


It is a rather difficult matter to communicate and discuss
all the numberous questions and problems connected to such a
project in an efficient and satisfactory way ower the distance

s . . .
been possible to discuss in details

Oslc-Chicago. It hasl%%%
the results and the interpretation of these, so even if it is
nainly Professor Griliches plans and proposals that are carried
out in this project, those interpretations and conclusions
presented in the present paper are mnine, and I an solely respon-
sible.

The purpose of this paper is firstly to have a "digested"
nresentation of the results obtained so far, tc have a foundation
for discussion during the visit to Oslo of Prefessor Griliches
1322§s°g mﬁga'secondly to orientate pcople interested in investi-
gations like the present one of what we have done, to get com-
ments and possibly proposals for further work with the study.

The project started approxinately one year ago, and since
then five progress reports have been presented., The first and
the last one were typed while the three others were mimeographed.
These three last-mentioned contain the results of some test runs
carried out on a limited number of samples. These results were
the main foundation fcr what we did when planning the set of
conplete runs presented in this paper. These complete runs were
carried out in April and May this year, so the time I have had
to write this paper has been very scarce.

Most of the program-work has been carried out by the System~-
department in the C3S., And I want especially to thank
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during the preliminary runs and their work in connection with

the set of complete runs presented in this paper. We have had
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with this project, and we are especially indebted to nr.

A. Anundsen, and mr. O. Carlson. Finally I want

to thank miss Anne Rollenm who has typed the present paper-and

most of the previous progress reports.
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Section 1

Introduction

The most central purpose of the present study is, in few
words, sinply to analyse factors determining productivity, and
analyse scale - and substitution properties of production in
Norwwegian Manufacturing Industries by means of the CBS' Census
of Manufacturing Establishments 1963, With these few words
roughly all is presented, both possibilities and limitations.
The possibilities lie primarely in the fact that the 63-Census
provides us with relatively detailed informatiens about a vast
nunber of indiviual production units. An analysis related to
the present one with such a conprehensive set of data, has
never been carried out in this country previously and hardly in
any other country either. Concerning the linitations as to the
questions we want to gct answered, it has firstly to be pointed
out that the data availableare rurcly of cross-sectioniyp%econdly
the reliability of our conclusions denends very nuch on the
quality of the data., Thirdly therc may also be limitations in
the analytical methods apnplied, simply because our knowledge
of Norwegian Manufacturing is limited, i.e. with better know-
ledge more apnropriate methods could have been applied. However,
what we have done and what we further are going to do may be the
best way, both in getting more knocwledpe about Norwegian Manu-
facturing, to find out what the data are suited to tell us and
to learn what we cannot expect to get answered. This implies
that we successively can inprove our tools and apply a more
appropriate technique. But this unplies also that we hardly
can use the usual statistical terminology when interpreting
our results, But the "sicnificanse" ©of our parameters (i.e.
the size of the corresponding estimates, and their size con=-
pared with the estimated standarddeviations on these estinates)

will still tell us something about the production structure.



All the way we have applied the simple least square method,
and our estimates are all obtained fron single-equation regres-
sions. More refined methods ought perhaps to be used in some
cases, but the neced of this is also one thing that may show up
in our single-eyuation simple least-square estinates,

This paper is in its general onlays a bit different fron
similiar econometric studies since relatively nuch space is given
to the discussion of informations available and the construction
of regression variables, But before these matters are discussed
the theoretical frame of the study is sketched,

tc have a foundation by
neans of which the variable discussion can be better understood.
In section 3 those informations available to, and applied in,
the present study are presented, and in section 4 the construction
and discussion of regression variables is presented., In the
focllowing section (no. 5) the data and the grouping of the units
into "industries" is presented. And then, when the theoretical
frame, the infornmations available, the data and the regression
variables have been presented, we in section 6 give an outline
of the relations applied in the runs. Section 7 contains dis-
cussion of possible sog}é?:teelsnaglfc] errors 12(?:1rlgssttlglag§s oplnlon the
most inportant onme. But I also comsider it to be the nost
"difficult"., 1In section 8 follows a "digested" presentation of
the results tovether with discussion of these and attempts of
interpretations, The validity of these interpretations depends,
however, very nuch of the validity of the discussion in section
7. 1If that one is doubtfull, ny intcrpretations of the results
are correspondingly little worth.

