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Abstract

This report presents a partial input-output model which links all output of the

electrical supply industry to all its inputs. The independent variable is the output of the
electricity supply industry and the model is called the Demand-Driven Input-Output
Model (ADAF). It is constructed in a regular Leontief input-output framework and can be
used to calculate the increased demand for inputs when a demand shock is applied to the
model. Secondary effects are not estimated because we do not have a full input-output
model.

Input and oulpul development is followed over a period of four years in order to
make an input-output model with technical coefficients that are an average of this time-
period. An "input-output fime series” andlysis is possible with more data. The

relationship established between input and output or demand for input and demand for

output is used to forecast future demand for input and future demand for output. The
increased demand for inputs in the electricity sector as a result of a large increase in the

demand for electricity in a power-intensive industry is estimated.
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Research on the Electricity Industry in Iceland

1.1 The Aim of this Study and Report

This report deals with the area of energy economics in Iceland. It is financed by the
Nordic Council and belongs to the research work of the Energy and Society Research Group.
The research presented below was done under the supervision of Prof. Gudmundur Magndsson
director of The Institute of Economic Studies at the University of Iceland.

Energy issues are very important in Iceland. Putting our comparatively great resources

in waterpower to the best possible use of our is one of our national goals. The successful
harnessing of this natural resource is a big task for a small nation, and a prerequisite for this
harnessing is finding a market for the electricity produced. Sales must be assured not only for
a year or two but for 20 to 30 years. The income from sale on the spot market is sometimes
high enough but should demand decrease for some reason in ten to fifteen years the Icelandic
nation will be in dire straits as the owner of the power stations

The economic impact of new aluminium smelter and new power stations will be
covered in another report, as well as the prospect of transmitting electricity to Scotland via
sea cable. The energy markets in Europe with respect to Iceland are to be covered in a
separate report. The plan is to publish four reports on energy use and prospects in Iceland.

This report covers electricity production and retail sales. It analyses the output or sales
by sector and relates them to the inputs used by production functions. Similarly it analyses
the inputs used, measuring them by value and relates these to the output or sales through

linear production functions.
1,2 The Qutline Explained

In the main part in chapter two an Input-output model in which all inputs are

connected to all outputs is put forth. The Input-output field in economics enjoyed
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considerable popularity in the period between 1940 and 1970 but seemed to fall from grace
in the two decades after 1970. Recently it seems to have regained some interest perhaps due
to new computer technology capable of handling big data sets with mumerous differential
equations.

My approach in the input-output field is that of partial analysis. I only study one
industry at a time and link all output of that industry only to all its inputs in a Leontiefan
fashion. I present a model in which output (or demand) for the products of the industry in
question is the independent variable. This model I call The Demand-Driven Input-Output
Model. Tt is based on the usual reasoning of economic theory that increased demand will call
for more production and therefore more inputs and can be used to calculate the increase the
use of inputs when a demand shock is applied to the model.

I follow input and output development over a period of four years in order to calculate

the coefficients of the input-output model. A sort of "input-output time series” analysis is
s P p 0ce! p p y

possible with more data. The relationship thus established between input and oﬁﬁxt is used
o forecast future demand for input. The effects of large, expected increase in one sector’s
demand for electricity might be calculated. The impact of doubling the energy intensive

industry’s demand for for electricity is calculated as an example.

Institute of Economic Studies Hagfradistofnun Hiskdla fslands
University of Iceland Tel: 3541-5624554, Fax. 3541-5526806

1S-101 Reykjavik, Iceland Email: asgeirv@rhi.hi.is



An Input-Output Model for the Icelandic Energy Sector

2.1 The Purpose of the Input-Output Model

The model is a simulation model, built to simulate the financial transactions of the electrical
industry. Itis my aim that this model should become a tool of analysis. A regression is used
to fit a line to a scatter of observed points in a diagram with various kinds of statistical

maneuvers. The object is often to find which variable is dependent on which other variable

and minimize unwanted relationships between variables- or time periods or both. I try to avoid
manipulating my data in this way. To the extent possible, the data is presented as it appears

in the source material, i.e. annual reports of the firms in question. The model should mimic

the activity in the industry as closely as possible.

