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I INTRODUCTION 

The price of capital services that has become common in the relevant litera­
ture by the name of user cost of capital, has been employed as an argument in a 
wide variety of subjects in empirical economics, such as production functions, 
investment functions, profit functions, price equations etc. 

However, due to difficulties regarding the precise measurement of user cost 
and mainly due to data unavailability many authors facing the estimation of a 
function containing such a variable have resulted to the use of proxies of du­
bious validity. As a result the empirical estimates of the parameters of such fun­
ctions have to be treated with caution. 

The paper provides an approach to the measurement of user cost of capi­
tal for each two digit Standard Industrial Classification sector of the Greek Indu­
stry (SIC 20-39) for the period 1958- 1977, using yearly data that correspond 
directly with the main bulk of information for large scale manufacturing as this 
is provided by the Annual Industrial Serveys (AIS) of the National Statistical Ser­
vice of Greece. Calculations of user cost of capital for two digit industrial sectors 
for the Greek Industry have previously been published by Manassakis [34] [35]. 
The difference between Manassakis' [34] estimation of user cost and the estima­
tion presented here is on the coverage of the basis sample used. Manassakis 
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uses a sample of 297 companies for which a detailed set of information is col­
lected by the Bank of Greece whereas in this study data refer to the large scale 
manufacturing industry (i.e. all firms employing 10 persons or "more). Although 
the Bank of Greece sample can be seen to represent adequately the population 
regarding the whole manufacturing sector, the same does not hold true for the 
individual two digit SIC sectros1. Furthermore in this study the estimation for 
user cost extends from 1958 to 1977 i.e. it covers the whole period for which 
there are available sectoral data, and is completely compatible with he set of 
information given in the AIS [41]. In this respect the methodology of the paper 
in estimating the various elements entering the user cost formula may be seen 
as a useful reference for the empirical researcher in the Greek Industry. 

Section 2 describes a neoclassical model for the derivation of user cost and 
an extension of the model to incorporate the effects of tax and other allowances 
granted to Greek industrial firms. Section 3 is concerned with the analytic deri­
vation of each variable that enters the user cost formula discussing the various 
assumptions used throughout. Finally in section 4 the data for the user cost 
for each sector are presented. 

II. THE MONDEL  

The neoclassical theory of investment behaviour is to a large extent due to 
the work of P.W. Jorgenson. Ever since his seminal article on capital theory 
appeared in 1963. [20], there was a series of papers by him and his associates 
all purporting to explain various aspects of capital theory and investment be­
haviour. In what follows we will present such a model based on neoclassical 
assumptions that follows closely Jorgenson's work2 [15] [21] [22] [23] [24] [25] 
[26]. Furthermore a tax equation (see below) will be extended to incorporate 
the effects of capital and other allowances granted to Greek industries in a man­
ner similar to Manassakis [34]. 

- -

1. The reason that Manassakis regards his sample as representative with regard to the two 
digit sectors is that he considers as sectoral population the number of companies for which 
ICAP [17] provides information. However, while ICAP examines all companies with the legal 
form of société anonyme and limited liability in this section the population is taken to be the 
number of companies as given in the AIS, which is significantly larger than that of ICAP since 
it includes personal companies as well. 

2. For a critical evaluation for Jorgenson's work as well as other matters concerning the 
investment decision of the firm see (43), particularly chapters 7 - 12. 



The standard neoclassical formulation of the theory of investment beha­

viour requires that the demand for capital services (and the demand for other 

inputs of the firm) is determined in a way that maximizes the net worth of the 

enterprise. It is assumed (1) that the levels of output and of each variable input 

as well as of capital services are constrained by a production function and (2) 

that the rate of change of capital stock is equal to investment less replacement. 

Replacement is also assumed to be proportional to capital stock. Maximization 

of net worth implies that a detailed representation of the tax structure facing 

the company is needed, where all the various charges such as depreciation, cost 

of capital etc. are included. 

Let the difference between revenue and outlay on both the current and ca­

pital account in period t and sector i be Zit .Then 

. 

(1) Z i t = P i t · X i t - S i t L i t

- q i tI i t 

where P i t , S i t, qit the prices of output, variable input and investment in ca­

pital stock, respectively 

and X i t, L i t, Iit the quantities of output, variable input and investment in 

capital stock 

The representation of tax structure in the neoclassical context should take 

into account the fact that investors will invest up to the point where the present 

value of the expected income steam equals cost. That is in absence of tax, invest' 

ment will carry to the point where gross rate of return equals the cost of borro-

wing and the stream of depreciation needed to recover capital. The introduction 

of tax the one hand reduces the expected rate of return but on the other hand the 

various the tax allowances such as accelerated depreciation, investment allowances, 

interest rate subsidies etc. reduce the cost. [5] [38]. 

