difv s (ariol )a"v j % X ’ (7)

oo s

five-region table (a;.°,). As a formula this method implies

where js indicates the public utility sector in region s, and e indicates summation over
the index concerned.

The survey share of total intermediate purchases (afﬂ?}‘) appears to be relatively
large (0.72) compared with the (regionally weighted) share from the IO table (afi,‘f_‘,s.) of
0.51. Because d°*°" in equation (7) now represents intermediate demand, instead of total
output as in equation (4), there is no more need to correct for direct employment by
means of subtracting the unity matrix I. Therefore equation (6) is replaced by

w = E(I . Aedon)fldedon = ELedondedon ) (8)

Substituting equation (7) in equation (8) leads to a new indirect impact estimate of
6564 jobs, instead of the previous 4670. Replacing the nonsurvey RIOT approximation
of the total intermediate purchases of EDON with the survey value thus results in an
upward correction of indirect employment by as much as 41%.

3.3.2 Survey subdivision between energy and other intermediate inputs

A further refinement is the replacement of the RIOT distribution of total intermediate
purchases over energy purchases and other purchases in equation (7) with easily
accessible data from the EDON survey. As a formula:

a riot a riot
edon __ ir Cer, js edon ir C or, js edon edon __edon
dih s |: < riot ) oo, j + ( riot ) oe, j :| %X ’ (9)

aeo. Js am‘ Js

where js indicates public utilities in region s, e are energy inputs, o are other, nonenergy
inputs, and e indicates summation.

The energy inputs appear to have a larger share (0.89) in the total intermediate
inputs of EDON than the (regionally weighted) RIOT average for the utility sector
(0.82) suggests. Consequently, the other purchases have a smaller share, that is, 0.11
instead of the RIOT average of 0.18 from the five-region table. This further addition of
survey data, that is, substituting equation (9) into equation (8), leads to a reduction
of 17% of the estimated indirect employment impact of 6564 jobs to 5426 jobs, only
1895 of which are found in the nonenergy sectors. The reason for the downward
correction is that producing energy inputs requires less labor than producing other
inputs of an equal amount of euros.

3.3.3 Semiextensive: survey data on energy inputs

Because energy inputs represent the single most important type of intermediate input
of EDON, a survey-based desegregation of these inputs seems the most logical next
step in improving the impact estimate. In equation (9), energy inputs are treated as the
average product of the utility sector, that is, as the average of the production and
distribution of water, gas, and electricity. The annual report of EDON gives more
information about the type of energy that is actually used, about the actual location
of the (few) primary energy suppliers, and about the size of these purchases. Hence, the
nonsurvey RIOT division of energy inputs in the first part of equation (9) may be
relatively easily replaced with full-survey information on the precise sector of origin
(a,idg"e,1 ;) and the precise region of origin (z;“g‘;,_,_,.):

dedon _ tedon edon edon __edon

ir Cer,s — ‘YirCer,j aio Cee,j “.v X b VI C energy . (10)
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This additional information proves to be very important indeed. Replacing the first
term in equation (9) with equation (10) leads to a 42% reduction of the last estimate of
5426 jobs to 3145 jobs.

This sequence of adding increasingly more survey data shows that each separate
step will not always lead to an improvement of the estimate (table 2). Thus, determin-
ing when to stop adding survey data at the intermediate level is a tricky affair. This is
an important reminder of the uneasy fact that the probability of compensating errors
becomes smaller when more survey data are added.

Table 2. Percentage errors in national employment compared with the full-survey type-I impact
estimate.

Type of estimation model Total indirect MAPE? of impacts of nonenergy inputs (%)
impact (%)

over 11 sectors over 5 regions

Quick and dirty +60

Quick and nondirty +50

Semiquick: intermediate total +111

Semiquick: energy versus +76
other inputs

Semiextensive: survey data +1.2 53 129
on energy

Extensive: plus survey industry +0.5 1 106
codes

Extensive: plus survey postal +1.3 63 7
codes

Survey data: first-order —17 37 24

impacts only

2 MAPE mean absolute percentage error.

3.4 Extensive: survey data on nonenergy intermediate inputs

Finding survey data on energy inputs is relatively easy when an energy-distribution
company is being considered. Comparable improvements may be made in other impact
studies when a few major inputs can be surveyed at relatively low cost. Surveying the
host of other minor inputs will involve much more time. With a large company like
EDON, intermediate inputs are diverse, ranging from electrical equipment to cleaning
services, and are purchased from a wide variety of suppliers in different regions. In the
extensive, actual survey, all these purchases have been assigned to a producing industry
and a producing region. In particular, deliveries by retailers and wholesalers required
an extra survey step to identify correctly the ultimate sector and region of origin (see
Boomsma and Oosterhaven, 1992).