A list of references is alsc included. These are works
which I personally have benefitted from in my work, and thus do
not nake a complete list of what is worth reading in connection
to the problems discussed in the present study. On the other
hand does the list alsn contain references of nc or little
general interest (e.g. the references to the progress reports of
this study). They are included for completness sake, taking

the main purpose of this paper into consideration.



Section 2

The Theoretical Frame of the Study.

The nost conmon method in analysing such questions that
we are interested in getting answered.. (c.e. productivity, and
substitution and scale properties of production of different
industries) is the nroduction functicn approach. It has many
~weaknesses and much is left in perfectioning it, but in spite

1n general
of this it is obviously the easiest to handle and the one that
can tell us most about these questions.

e have nnt nuch a priori informations that can tell us
which form of the production function that night be the best
approximation to the real production structure i.e. the most
appropriate sepsification of scale and substitution properties.
We have very few investigations of Norwegian Manufacturing that
could tell us anything about this. In addition it is reasonable
to believe that the same nroduction function may not be equally
well suited for all industries.

So we have done what is usual to do in such a situation
in eccnometric research. We have applied the classical type of
production function, namely the Cobb-Douglas-type. In addition
we have also applied the now well-known CES-function (sce list
of references at the end of this paper.) Both types of production
functions have been applied in a number of econometric studies
and both seem to fit the data very well in most cases.,

The prcperties of the first one are in few words firstly
that it has constant degree of returns to scale (constant elas-
ticity of scale). Secondly it has anelasticity of substitution
equal to one for any factor-combination (See e.g. Thonstad £a)

If we have two factors of production, labour and capital
say, it can be written as:

%1,%2

(2.1) VvV = AOL K or



a
vV ., .h,K %2

(2.2) T = ttOL (E)

where V = production, L = labour, K = capital and a; o, and AO

parameters. In (2.2) we have h = u1+a2-1.

The elasticity of scale is then given by:

(2.3) €= aj;+a, = h+l

and the exponent of L in (2.2) is negative, zero or positive for

decreasing, constant or increasing returns to scale respectively,

But the degree of returns to scale is as pointed out constant.

If it does vary in a given sample of production unitsg it is

for example a function of scale, we have, by applying (2.1)

(or (2.2))made an spesification error. In certain cases it is,

however, reasonable to believe that we by applying (2.1) or (2.2)
where 'the elasticity of scale not nec28sary 1is a constant

on a sample of units|obtain a fairly good cstimate of the level

of the elasticity of scale of the sample. This is to some degree

confirmed by Ringstad EZL’{].

In addition to the variabtles specified as "true" production
factors (labour and capital, sometimes also raw materials) there
nay also be a lot of other factors that are inmportant for level
of productivity (measured as % , production per unit labour input).
If we have defined the level of the elasticity of scale as the
sun of the exponents of the "true" production factors (in the
Cobb-Douglas case) we nay consider other factors determining
productivity as neutral i.e. they affect productivity but not
the degree of returns to scale., Or in other words, if we have
m "neutral" factors Z, . . .Zn the "neutral" efficiency for

1

production unit no. i is given by the multiplicative "

constant"
A, = A.(Z,.eaeeZ_.). TIf the production function is log=-linear in
i 17114 ni

all factors, both "true" and "neutral" it can be written as:

8 B
)-=Az1§ A

&), 2
1 1i 21" * *"ni 1 L4

1

v
(2.4) (-I:

The different '"neutral" factors will be specified in a later

section, when t he variableconstruction is discussed It must,



however, be added in this connection that some of the '"neutral"
variables are such as to tell us something about the effect of
the composition of the labour-and capital-input measures we have
applied, i.e. if we have given the components of these two inputs
too high or too low weight in the labour-and capital-input
concepts. The investigation of this is mainly carried out by
applying variables where components of labour and capital a& sget
in relation to total labour and total capital respectively. The
introduction of such ratio-variables implies, however, that the
production function no longer is truely homogeneous in the two
factors, labour and capital i.e. it has no longer a true cons-
tant degree of returns *to scale (constant elasticity of scale).
Consequently, if the components of labour and capital are wrongly
weighted will (2.3) only be an approximation to the true scale
elasticity, even if the Cobb-Douglas production function is a
correct specification of the production structure.