Let uit be the rate of taxation on net income. Also let vit, W i t represent the 

proportions of depreciation and cost of capital that may be charged against 

revenue less outlay on the current account in measuring income for tax pur­

poses. If by δit we represent the rate of depreciation, by rit the cost of capital 

and by K i t the stock of capital, then the amount of direct tax payable by the firm 

is given by 
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(2) T i t = u i t [P i tX i t - S i tL i t - q i t (v i t δ i t +w i t r i t ) K i t] 

Net worth, V, is defined as the integral of discounted revenue less discounted 

direct taxes, where r is the rate of discount 

(3) 

Net worth is maximized subject to the two constraints discussed before. The 

first is the production function 

(4) F (X i t', Lit', K i t) = 0 
• 

where it should be noted that capital services and not capital stock are an input 

to the productive process [25]. The second is the assumption about replacement 

investment 

(5) K l t = I i t - δ i t K i t 

i.e, the rate of change of capital stock is equal to investment less replacement, 

the latter being proportional to capital stock. 

Maximization of net worth (3) subject to constraints (4) and (5) requires 

the formulation of the usual Langranzian expression 

(6) 

The first order conditions for the maximization of (6) 
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are 

(7.1) 

7.2) 

(7.3) 

(7.4) 

(7.5) 

The marginal productivity condition for capital may be written as ; 

(8) 

Combining (7.1) with (8) we can obtain the marginal productivity condition 
for capital services 

(9 
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from which the user cost of capital may be defined as 

The user cost of capital may be interpreted as the shadow price for capital 

services stemming from the fact that the firms owns capital stock from which they 

derive services. It was mentioned in the beginning that the formulation of the tax 

equation (2) should be adapted to represent adequately the various tax allowan­

ces that are available to Greek manufacturing firms. In this respect and follo­

wing [34] let λit = the percentage of capital stock that may be charged against 

revenue less outlay on current account to cover the value of investment, future 

losses etc. There is a number of legal decrees passed on throughout the period 

under study from which it is possible to obtain quantifiable information about lit. 

The total amount of tax deductible from revenue less outlay on the current ac­

count is λ i t q i t K i t 

pit = the percentage of investment cost that is granted in the form of tax and 

duties exemptions since most of capital investment in machinery is imported. In 

this respect the total amount deductible is equal to ρ i t q i t I i t 

With these two modifications tax equation (2) may be written as 

(2') Tit = uit [ Ip i t Xit - Sit L i t-q i t (v i t δit + Wit r i t + λit) K i t -p i t qit Iit ] 

Note that the term ρ i t q i t I i t is deducted from the revenue less outlay account 

irrespective of the amount of profits that are subject to tax, since the allowance 

of taxes and duties is applied the investment item enters the productive process. 

With the modification of (2)' equation (10)' becomes 
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Equation (10)' provides the basic reference equation for the discussion that 
follows in section 3. As it was mentioned in the beginning the scope of this paper 
is not the discussion of the concept of the user cost of capital but merely to ex­
plain how the various elements can be approximated for the Greek industry. A 
discussion of the concept of user cost can be found in [31] [33] [47]. 

III. CALCULATION OF USER-COST 

This section describes in detail the derivation of the variables that enter 
the user cost of capital formula. Most of the variables are in some way or another 
related (or being functions of) to the net profits per year and sector i. However 
data for net profits do not exist for the Greek industry and should be estimated. 
Furthermore, the calculation for example of variables like δit and vit is based 
on the assumption that data for capital stock are readily available. However, 
this is not the case. It is necessary therefore, before proceeding to the estimation 
of the elements of the user cost formula to discuss how data for capital stock 
and net profits can be approximated. 

Calculation of capital stock 

In order to calculate capital stock for each two digit SIC sector of the Greek 
industry we need to have information on the following : (a) Gross investment 
per year (b) an assumption about the (useful) life of depreciable assets (deprecia­
tion rate) and (c) an evaluation of the existing capital stock at the beginning of 
the period. 

(a) G r o s s i n v e s t m e n t p e r y e a r . Annual industrial surveys pro­
vide data on gross investment per year classified according to whether the item 
is bought new or used and according to the nature of the investment item. There 
are six categories of investment items : (1) Machinery and mechanical equipment, 
(2) Buildings, (3) Transport means, (4) Furniture and fixtures, (5) Lots and sites, 
(6) Other fixed items. For each of the above six categories we have data on new 
items, used items and sales and destructions. Although it is not permissible to 
use aggregates of heterogeneous categories of capital, for practical purposes 
it is useful to condense the above six categories of capital into two as follows : (A) 
Machinery = (l)+(3) and (B) Buildings = (2)+(4)+(5)+(6), and of course for 
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each of the above two categories we add items bought (new and used) and deduce 
sales and destructions. It is possible therefore to obtain data on gross investment 
per year and sector on machinery and buildings 3. 