In this subsection we will discuss the importance of such further detail. First, we
discuss the effect of using ‘exact’ information on the sectoral origin of the other
purchases and, second, the effect of having ‘exact’ information on the regional origin.
In the EDON case both types of data were recovered from the companies’ internal
purchase administration simultaneously, by assigning regions to the postal codes of the
suppliers and by assigning industry codes to the supplying companies. The industry
codes per company were obtained from external statistical sources. In the following, in
order to highlight the possible differences, these two types of data will be used separately,
despite their simultaneous derivation from EDON’s purchase administration.
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3.4.1 Survey data on sectoral origin

First, the precise industry-code distribution of the nonenergy suppliers of EDON
(a**") is combined with the trade coefficients of the public utility sectors (j in region
s) from the five-region table (¢"°'). Hence, the nonenergy cells in the d°* vector are
calculated from

dedon o IriOt edon edon __edon
ir Cor,s — Yir Cor,js “ie Coe %5 e >

Vi C nonenergy sectors. (11)

Substituting equation (11) directly into equation (8) gives an estimate of 1875 jobs as
opposed to 1895 when the survey information on the industry codes is not used. Hence,
the new estimate is quite close to the old estimate of the impact of the purchases of
other, nonenergy inputs. Though the national total employment impact hardly changes,
the sectoral distribution of that total is now considerably better, whereas the regional
distribution is still pretty bad (table 2).

3.4.2 Survey data on regional origin

Next, the opposite combination of survey and nonsurvey data is investigated, that is,
the precise postal codes from the survey (°") are combined with the technical
coefficients for the public utility sector (j in region s) from the five-region table
(@™, as follows:

d_edon _ tedon riot edon _ edon

s = s Coor Qi ou js Oy X0, Vi C nonenergy sectors. (12)

Substituting equation (12) directly into equation (8) gives an alternative estimate of the
impact of the nonenergy inputs. This estimate appears to be even closer to the previous
one: 1898 jobs instead of 1895. In terms of improvement of the estimated national total,
the second extensive method does not pay off either. However, it does lead to a
considerably better estimation of the regional distribution of these impacts (table 2).

The reason is that the energy-distribution company EDON purchases far more
inputs from the remaining part of the Netherlands than does the regional utility sector
at large. This difference results in smaller shares for the employment impacts
in Groningen and, especially, Friesland, and into a larger share for the rest of the
Netherlands (table 3). A relatively accurate impression of the regional distribution can
also be achieved by an examination of the first-order survey-based impacts (table 3).
Thus: if a reliable estimate of the regional distribution of impacts is the main aim of
analysis, good survey data on the regional origin of the purchases appear to be more
helpful than setting up a full-survey 10 model.

Table 3. Regional distribution (%) of indirect employment impacts of nonenergy purchases.

Region Using RIOT®? Using EDON First-order
trade data trade data survey impact

Groningen 17 13 14

Friesland 13 3 2

Drenthe 8 10 11

Overijssel 23 24 26

Rest of the Netherlands 39 51 46

a RIOT five-region input—output table.

3.5 Conclusion: comparison with the full-survey estimate

Assuming that the impact model that uses all available survey information gives the
most accurate description of reality, the preceding nonsurvey approximations can best
be judged on accuracy in comparison with the full-survey model. In table 2 this is done
with respect to the total backward employment impact, and with respect to the sectoral
and the regional distribution of the impact of the nonenergy inputs.
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Clearly, all quick methods lead to a considerable overestimation of the total indirect
impact. This result cannot be generalized, however. If other subsectors of the public
utilities sector are the subject of quick methods of impact assessment, a compensating
underestimation may well be the result, assuming that the five-region table as such is
reliable. It is also very important to note that the semiguick methods (4+76% and +111%)
are not necessarily better than the quick methods (+50% and +60%).