The model could be used to study the effect of major changes in the power industry in

Iceland. Then a large increase in sales to a specific sector would be translated into increased

demand for inputs into the power industry. Although the use of real data for a whole industry

is no simple task, it is my hope that this model will become useful in such calculations

2.2 The Input-Output Model: Some Theoretical Information.

W. W. Leontief at Harvard University was the author of the first clear statement of the
input-output method of analysis published in 1936°. He published a fuller description in 1941,
The analysis is based on the idea that "the economy devotes considerable effort into
producing intermediate goods and that the production of intermediate goods is closely linked

us

to the output of final products™®. His terminology is this®:

=
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X = Total product of sector i |
ay = A fixed technical coefficient (or the ratio of input/output, i.e. a= x/X) ‘
X, = Intermediate output of sector i
Y, = Final consumption of output of sector i

This is the adding across in the input-output table.

If X and Y are seen, respectively, as the column vector of intermediate outputs and final
consumption, then one can write the technical coefficients as the n x n matrix A and

obtain:
X-AX=Y

This equation can be solved by using the unit n x n matrix ¥ and then we have the

Leontief equation:
X=A'Y

This analysis is useful in order to find the secondary effects of a demand shock. In the

analysis I present only the primary effects are involved in the calculations.

2.3 The ADAF Partial Input-Output Model

The general input-output presentation is with inputs (x; and E) in the columns of the
input-output table and the output (x;) in each row. Here the subscript i means row number
and the subscript j the column number in the input-output table. Final consumption (Z,) is put
on the right-hand side of the intermediate output. The total consumption (X)) of each
commodity is in the far-right column. Below we sce a simplified example of an input-output

table for an economy with three sectors and no import.



Table 1 Input-output table with three industries
1 2 3 Final Total
consump | prod
1 LY X2 X13 Z Xy
2 Xn X X2 Z, X,
3 Xay %32 X33 Zs X,
Value | E,; E, E,
added
—Total— —}(—1— — = 'f———'—XT - -
input

The production functions can be written this way:

®o

1 = Fl(xn » X125 Xi3 5 Zy)

= Fz(le 2 Xap s Xa3 > %)

3
X; =F(X3 X5 Xs3 5 Z;)

The function above usually mean adding across the table, i.e. adding in the rows:

2
[

(1)
2
(3)

(Dorfman, Samuelson, Solow, 1958)

= Xyt Xyt Xyt 7

(1a)
(2a)
(3a)



The matrix can also be wiitten in terms of total input:

X, = ' (Xyy s Xa1 > X315 B 4)
X, = i (X12 » X22 » X3z E) (5)
X, = fB(xla » Xa3 5 X335 E,) (6)

or more precisely:

X, = Xy + Xyt Xt E, (4a)
X, = X+ XptXpF E, (6a)

Func_tions (4a) to (6a) show adding in the columns.

My aim is to create an active connection between one row and one column,

This connection is to include all inputs in relevant column and all outputs (the relevant
row) of that particular industry and to calculate the change in inputs following a change in
oﬁtputs.

Leontief framework has technical constants for the endogeous inputs/outputs or the x3’s
and aims at calculating the change in inputs following change in final consumption of
products, Z; , made by that industry. Although my model only uses a partial input-output

table the same formulas as in Leontief framework could be used. My framework is mostly

" the same. In it change in any output are used as the starting points.

Consider now equation (5a) only. By definition X, (in Table 1 above) or the sum of
inputs of industry two in column two equals Z, or the sum of output of industry two on the

left hand side:
X, =X,

then Xy + Xgp + X3y + E, = Xy +Xp+Xn+2 (N



The regular Leontief technical coefficients are used:
=x,/ X% i=1,3andj=1,3 andi=j (8

a.

The total input is calculated via total output equals total input. Then each input is total

input times the technical coefficient: _
x5 = X * ay 1#] (9)

All input is seen as endogenous in the ADAF model, whereas factor input E; (and imports)

are often exogenous in the Leontief framework.

This way we have each input item as a function of all the output items.
The employment of these equations in EXCEL spreadsheet form with twelve sectors or

industries is explained in section 2.6. There values for the a; coefficients are shown.

The X; equals X; or total output = total consumption as described above.