(b) D e p r e c i a t i o n r a t e . The investment plans of firms are inextri-
bably bound up with decisions concerning whether or not to continue operating 
the oldest machinery and equipment. The need for replacement représentes a 
reduction of the capacity in capital stockin the current period to produce a flow 
of capital services in the following period. The assumption is that replamcement 
investment generated by previous acquisition of capital goods is distributed over 
time. A particular form of this relationship is based on the geometric distribu­
tion of replacement over time. This leads to the hypothesis that replacement 
investment is proportional to capital stock. Formally 

(11) IRit = δiK l t 

where I R = replacement investment 

δit = depreciation rate = 1/λ 

where λ = useful lifetime of depreciable assets 

Furthermore capital stock is generated as follows : 

(12) K i t - K i t - 1 - I R i t - 1 + G I N V i t 

where Kit = capital stock 

GIN Vit = gross investment 

Combining (11) and (12) we have 

(13) K l t = G l N V i t + (1-δ)K i t-1 

3. Note that there was no AIS during 1962 and consequently data on investment were inter­
polated. For the years 1958- 1961 there was no complete correspondence between the sectors 
as presented for 1963 onwards. The data for each sector of the years 1958- 1961 had to be esti­
mated. 
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which generates capital stock from data on gross investment and an assumption 

about depreciation rate, δ. Since informa - about δ is not available for Greek 

industrial sectors, we followed A. Kintis [27] pp. 94 - 95 in assuming δ = 0.02 for 

buildings implying average useful lifetime of 50 years and δ = 0.05 for machinery 

implying average useful lifetime of 20 years. The same depreciation rate for machi­

nery is applied to all sectors despite Krengel and Mertens's comment to the con­

trary ( [29] pp. 33 - 34). With these assumptions about δ, total capital stock for 

each year and sector can be generated as follows : 

(13.1) Κit

B = G I N V B + ( 0 . 9 8 ) K I

B -1 

(13.2) KMit = GINVM + (0.95) Κ Μ

-1 
it it 

(13.3) B+M = K B i t + K M i t 

i t 

M 

where Κ. , KBit are capital stock in buildings and machinery respectively. 

(c) C a p i t a l s t o c k i n t h e b e g i n n i n g o f t h e p e r i o d . 

Equations (13) are operational provided that we have an estimation for capital 

stock in the beginning of the period (1958). This is provided by A. Kintis [27] 

pp. 170- 171. Note that Kintis's data for sectors 27 and 28, 30 and 39, 31 and 32 

are aggregated. We assumed that for each of two parts of aggregate data the 

share of capital stock is equal to the share of investment between each pair at 

period 1958. 

(d) « A c c o u n t i n g » d e p r e c i a t i o n . The depreciation rate that cor­

respondes to the economic ( = useful) life of capital was assumed to 0.02 for buil­

dings and 0.05 for machinery. In practice the State allows higher depreciation 

rates in the companies in order to stimulate investment through increased pro­

fits. These rates differ among companies according to various criteria, such as 

the kind of depreciable asset, the legal form of the company, the location of the 

company, according to whether the machinery in Greek or foreignly bought 

etc. Furthermore various legal decrees passed during the period under exami­

nation continuously alter these depreciation rates in the light of industrial deve­

lopment policies considered by each government. Such a perplexity of deprecia-
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tion rates granted to business during the period 1958-1977 made it extremely 
difficult to assess the true accounting depreciation rates without resorting to the 
use of data drawn from the balance sheets reported by companies with the lee 
gal form of limited liability and société anonyme. Such an information is unavai­
lable from AIS. The annual editions of the Confederation of Greek Industries 
(CGI) [8] however, provide such information since they are based on data taken 
from balance sheets. In particular we have data on Gross Capital Stock in buil­
dings and machinery from which we are able to calculate gross investment, since. 

-' 

(14) GINVCG1= gross K.CGI - gross KCGI 

if it i t - i 

Moreover, CGI also provides data on net capital stock for buildings and 
machinery from which we can calculate the accounting depreciation rate using 
equation (13) for buildings and machinery respectively 

• 

(13.4) 

(13.5) 

We are thus able to calculate replacement investment for buildings and machi­
nery both in what we termed «economic» depreciation rate which can be seen as 
the actual rate of decay and in what we termed «accounting» depreciation rate 
which is the rate actually permitted to be charged by the State. 
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Calculation of net profits 

It is common practice in the literature to consider as profits the difference 
between value added and labour cost. However this can not be considered as net 
profits since the difference between value added and labour cost contains elements 
deductible from the current account in the sense that they represent true cost 
charges4. The methodology for the calculation of items deductible from value 
added and consequently the calculation of net profits before tax is presented 
below. Information is basically taken from AIS ; whenever this is not the case 
the sources are stated specifically. 

Consider the following relationship 

(15) G V A i t G P V i t - M B l t 

where G V A i t gross value added 

GPVit = gross production value 

MBit = materials bill, containing the value of consumed 
raw and auxiliary materials, several consumable 
materials, spare parts, packing materials, fuel, elec­
tric energy and payment for contract work 

subscripts = refers to each two - digit sector 20 - 39, pl plus 
total large scale manufacturing, ie i = 1 . . . . 21 

subscript =1958-1977, t= 1. . .20 

It is clear from equation (15) that G V A i t c a n n o t be considered (after the 
deduction of labour cost) as capital remuneration, given that it still includes depre­
ciation and all those expenditures which do not appear in the form of materials 
such as services rendered from other sectors of the economy. Following AIS, 
1970 and 28, we note 