Another feature is that estimating only first-order indirect impacts of course leads
to underestimation. But in the EDON case this underestimation proved to be only
—17%, which is a smaller error than the considerable overestimations of the various
quick methods (+50% to +111%). Thus, it may be more important to search for even
limited survey information than to invest in building a full-survey IO table and (mis)-
use the sectors from that table as nonsurvey proxies for the actual sector or company
under consideration. However, when type-II multipliers are used as in equation (3),
the under-estimation of using only first-order impacts will be larger, as the (higher
order) indirect impacts will become larger.

The importance of survey information is confirmed by the pattern of estimation
errors of the extensive methods. The use of survey data on only the energy inputs
already leads to a very accurate estimate of the fotal national impact (41.2%). The
estimated sectoral and regional distribution of this total, however, is quite wide of
the mark. When the postal code origins for the nonenergy inputs are added the mean
percentage error (MAPE) of the regional shares reduces from 129% to only 7%. The
same holds for the industry codes. When survey industry code origins are used
the MAPE for the sectoral distribution reduces from 53% to only 1%. Thus, the survey
of the purchases of the company or sector should be concentrated on the (sectoral or
regional) type of impact information one is most interested in.

In interpreting these results further, it should be realized that not all conclusions
may be generalized. First, more impact simulation studies like this one have to be
done. Nevertheless, some provisional general conclusions may be drawn:

(1) impact assessments of individual activities with aggregate (interregional) multipliers
alone, is a most risky type of analysis,

(2) assuming homogeneity within sectors is rather hazardous, unless extremely detailed
1O data are used,

(3) aggregate information on the most important items in the cost structure of the
activity most probably will improve the accuracy of the indirect impact considerably,
(4) full-survey data seem to be useful only when one is interested in the precise sectoral
or regional distribution of impacts.

For a discussion on the related issue of partitive versus holistic accuracy of IO tables,
see Jensen (1980), and for a discussion on the related issue of analytically important
cells of input coefficient matrices, see Sonis and Hewings (1992).

4 Conclusion

First, this paper shows that it is extremely important to ask the right questions before
starting an impact study. Only by examining the mutual dependence between the
economic activity at hand and the rest of the regional economy, may one put the so-
called impacts of that particular activity in its proper perspective. Therefore, the
traditional impact multiplier may be better labeled the gross impact multiplier. In our
case, the EDON company appeared to be more dependent on the rest of the regional
economy than vice versa. Maximally 5% of its output could be considered to induce
forward linkages, the rest had to be considered as being dependent on regional
demand, and none was dependent on exogenous demand. To capture the net effect of
the two opposing dependencies a new concept is needed: the ner impact multiplier.
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In the case of the EDON company the net regional employment multiplier, in fact,
amounted to 0.6, whereas the gross multiplier was a misleadingly large 2.5.

Second, it is important to separate average and marginal linkages. Only when the
simple ‘dependency question’ is asked, is the relatively simple assessment of the average
linkages by means of type-II multipliers acceptable. If EDON had asked us about the
regional and national impact of a reduction or increase in its production, in whatever
shape, a much more complicated analysis would have been required. This would have
involved looking at the potential for substitution between different energy inputs by other
firms, looking at marginal impacts using employment elasticities, and considering
changes in unemployment benefits, etc.

A third important conclusion regards the estimation errors of nonsurvey impact
estimates. These errors relate both to the total impact and to its distribution over
regions and sectors. In this particular case, the total national impact could have been
assessed accurately with an analysis of aggregate company data and its most important
inputs and outputs. The respective sectoral or regional distribution of the effects,
however, could only be assessed accurately with an in-depth analysis of the respective
sectoral or regional origin codes of all inputs and outputs.

In general, estimation errors can roughly be divided into (1) the lack of 1O table
precision, (2) the lack of homogeneity within the relevant sector of the IO table, and (3)
the lack of survey data on the inputs and outputs of the company or sector under
consideration. Consequently, there exists a complicated trade-off between each of these
three types of lack of data. Having a full-survey IO table probably implies that less
information is needed when doing an impact study, assuming that the level of detail of
the 1O table is sufficient to prevent large homogeneity errors. Having a low-cost non-
survey table, on the other hand, will definitely require the collection of more detailed
information on the activity as a compensation.

The EDON impact study shows that survey information on a company or sector
might well be more important than having a full-survey 1O table. Thus, the present
observations confirm Beemiller’s claim, quoted in the introduction, and lead to the
conclusion that for the purpose of a single impact assessment it is best to invest in
direct information on the particular activity. When a series of assessments are expected,
survey information on the economy as a whole becomes relatively more important.
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