Tl ) Y ST Yy ig th 1 3 i 1 g 1
The E, (j=l..n) is the value added in each column or input sector. In this analysis it

corresponds to wages, depreciation and profits. The ' “s stand for the production functions
where industrial input is {ransformed into various outputs.

Above they are drawn for industry or sector number two (row two, column two), but in
the sections below I use industry or sector number nine, the electricity industry (i.e. row nine,
column nine). There the x,, or the output of the electricity industry used by it, cancel out,
instead of the x,, that cancel out in the example above. The functions employed are objective
functions with up to thirteen variables. The functions (F') involve constants that are
explained above and numerical values are given in sections 2.5 to 2.8.

Suppose we have the model described above. Then what happens when demand
increases in one or two of the sectors that use the products of the sector displayed in our
model? How much will the demand for inputs increase? And if we had two or more sectors
in one model each, could we link them together to find the combined effect?

All of this can be done with regular within Leontief framework.



10

2.4  Preparing the Model

The main goal of my research in 1991 to 1992 was to put together a partial input-cutput
model of the Icelandic energy industry. It was to contain data from the electric production and
distribution companies and from the district heating companies. The data was to be arranged
according to sectors by trade. The input-output table would then consist of one column and
one row.

The electricity utilities were the first group of firms to be contacted. They have various
ways of arranging their production and sales data. Being members of Unipede, Union of
Producers and Distributors of Electricity, they have begun to present this information
according to the union’s standards, which means dividing income and expenses according to

sectors of trade. However, this work was begun only recently and focuses on the income side

of the books of the companies for the time being.

The input-output tables in this report are made in value or pecuniary terms, the unit of
measure is millions of Icelandic kronas (mISK). The exchange fate of the ISK to the US
dollar is 68 ISK = 1 USD in October 1994.

The bigger companies have the sales data divided by trade in value terms in their books,
50 they provi
terms rather than physical or volume so one will have to assign some average price or tariff
to each group, in cases where only volume (kWh/year) information is available. Getting
information on the sales by volume divided into trade-sectors the way I want to use it from
the smaller utilities is rather easy. Having done that it is possible to build the output side (the
line or row of output) of the input-output table.

More work is involved in the preparation of the input side of the input-output table. This
is due to the fact that the companies do not divide their expense account into categories by
trade. Instead a division by kind is used. The information obtainable from that is useful up
to a certain degree because in many cases one category by kind can be assigned to input
bought from one or two trades.

The Institute of Economic Studies sent a letter of enquiry to the five largest utilities that

distribute eletricity in Iceland. The utilities are asked to kindly provide information on sales

and expenses and profit in the form seen in appendix 1.
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The outcome of this inquiry was fruitful enough to enable me to make an input-output
model for the years 1990 and 1991. The biggest of the companies have computerized
book-keeping . They are able to produce recent data quickly and had figures for 1990 and
1991 reédy in May 1992. It is possible to get the correct recent data from most of the
energy companics. However, if we want data that is divided into different categories the
computer system may not make things easier at all.

Older data is harder to get, because the books have already been closed and in most
cases the book-keeping is done half manually. That means that basic things are

computerized, but preparing the financial report and the accounting are done manually.

2.5 The Demand-Driven Partial Input-Output Model
The ADAF Model

The main goal of this model is to make it possible to predict changes in input of the
electricity industry according to changes in the amount of its outpul.

The method is to collect data from the electricity utilities. This pertains to the first
group of companies included in the study. The next group would consist. of the district
heating companies in Iceland. Data has been collected from them, but remains to be
processed according to the methods used in building the model. The third group consists
of large power users. This kind of data has neither been collected for the electric- utilities
nor other companies before.

The market for electricity distribution in Iceland consists of two large distributors with
a 33 per cent marketshare each, three medium sized distributors with § per cent
marketshare each and 11 small distributors with the remaining 10 per cent market share
combined. It was decided to contact the five biggest companies which give information
on 90 per cent of the consumcr'clcctricity_market in Iceland.

The five clectric utilities in the group were asked to redo their income statement on a
sectoral basis. That is, to divide it into twelve trade sectors according to the buyer of

clectricity.
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The trade sectors were:
Agriculture

Fishertes

Fish Processing
Industry

Commerce

Building Industry
Transport

Services

Electricity Industry
District Heating Industry

Public Sector

Banking Sector

The thirteenth sector on the ontput side is:  Final consumption

which is the biggest sector in the use of electricity.