4. Whenever net profits are examined in the Greek industry the sample hat is used is 
taken from CGI annual publications [8]. See for example [19]. 
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« . . . the «value added» is a concept much broader than that of remu­
neration of production factors». The value added in the tables is «gross 
inventory value added» which is obtained after the deduction of ma­
terials consumption from gross production value. The value added 
therefore includes the following elements : (a) receipts of employed 
(b) employers contribution to IKA and other insurance agencies (c) 
remuneration for personal services of proprietors provided that they 
are not considered as employees (d) depreciation of all kinds (e) insu­
rance premium (f) State taxes except turnover tax and stamp tax (g) 
interests, commission of banks etc. (h) Advertising (i) other general 
expenditures for services rendered such as legal advice, agent's com­
mission, storage, transport, payments to experts, postage telecommu­
nications and(j) profit or loss» 

By distinguishing between economic and accounting depreciation (see be­
fore) we can have the following identities for «economic» and «accounting» pro­
fits 

(16) PROF(A) i t= G V A i t - L B i t - ( 0 . 1 7 5 + L B i t ) EMREM i t - DEP(EC)it~ INS i t 

-INTit-ADVn-RENTit-(LAWit+AGENT i t+ TRANS i t + 

PTTit) 

(17) PROF(B)lt = G V A i t LBit-(0.175+LBit) - PEP. (AC) i t-INS i t-lNTi t- ADVit 

- R E N T i t - (LAWitAGENTit+TRANSit+PTTit) 

Each of the above items can be approximated as follows : 

GVAit = data drawn from AIS 

LBit = receipts of employed, salaries and wages, data drawn from AIS 

(0.175*LBn) = employers contributions. Data on labour bill, which include em­
ployees contributions, do not include employers contributions to social insurance 
agencies. Social insurance legislation does not apply a unified premium but on 
the contrary the contributions vary according to the risk of the job to the lo­
cation of the firm and to the type of insurance provided (see [13] p. 80). The 
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premium was assumed to be the same across sectors due to lack of more precise 
information at a rate of 17.5 %5. 

EMREMit = employer's remuneration. It refers to non - paid family members 
provided that they work at least 3 hours per day and to employers provided that 
they are not considered as employees. The latter is the case in most of the per­
sonal companies having the legal form of joint stock or partnership. (AIS) pro­
vide data on the number of employers and non-paid family members. It was assu­
med that the average salary is what it would have been paind if they were consi­
dered as employees. Average salary is the ratio of salary bill by the number of 
salaried earners as this is provided by the AIS. 

DEP(EC)it = economic depreciation, see before 

DEP(AC)it= accounting depreciation, see before 
-

INSit = AIS as a note do not provide information on insurance expenditure. No­
netheless AIS 1970 (p. 106-107) provide data on insurance premium from a sam­
ple of 2170 industries. On the assumption that information provided by the sample 
holds true for the population at the same year we are able to calculate insurance 
expenditure for each sector during 1970. Furthermore insurance expenditure is 
assumed to be proportional to sales. Since no other information exists, but the 
1970 sample, we applied the ratio of insurance expenditure to sales for 1970 for 
the whole period, 1958- 1977. Insurance was therefore calculated as 

• 

INSil970 
(18) INS i t= * GVPit 

GVPil970 

INTit = Interest bill plus bank's commission. Data for financial expenditure are 
not provided by the AIS. Instead information from the annual publications of 
the confederations of Greek industries [8] was used. Data on financial expendi­
ture as well as borrowed funds are provided by CGI for a sample comprising of 
the total of companies that have the legal form of limited liability or société ano­
nyme, for each year of the period 1958- 1977. We were thus able to calculate the 
cost of borrowing by dividing data on financial expenditure by borrowed funds. 

5. Note that A. Kintis [27] calculates employers contribution at 17 %, p. 88. 
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On the assumption that the cost of borrowing funds for the CGI sample is the 
same for the AIS we only had to calculate the borrowed funds for the AIS sample. 
Since this information is not provided we proceeded as follows : CGI provides 
data on fixed capital stock, working capital and borrowed funds. The ratios of 
(a) working capital to fixed capital and (b) borrowed capital to total capital (fixed 
and working capital) from the CGI sample were applied to fixed capital from AIS 
in order to estimate working capital and borrowed capital for AIS firms on the 
assumption tha the two ratios are the same for both CGI and AIS samples. Multi­
plying the cost of borrowing by the borrowed funds for we are able to calculate 
the financial expenditure that corresponds to the AIS firms. 

Formally 

where 

WVit = working capital 

BFit = borrowed funds 

FE i t= financial expenditure 

and as before wherever there is no superscript, reference is made to the AIS sam­
ple. 
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ADV i t= advertising expenditure. Data on advertising are provided only in two 
AIS samples, 1963, 1970. We are able to calculate the amount of advertising ex­
penditure per firm in the two samples and by multiplying that with the number 
of firms from AIS for 1963 and 1970 we can obtain the amount of advertising 
expenditure for the two years. 

Since advertising is a function of sales we can calculate the ratio of advertising 
to sales by dividing the amount of advertising expenditure in the two sample years 
to GPVit to those years. The 1963 ratio was used to generate advertising expen 
diture for the years 1958-1963 and the 1970 ratio for the years 1970-1977. For 
the years 1963 - 1970 we interpolated between 1963 and 1970 ratios. Formally 

where 

NOFit is the number of firms (AIS) 

and superscript «s» denotes that the data were obtained from the samples descri­
bed before. 

RENT i t= AIS do not provide information on rent expenditure except for the 
1970 sample. We can calculate the rent expenditure per firm in the 



sample. On the assumption that rents followed the consumer price index 
during the period under examination we calculated rent expenditure as 

• • 

where Pct = consumer price index (See Monthly Statistical Bulletin, various is­
sues [42]). 

LAW i t = expenditure on lawyer's offices, accounting offices, organization 
offices, tax control offices, etc. 

AGENTit = agents and brokers commission, research expenditure and patents 

TRANS i t = transportation expenditure 

PTT i t = post telephone, telegraph and subscriptions expenditure 

The procedure for calculating the above items is the same as that followed 
for RENT i t and ADVit. Formally we have 

-

and similarly for 1970 
. . . . . 
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Having calculated the elements on the right hand side on equations (16) and 
(17) it is possible to obtain data on net profits. 

• 

• • . 

Calculation of tax rate uit 

The tax rate that is applied on the profits of companies in the Greek indu­
stry is not unique. The reason is that there are different tax rates depending on 
the legal form of the company and other parameters. A company may have the 
form of a partnership joint stock, limited liability or société anonyme. The first 
three forms of companies are not taxed as legal entities, but the profits reported 
are taxed on the names of the shareholders of those companies with a tax rate 
that depends on the amount of income that the shareholders declare generated 
from their company and other sources as well (personal income tax). The rate tax 
applied on société anonymes is different depending on whether the profits are 
retained or are paid in dividends. Retained earnings are taxed as income of the 
société anonyme whereas dividends are taxed as personal income of the sha­
reholders according to legislative decrees 3323/1955 and 3843/1958. The latter 
is further differentiated depending on whether the shares are issued to the be­
arer or not. 

The tax rates on (retained) earnings of the société anonyme are differentiated 
depending on whether the company draws capital from the public through the 
Athens Stock Exchange or not and on whether the société anonyme is Greek owned, 
foreignly owned or has the legal form of a cooperative. The latter distinction 
does not exactly apply to the tax rate but to the different allowances that are gran­
ted to Greek companies vis a vis foreign ones. For example for Stock Exchange 
companies the tax rate on retained profits is 35 % while for those not in the 
Stock Exchange for Stock Exchange companies are taxed with 43 % whereas sha-
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res that are not issued to the bearer are taxed with 38 %. The corresponding 
figures for the non-Stock Exchange société anonymes are 43% and 47% [18]. 

It is clear therefore that a unique tax rate can not be applied as far as equa­
tion (10') is concerned. The only way out is to use the effective tax rate. This is 
constructed as follows : We have two groups of companies : société anonymes 
(S.A) and personal companies such as partnerships, joint - stocks and limited 
liability companies (P.C.) First we calculate the share of profits that correspond 
to (S.A) and the share of profits that correspond to P.C. companies per year and 
sector. Since the profits of S.A. are taxed differently depending on whether pro­
fits are retained or distributed whatwe are interested in is only the retained portion 
of profits of (S.A.) since the distributed part is taxed as personal income of the 
shareholders. The following identity is useful. 

(29) PROF(B)it = PROF(PC)it+PROF (RT.S.A.)it +PROF (Dis. S.A.)it 

where 
• 

PROF(B)n : «accounting» profits, see before 

PROF(PC)it : profits of personal companies 

PROF (RT.S.A.)it : retained profits of S.A. companies 

PROF (DIS. S.A.)lt : distributed profits of S.A. companies 

Annual publications by the National Statistical Service of the bulletin <-S t a-
t i s t i c s o f d e c l a r e d i n c o m e a n d t a x a t i o n o f l e g a l e n t i ­
t i e s » (40) are useful on that. Information is provided through the table «legal 
entities reporting net profit or loss by kind of legal form by sector of industrial 
activity» which contains information on the following items : (a) net income based 
on balance sheets ; it is the income reported on balance sheets through the usual 
accounting procedures, (b) Net income reported after tax reformulation6. This 
is different from the previous items since it is common practice in some compa­
nies to deduce items from the profit accoutnt of their balance sheets that are not 
always what the law allows them to deduce (c) taxable (retained) income (d) tax 
due, (e) non-taxable (retained) income and (f) loss. A second table in the same 

6. For a precise definition of total net income based on balance sheets and total net income 
after tax reformulation see [40] pp. 7 and 8. 
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bulletin provides information on the following : (a) Untaxed income according 
to various legal decrees such as l.d. 4002/59, law 147/67, l.d. 1313/72 and l.d. 331/ 
74 (b) Distributed income and (c) retained income. Retained income of société 
anonymes can then be defined in the terminology of the « s t a t i s t i c s of de ­
c l a r e d i n c o m e a n d t a x a t i o n o f l e g a l e n t i t i e s » bulletin a s 

(30) (Retained Income S.A.)it = (Net income reported after tax reformulation)it6. 