The thirteenth sector on the input side is:  Factor inputs (E)

which is the biggest input in the production of electricity.

This was feasible in all of the utilities for the years 1990 and 1991, Dividing costs in
this manner for the period before 1990 rc-ciuired manual sorting of original receipts for the
years before 1989, and frankly the companies were not willing 0 put man-power into such
work. However, due Lo newer compuler software which came into use in 1990 it was
possible to classify costs for 1990 and 1991, i. e. costs divided by sectors of recipients of
paymeuts-instead of the traditional accounting method used to in preparing the annual
report. In the traditional method no account is kept of which sectof receives the payment
when costs are incurred.

The hints 1 have got as [ar s ca.n be scon are that each company scoms to be stable in
cost divisions year after year. They have a rather different pattern one from another, i. e.

the big companies serve two very different markets and the small companies are situated
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on a scale somewhere between them in terms of the properties of their markets.

The portion of funds used lor each expense category scems to be fixed over the years.
The question might then be whether this is due 1o the stable nature of cach market region
or conservalive [inancial planning.

Collection of data from the district heating companies is under way, as mentioned
above. My intention is to combine the data from the biggest companies to make up a
picture of the district heating industry and then combine this with the data from the
electric distribution industry. Then a model for the sector including large power producers
and-uscrs can be formed, given that the necessary information will be available.

The input of the five largest electricity distributor companies in Iceland with 90 per

cent market share is combined in tables 2.2 to 2.5 . This data is for 1988 to 1991.

3
\

2.6—The-ADAF -Model—a,—Technical Coefficients

"The basic information is the same for the input-output tables. In this section, where
demand is the independent variable, the tables will be labeled "ADAF
1] )

- * .
)(ij - X'} Llij

The equations are embedded in the column,

Each cell in column nine has one formuta. The a; coefficients expresses the share of
each input Xy (j = 9) in the total input. The Za; =1. The functions show the
input as a function of the ‘output i.c. the demand for supplies as a function of demand for

the products of the industry invelved.

Table 2.2 is the first in the Adaf section. There the summed up total sales and
cxpenses of the clectricity industry for 1988-1991 are shown. The National Power
Company is included so the figures represent most of the electricity industry in Iceland.
Electricity sold wholesale to the retail electricity distributors cancels out because the

wholesale and retail is in the same sector.
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The figure 247 MISK in row five, column nine (it is the inpul from commerce into the
electricity industry) in table 2.8, or "ADAF1988", is the product of the formula above

where: a5, = 0,034

The formulas have these a; constants:

a Input from:
constant
Ay = {3,001 Agriéulturc
oy = 0,000 Fisheries and Fish Processing
Ay = 0,026 Industry
4o = 0,000 Power-intensive Industry
s = 0,034 ° Commerce
I = 0,026 Building Industry
g o= (0,018 ‘ Trnnsporf -
Bgo = 0,020 Services
By = 0,000 Electricity Industry
Q09 = 0,000 District Heating Industry '
19 = 0,011 Public Sector
A0 = (0,005 Banking Sector
2149 = 0,034 Income Taxes
fy50 = 0,005 Indirect Taxes
Qg0 = 0,006 Insurance
210 - 0,005 Import Dulies
)79 = 0,183 Interest Paid
Qygy o= 0,199 Wages
ey = 0,367 Depreciation
Aoy = - 0,061 Profits

In the case of the ay’s only the row notation (i) changes since the a;’s are tied with the

inputs in column nine.

La, =1
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2.7 The input-ouput Model: An Overview

In table 2.1 we have the information from the electricity industry. The figures are
in millions Icelandic Kroner and in current prices. Column A gives the division of the
output to various buying sectors in lines five to seventeen. In lines twenty-two to thirty-
two we have the input sectors that sell supplies to the electricity industry. In lines thirty-
six to forty nine we have the value-added part in the electricity industry. '

The information in this table is a total from all the individual companies. Most of it
is fed directly into the input-output tables like table 2.2 which gives an example of these.
The row headings in table 2.2 match those in table 2.1, and the information in the upper

part of table 2.1, i.e. in lines five to seventeen is copied into row nine in table 2.2.