+(Non taxable retained income) 

- (Loss)it-

- (Distributed income)it 

Thus far the shares of two different (in the taxable sense) categories of pro­
fits ; retained profits of (S.A.) and profits of personal companies (P.C). To arrive 
at a figure for un used in equation (10') we have to estimate the tax rates of the 
two categories of profits just mentioned. 

(1) Tax rate of retained S. A. profits (uAit) 

The first table o f the « S t a t i s t i c s o f d e c l a r e d i n c o m e a n d t a ­
x a t i o n of l e g a l e n t i t i e s » bulletin provides data on tax due. Tax rate 
UAit is obtained by dividing data on taxes by the retained income of S.A. compa-

(2) Tax rate of distriduted S. A. profits and personal companies (uBit) 

The National Statistical Service publishes annually « T h e P u b l i c F i n a n ­
ce S t a t i s t i c s » where there is information on income taxation [39]. Tax au­
thorities distinguish family income into six categories one of which refers to mer­
chants and industrialists. We have data on family income reported, exeptions 
and deductions, taxable income and total tax. The tax rate u B i t s the ratio of 
total tax over family income for the category «merchants and industrialists». Since 
there is no detailed information the personal tax rate applies uniformly to all sec­
tors i (uBt). 

Tax rate u i t can now be defined as a weighted average of u A i t a n d UBt where 
the weights have been explained before. 
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Calculation of δit (economic depreciation) 

δ i t i s the actual depreciation rate that represents the wear and tear of the ca­
pital stock. The various assumptions about δ i t were explained before. Since we 
have types of investment assets δit is calculated as the weighted average of the 
depreciation rate for buildings, δ i t B n d the depreciation rate for machinery 
δitM, where the weights are the proportion of capital stock in buildings (ΚITB)  
to total capital stock, and the proportion of capital stock in machinery to total 
capital stock. 

Formally, 

Calculation of vit 

V i t i s the proportion of depreciation that is charged against revenue less out­
lay on current account for tax purposes. As it was mentioned before one of the 
incentive schemes used by the State to générale investment is the depreciation 
rate that firms are allowed to charge against their profits. A number of legal 
decrees have enacted increased depreciation rates throughout the period under 
study aiming to stimulate investment growth based on various criteria such as 
the geographic location of the company, the technology of the investment asset, 
the amount of annual investment that the firm would undertake, the destination 
of the products (exported or to home markets), the branch of manufacture 7 etc. 
since vit is the proportion of depreciation rate that is deduced from profits for 
fax purposes it can be defined as the ratio of «accounting» to «economic» repla­
cement. Economic and accounting depreciation have been defined previously. 
Vit is therefore defined as 

, 
7. See also [49]. 
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Calculation of investment implicit deflator qit 

There are two types of investment assets ; buildings and machinery. The 

implicit deflator for total investment is the weighted sum of price for investment 

in buildings and price for investment in machinery. The weights are the proportion 

in gross investment in buildings to total gross investment and the proportion 

of gross investment in machinery to total gross investment, all expressed in con-

otant 1970 prices. 

The price of investment in buildings was approximated as follows : National in 

current and constant 1970 prices for the following categories : Dweillings, Other 

Building s, Other Construction and Works, transport equipment and other equip­

ment8. ΡΤ1>ΤΛΓ was calculated as the ratio of the sum of «other buildings» and 
INV l t  

«other construction and works» in current and constant 1970 prices. Due to lack 

of more detailed information it was further assumed that this price is the same for 

all industrial sectors i. 

M 

The same is not true for investment in machinery Ρ where for example 

the typical investment unit in textiles is not the same as that for chemical industries. 

Prices for machinery that correspond to the two digit industrial sectors were pro" 

M 

videdby the Center of Planning and Economic Research. For estimation of Ρ 
I N V t i 

for total large scale manufacturing industry we used information from T. Scountzos 

[48].Since P M

I N V i t s the only variable so fat that can not be generated from pu-
1 W v i t 

Wished sources the data are given in table 1. q i t c a n then be estimated as 

-

8. See National Accounts of Greece 1958-1975, pp. 122-125 and 152-155 [36] and Pro­
visional National Accounts pp. 68 and 79 [37]. 
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Calculation of cost of capital rit 

There is no consensus in the literature as to the way that this variable should 
be defined. The reason is that the structure of financing of industry is different 
among countries and consequently the variables that constitute r i t c a n not be 
unique. The peculiarities of the Greek financial system with special emphasis 
to capital financing in the industry have been discussed by many authors notably 
Galanis [12], Psilos [46], Ellis [10], Lolos [32], Andreadis [1] and recently Haris-
sopoulos [16], Halikias [14] and Tsoris [49]. 

In principle industrial investment in Greece may be considered to have the 
following sources of finance : 

• 

(A) E x t e r n a l s o u r c e s : Borrowing from banks or non - banking 
institutions which can be short-term or long- term financing. Shor t - te rm bor­
rowing (Al) is used to finance working capital, inventories and credit advances 
to traded It is not uncommon however for Greek manufacturing enterprises 
resort to short-term borrowing to finance the acquisition of fixed assets10. iLong--
term borrowing (A2) is used in principle to finance investment in fixed assets 
(buildings and machinery). Yet again it is rather common practice, particularly 
for large industrial companies to use long- te rm borrowing to finance their wor­
king capital11. Evidence of the fact that long- r te rm bank funds are invested 
not in fixed assets but in inventories and accounts receivable is also provided by 
Bitros (4). 