Then the Adaf constants in the right-most column of table 2.2 are used to give the

Tesults displayed-in-co—l—um—n—n—ine.—'Phe—Ad—a—f—cons.tants_are_thcivarage ratio of each input to

total input for the years 1988 to 1991. Then the inputs are a ratio of total input. Total
input is by definition cqual to total ouiput each year. The connection between input and

output is then only through the totals.

Let’s look at table 2.3 next. It shows the input columns for the years from 1988 to
2012. The Adaf tables for each year are in appendix 2. This base version of the Adaf
model is calculated using 3% annual growth for all output and consequently the same
growth for all inputs. Graph 2.3 shows this development in inputs over time, The growth

constants used are:

1991 1,00
1994 1,09
1996 1,16
1998 1,23
2000 1,30
2002 1,38
2004 1,47

2006 1,56
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2008 1,65
2010 1,75
2012 1,86

This is an extrapolation from 1992 according to constant growth of 3% per year.
In table 2.4 the predicted input and output of the electricity is shown. Row nine shows the
predicted output which is simply the output in 1991 (given in row twenty-six) multiplied
by 1,75. The input and output is grown to 18,325 millions ISK. The total input is
multiplied by the Adaf constants in column twenty-five and the result displayed in column
nine. Appendix 3 holds such input-output tables for the years 1992, 1994, 1996 1998,
2000, 2002, 2004, 2006, 2008, 2010 and 2012.

The estimate becomes more complicated in chapter three when each input has its

own growth path. The growth path are determined according to the predicted effects of a

new aluniiniom smelter on denrand for-each-input:
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Using the ADAF model

3.1 Using the ADAF Model to Predict Use of Inputs

The ADAF model is used to calculate the change in inputs when demand for electricity
increases. The period estimated is from 1992 to 2000. The model can be used with a general
estimate on increase in demand, i. e. that all sectors increase their demand for electricity by

the same percentage of present use as in section 2.7 above, or one can put in separale

estimates for the growth of demand in each sector. The linmited-number-years-of data-we-have—————
does not allow us to estimate with time series analysis. We have to use simple guesswork to
forecast the growth in demand in each sector in the future.

f the ADAF model. The

|51

The sales of electricity are given in the case 0 growth of
electricity sales measured in kWh/year has been very small in the last five year period. The
real income has not grown and in nominal terms the increase is the same as the rise in the
general price level. For the period of 1992 to 2012 I'have used annual increase of 3 per cent,
see the base version in tables 2.1 to 2.4 and chart 2.3. The inflation in Iceland is now between
zero and 2 per cent per year. The predicted increase in income from electricity sales is just
one or two per cent over the price level increases, i.e. the volume grows by one per cent each

year assuming that tariffs are unchanged.

The ADAF model is indifferent to whether changes are due to price or volume
increases, whereas some other prediction models may need constant volume or constant prices.
One only has to decide how much of the increase is due to increases in volume and how

much is due to price increases, if one wishes to know each part’s coniribution to growth.

When we apply separate estimates of growth of demand for electricity in each sector,
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we can calculate the effect of expected increase in demand. A new aluminium smelter in
Iceland using 3 TWh/year increases the tolal electricity use in Iceland by 75 per cent, or from
the present level of 4 TWh/year up to 7 TWh/year. We use the model to simulate what
happens with the inputs when the power intensive industry increases its electricity use from
1.8 TWh/year to 4.8 TWh/year. This is shown in tables 3.1 to 3.4, This increase in demand
might happen in 1998 to 2000 if the decision to build a new smelter is made soon.

In the case that no power-intensive factories are started in the next ten years we have
the base scenario of estimated 3 per cent annual growth in tables 2.1 10 2.4,

In the S-scenario with a new aluminium smelter started in 1998 there is a major
increase in the demand of electricity for the power intensive industry. It grows by 200 per
cent in two years, i. e. 1998 and 1999. Tables 3.1 to 3.4 show the outcome for demand for
inputs in this case. Note the increase in the use of inputs in columns 1998, and 2000 in table
3.1, and upswing at the right side of cﬁart 3.1. The upswing takes into account more

electricity use in manufacturing, commerce and services in connection with the new smelter.

A major difference lies in the matrix of growth factors that is shown in table 3.5.
Instead of a single value for each year there are twelve values for each year, one for each™

input. These valucs have been determined according to expected increase in demand for

inputs if a new smelter is started in 1998.

When this is written in 1994 it seems more and more unlikely that this time
schedule will hold. That does not make much difference for the model. The growth factor

can be manipulated according to a new schedule if necessary.



, ADAF TABLE 2.1 19
A B C D | E| F G H i -
1 A Total for the Electricity
2 Industry in Teeland
3 |Income from In miillions 18K Cumrent prices
4 |electricity sales to; 1988 1989 1990 199]
5 |1 Agriculture 567 1.6 6471 1.3 721] 2.5 781 7,s%
6 |2 TFish Processing 404] s, 462 5,21 510] 5,3 S560| s.av
7 {3 Industry 576 1mn 6721 1.5 754 7,8 839] 8,00
8 {4 Power Int. Industry 1.423] 19,14 1.920] 21,51 1.7641 18,31 1.659} 15,82
@ 15 Commerce 3181 &G 4,14 416] 4,3 464| 4.0
10 {6 Building Industry 101 1,41 117] 1,0 135{ 1,43 1511 1,48
11 |7 Transport 19| o.3% 23| o, 26) 0,32 30| 0,3
12 |8 Services 462] 6.2 534| s.or 091 5.1 683 5,5
13 {9 Electricity Industry 0| o.00 0 0.0t 0] e.0t 0] o.0
14 110 District Heating 258| 3.5 2971 3,m 338 3.8 378 1.6
15111 Public Sector Q89 13,34 1.183] 12.04] 1.306] 13,s¢ 1.485) 14,04
16|12 Banks 521 o,8 681 0,8t 78] 0,88 85 o, s
17 [13 Final Consumption 2.261| 10,41 2.656| 29,8 3.004] 31,14 3.378| 12,21
18 7.436/ 100,04 8.914/| 100,04 9.6462| 100,04 10.47 T 100,04
19 )
20 | Expenses .
21 |on resources from: ’
2211 Agriculture [ a.02 1] oo 1] 0,08 2] 0,04
23 |2 Fish Processing 0| o0t g o,0% Of 0,00 O o,08
24 |3 Industry 121 2,61 237 2.m 2411 2,s¢ 34Q1 3,1
25 |4 Power Int. Industry O] e O] 0.0 0] 0,08 O] 0,08
26 {5 Comimerce 255] 1a 2931 3. 3241 1.4e 386] 3,1
27 |6 Building Industry 196 2.4 2460 2,m 2381 2.5 318] 3,0
28 |7 Transport 1361 1.e 1751 2,08 207| 2.1 202] 2,3
2918 Services 180 2,04 174 1,04 201 2.1% 266| 2,5
30 |9 Electricity Industry 0| o.0n 0] o.08 0] 0,00 0| 0.0t
31|10 District Heating 2] o.08 2] a,0n 31 0.0 4] o,0%
32 111 Public Sector 86| 1. 1008 1,3 114 1,2 1901 1,40
33112 Banks 320 o4 350 o,4r A4} 0,5t 56| o,54
34
35 |Other expenses:
36 {13 Wages Paid 1.6101 21,64 1.854| z20.8:]  2.070] 21,4 2.397] 22,9
37 |14 Depreciation 2.681] 35,01 '3.4047 38,24 - 4.535] 45,04 A4.274| w0,m
38 |15 Insurance 42} o,8% 461 o,st . 49 st 61 0.t
39 |16 Import Duties 32} o,an S 1 143] 1.8 231 2,2
40 |Total Regular Costs: 5.414] 72,81 6.665| 74, BI71 04,68 8.754| a1,6
41
42 | Profits before interest 2.023| 27,22 2.249] 25,m 1.492] 15,00 1.717] 15,41
43 |17 Interest paid 1.683] 22.21 1.582] 17,7 239 2. 908] a.m
44 <.
45 |Taxes: :
46 |18 Income Taxes 282] 3.4 2971 3, 380} 3.6t 437] 4z
47 119 Indirect Taxes 33| o,as =371 —o.1a -40| -0, 42 -4 o, an
48
49 | Profiis/{Losses) 84f 1.1% 4071 4.6 943 a.m: 415 01
50
51 | Total Cost+Profits 7.436{ 100,01 8.914/ 100,01 9.662 100,00 10.471] 100,04 :
52
53 The National Power Company is included
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Appendix A