9. See [45], pp. 203-212 
10. See [11] [14]. 
11. See [28] [50] 
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(Β) Ι η t e r n a 1 s o u r c e s . Internal sources of finance are considered 

to be retained earnings and depreciation allowances, since borrowing from the 

public through the Stock Exchange is practically unavailable. The ratio of own 

funds to borrowing was and is very low for the Greek manufacturing as a whole '· 

in some sectors in particular where concentration by large companies is high such 

as 22 (tobacco industries), 23 (textiles) 27 (paper and pulp) and others, the ra­

tios of own to borrowed capital are extremely low. This is believed by many authors1 2, 

to be probably the most serious impediment to industrial growth in Greece parti­

cularly when one considers the fact that industrialization process in other coun­

tries was based for the most part on internal sources of funds, especially on the 

accumulation of retained profits 13. 

In the light of the above, the definition of r i t has to be conducted in a way 

that incorporates all the sources of investment financing practically used by Greek 

industrial firms. r i t i s therefore defined as a weighted average of the short-term 

interest rate, the long-term interest rate and the rate of return on (own) capi­

tal, where as weights we used the share of shor t- term borrowing, long-term bor" 

rowing and own capital to the sum of total horrowing plus own capital for each 

sector i and year t. 

Formally 

where 

rxit = short - term interest rate 

r2it = long - term interest rate 

r3it = rate of return on (own) capital 

SBit = short-term borrowing 

LBit = long - term borrowing 

O F i t = own funds 

12. See [14] [28] 
13. See [30] 
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OFit 

Data on borrowed funds ( B F i t ) t h a t correspond to the AIS sample 
were estimated previously as well as data on working capital (WK i t) Since total 
capital (TC i t)is the sum of working capital and fixed capital stock we can appro­
ximate own capital OFi ta s 

(36) OFit = T C i t - BF i t = WKn+Kit-BFit · 

SBit, LBit 

Data on borrowed funds are distributed between short-term'(SBit) and 
long-term (LBit) according to the information provided by the Bank of 
Greece, monthly bulletin [2] on the « b r e a k d o w n of c r e d i t to i n d u ­
s t r y by s e c t o r s » by using outstanding balances at the end of the period. 
Since the Bank of Greece sample of industries is larger than that of AIS, the usual 
working assumption is made that the proportion of short and long- te rm bor­
rowing that exists in total industry per sector and year is the same to that of lar­
ge scale industry respectively. There is a possibility however that the shares thus 
generated are biased upwards with regard to shor t - te rm borrowing and down­
wards with regard to long - term borrowing, since in effect there is no long -
term borrowing in small firms (less than 10 persons employed) [44]). 

r1i,t r2it. 

The interest rates on short and long - term borrowing were taken from 
the Bank of Greece monthly bulletin table « i n t e r e s t r a t e s on b a n k 
c r e d i t s » and refer to the maximum of interest rates per period. In addition 
to the interest rates we added a commission of 1 % that is charged for working 
capital (short-term loans) and 0.5% for long- te rm loans. Both interest rates 
varied very slightly throughout the period 1958-1977. Whenever there was a 
change within a year the interest rate was calculated as a weighted sum. 

r a i t . . 

It is defined as the ratio of PROF(A)it to OFit 
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Calculation of wit 

It is thé proportion of the cost of capital that is deduced from profits for tax 
purposes. D.W. Jorgenson and S.A. Stephenson (24) define wit as the ratio of 
net monetary interest to the total cost of capital. Net monetary interest is defi" 
nedas 

Total cost of capital is defined by D.W. Jorgenson and S.A. Stephenson 
24] as the product of the cost of capital (rit), capital slock in constant prices 
and the price of investment goods qit 

Capital stock in constant (1970) prices is given by 

(38) K*it = K*,t<
B> + K*itiM> 

where 
-

It is obvious that to calculate the above formulas we need to have capital 
stock in the beginning of the period 1958, in constant prices. Dur to data una­
vailability for investment prices and capital stock 1958 (see [29] ) we assumed that 
capital stock for 1958 can be deflated by the investment implicit deflator. That is 
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and 

wit can therefore be defined as 

Calculation of p i t . 

pit is the percentage of duties and tax allowances on investment. «Public 
Statistics» [39] provide tables containing data on the value of imports and on 
import duties and other taxes on the various categories of the Greek customs 
tariff book. Out of the categories of commodities the one corresponds to imports 
of capital goods is category 16, «m a c h i n e r y a n d m e h a n i c a l 
a p p l i a n c e s , e l e c t r i c a l e q u i p m e n t , p a r t s t h e r e o f » . Note 
that imports of machinery do not refer to industry alone but to the total of Greek 
Economy. From these tables we can calculate the following : (a) The value of 
imports of category 16 (b). The value of imported machinery that is not subject 
to duties and tax (mostly turnover tax) for various reasons, (c) The percentage 
of duties and taxes that would be charged, if the non taxable amount was being 
taxed. The product of (b) and(c) gives the value of duties and taxes not collected, 
ie. gives the value of duties and tax allowances (DUTt) 

pt can be defined as the ratio of DUTt by GINVM
TOTt 
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Note that there is a serious possibility that the value of pt is overestimated 

since the denominator is not the amount of investment in machinery of the total 

economy as it should in principle be, but the total investment in machinery in 

industry. On the other hand, had we divided DUTt by the total (economy) invest­

ment we would have underestimated pt significantly, since duties allowances usually 

(but not exclusively) refer to industrial investment. Note also that pt is the same 

for all sectors i, since sectoral information does not exist l 4 . 