A copy of the letter mailed to the electricity utilities in Iceland:

Hagfradistofnun Héskdla fslands
Institute of Economic Studies
Odda/Sturlugtn  Tel: 694554 og 694531
101 Reykjavik Fax: 26806

Reykjavik, 11, February, 1992

Dear Mr. Adalsteinn Gudjohnsen, Director

At the Institute of Economic Studies at the University of Iceland we are building an |
input-output model of the Icelandic energy sector. To be able to produce meaningful
results with the model we would like to collect certain financial information from the
electricity utilities in Iceland. With this letter we are asking for help from your company to
find these figures in the financial records of your company. Furthermore we ask for
permission to use this imformation publicly as an industry total so that figures from each
company are not disclosed. The Association of Icelandic Electricity Utilities could act as a

mediator in this matter. .

The data we ask for is all expenses divided by origin of industry and a division of
all income by the trade or industry of the paying customer. Enclosed is a list of the trade
sectors into which we divide the whole economy.

The model is built around an input-output table where the input or resources of all
the companies combined, for one year, is listed in value-terms and divided by trade of
origin. The output or sales of same period is defined in the same manner and listed as
well. The only way to build up such a table for an industry in Iceland is with information

e ® A A Tan e kmtirntae THvaluad  Tha x i i
provided by the companies involved. The model could be used for input-output analysis

of most industries, and the experience gained in producing the I-O table for the energy
industry is valuable for future development in this field. The results from the model could
show the product value of of the power industry in Iceland. It may also be used to forecast
future development in demand for inputs and outputs. And it might be used when similar
models are made for other industries.

In the hope of a positive response

Gudmundur Magnisson Asgeir Valdimarsson
Professor Economist



The form used in the inquiry:
Information from financial accounts for the year of 1988
Division of Income:

Millions of krénur
Electricity Sales to:

1. Agriculture  .....cccccvrnivininnneninnennnes :
2. SREPPINE -erereerreermemesseesesssssssssssessesneeseees
3. Fish processing plants  .....ccccvvvines
4. Manufacturing industry .....ceeeeeinns |
5. COMMEICE wvrerececceisseerrmssessasrennsnsns :
6. Building industry  .ceveveeieeene

7. Transport  .e.coeeeevecnicccnicnsnennsirnerssneasesens

8. SErVICES  cvreeecreiscescree s

9. Electric COmMPAanies .....cco.ccmceeneisiersans

10.  District heating companies ..........ce.eee

11.  Public SECIOT .ireeeerccssntnenenvan

12, Banks e

Division of Expenses or Input bought from:

1. Agriculture  ..ccvoeeeii et
2. Shipping  .eeerrrciercnrcsnnensinesesesenas
3. Fish processing plants  ..ocicreereneee.
4. Manufacturing industry ...oeeeeeeeneeen
5. COMMEITE coieeerrcnvresvsssessnsrnemsssossasaensnns
6. Building industry  .ceceeriiiinininenenne
7. Transport ceecccceecnnnmemercrncmscncmrernessienes
8. SBIVICES i
9. Electric companies .......ccecenimnseersinens
10. District Heating Companies .........c.e..




11. Public SECLOT erieiereeerrveeremeeressesasnnnnss
12. Banks oo crerererensertvrennrensassanes

Other Expenses:

13. Salary (Br08S)  cevvvcrresrmrenimsresinsressnneaeenas
14. Depreciation  ....ccececviiniinnisnnnsssneessunes
15. Profits = coreeccccrrccst e
16. TaXES  .cicveirnvvcsnrnrcinnaesaiesrnsasrrenssees
17. Value-added tax ......ccocevvmnivrirrinnnnne
18. INSUMANCE  cieieicccircrnenmenremsisstienisssannnnas

19.  Import duties  .eerrveececnrerinnnnreenen.