Calculation of in. estment allowanes λit 

Governments frequently attempt to stimulate aggregate investment with the 

use of various investment schemes in conjunction with the corporate income tax. 

Some of the more common incentives will be discussed below. In that sense λit  

can be seen to denote the proportion of total capital that is deducted from profits 

in order to cover the value of investments, future losses etc. 

During the period under examination various legislative decrees of major 

or minor significance were passed all of which were directed in easing the condi­

tions for industrial development. During the late sixties and early seventies most 

of these laws were concenred primarily with regional industrial policy 1 5 . The most 

important ofthese laws are : 

(1) legislative decree 4002/59 as amended by law 4171/61 further amended 

b y legislative decree 916/71 « o n t a k i n g o f g e n e r a l m e a s u r e s f o r 

t h e a s s i s t a n c e ο f t h e e c o n o m i c d e v e l o p m e n t o f t h e c o u n -

t r y». This law gave the option to Greek industrial, artisan and mining compa­

nies to deduce from taxable profits any amount of investment expenditure during 

each fiscal year up to 90 % at the maximum. 

14. Manassakis's [34] approach in calculating pt is different since he uses different data 
from the « P u b l i c F i n a n c e S t a t i s t i c s » [39] referring to duties and taxes not collected 
for the total of industry. His results for pt are probably overvalued as well, since he accepts duties 
allowances do not exclusively refer to capital investment goods but to raw material inputs as 
well. 

15. For a survey ofthese laws, see G.Cottis [9], pp. 176- 180. 
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(2) law 147/67 on « i n c e n t i v e s o f i n d u s t r i a l d e v e l o p m e n t » 

by which industrial and mining companies are allowed to deduce the whole amount 

of any investment from corporate income tax. Moreover this law established va­

rious other incentive schemes through increased depreciation rates or subsidization 

of interest for long - term bank borrowing. 

(3) legislative decree 1078/71 « o n t a x a t i o n a n d o t h e r m e a s u ­

r e s f o r s t r e n g t h e n i n g r e g i o n a l d e v e l o p m e n t » b y which 

some of the allowances of the previous laws were abolished with regard to industries 

in the Athens and Salonica areas, particularly the articles dealing with incentives 

concerning the generation of own working capital by firms. 

(4) On a similar spirit is the legislative decree 1313/72 «on m e a s u r e s 

s t r e n g t h e n i n g t o u r i s t d e v e l o p m e n t » by which i t was established 

that domestic industrial, artisan, mining, hotel and other tourist companies are 

allowed to deduce from their net profits a percentage ranging from 50% to 100 % 

(depending on the geographic location of the company) of their new investment 

Legislative decrees 1078/71 and 1312/72 were amended by l.d. 1377/March 1973 

which regulates since then the questions of industrial development and its regio­

nal decentralization. 

(5) Finally legislative decree 331/March 1974, introduced a reduction of the 

nterest rate by two units and granted tax-free reserves for investment made 31-

12-75 by 40%. 

In order to calculate λ i t we should estimate the allowances provided by the 

laws explained so far, and then divide the amount of the various allowances by 

he capital stock for each year and sector. That is 

(41) 

Data for allowances are provided analytically for the laws mentioned above 

i n the « S t a t i s t i c s o f d e c l a r e d i n c o m e a n d t a x a t i o n o f 1 e -

κ Β + Μ 

g a l e n t i t i e s » bulletin [40]. it was explained before. 
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IV. USER COST OF CAPITAL : DATA 

Section 3 completed the estimation of all the variables that enter equation 

(10'). The data for each two digit SIC sector are provided in table 2. It should 

be clear that the information in table 2 corresponds strictly to equation (10') 

and the methodology for approximating the variables as discussed in section 3. 

Nonetheless one can arrive at different data for c i tdepending on the assumptions 

used particular with regard to the tax equation. In that sense the approach presen­

ted in this paper provides a very analytic framework from which one can deduce 

the redundant variables according to the particular formulation of the cost of 

capital equation employed. For example one may assume the tax rate variable uit 

to be zero, or to use statutory tax rates instead of effective rates, ingnore the ca­

pital gains (21), as in the model presented here, exclude the shor t- te rm interest 

rate from the cost of capital variable, etc. A similar methodology has been em­

ployed by E.R. Berndt (3) in discussing alternative procedures for measuring the 

price of capital services with reference to U.S. data. 
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