When applying (2.4) with only capital and labour as "true"
production factors, we apply value added on the left side (value
added/labour input)., This implies that raw materials is a fixed
coefficient production factor, i.e. there is no substitution
possibilities between raw materials and any cne of the two other
production factors. This may in most cases sound very reasonable,
We are, however, in general also interested in the results we
get when treating raw materials in the same way as labour and

capital. Consequently we apply the gross-production function

(l-al-al=al) al al
I - 172 "37 Ky 2 M,"3
(2.5) T AlL (L) (L)

where Y 1is gross production and ¥ is input of raw materials, and

where A, may be a function of "neutral" factors of production.

Inlall cases when a Cobb-Douglas production function is
applied it is implicitly on explicitly assumed that the production
units have no kind of economic behaviour. when this assum-
ption is fullfilled are the factors of production truely exogen-
eous and we can apply (2.2), (2.4) and (2.5) without having
simultaneous equations biases in our estimates (or the very

worst - complete loss of identification of the structural



parameters in the production function)., The effects of this

when it i rong ) .
assumpt10n1w1lf e dfscussed in a later section.

The second main property of the Cobb-Douglas production
function is as pointed out above that it has an elasticity
of substitution of one. Quite recently a more general type of
production function (concerning the substitution properties of
production) has been introduced. This is the CES=function
(Constant Elasticity of Substitution). A lot of econometric
studies h&v e been carried out applying this production function,
both as it was first presented by Arrow, Chenery, Minhas and
Solow|l| and in more or less revised fashons. (See list of
selected references at the end of this paper).'

The CES production function can be written as:

U
(2.6) V= y(sLTP4(1-6)K") P
2.7y {=vifThera-od

where ¥, L and K are as previously, value added, labour and
capital, respectively. y is the efficiency parameter, § the dis-
tribution parateter, p the substitution parameter and u the
scale parameter. It is easily confirmed that the elasticity of

substitution is:

Y

(2.8) o

and that the elasticity of scale simply is:

(2.9) € = u

The CES function is as we see substantially more flexible
than the Cobb-Douglas production function concerning the sub-
stitution properties. *hile the Cobb=-Douglas production functicn
presupposes apelasticity of substitution of one regardless how
the data looks, the CES function "leaves to the data" to tell
how the substitution conditions betwecen labour and capital are

in the production process. By some authors it has, however,



conectly been pointed out that we neced very good data to get
reliable estimates on the substitution parameter., This is e.g.
illustrated by Thanmeriﬂﬂand HelmSStHdter[}]. Another difficulty
that we have, however, is simply to define the elasticity of
substitution when there are more than two factors of production.
Either one has to assume the same eclasticity of substitution for
all the inputs, which in most cases is a dubious assumption, or.
one hast%ntroduce other, rather restrictive assumptious as fixed
proportions between the elasticities of substitution, see
Gorman [é]or grouping of the factors of production assuming dif-
ferent substitution properties within groups than between groups.
See Utzava &ﬂand Mc FaddenﬁJ] . This is a problem we do not run
into, however, since we apply the CES-function only in the two-
factor case,

As opposed to the Cobb-Dougesls production function the CES-
function cannot be applied directly as a regression function when
applying usual estimation methods since it is neither linear nor
log-linear in the parameters. So, if ordinary methods of estima-
tion are used we have either to aprly an approximation to the
CES-function, or apply additional assumptions i.e. assumption
about the production units' econcmic behaviour.

We will firstly show how the CES-function as presented in
(2.7) can be written in another way applying a Taylor expansion.

Following Kmenta{ygwe can write (2.7) as:

(2.10) In = lay+(e-1)1nL= £(0)
K -p
where £(p) = In@ +(1-8) (%) )
Expanding f(p) around the value p = 0 which corresponds to o =1
i.e, the Cobb-Dcuglas case, we get by excluding terms . higher

of
than second order

(2.11)  £(p) = £(0) + £'(0)p+y £"(0)p"



then we have:

£¢0) = 0
(2.12) and £'(0) = -(1-6)1lny

£7(0) = §(1-6) (1nt)?
Thus:
(2.13) £(p) = -p(l—é)ln% + %pzé(l-d)(ln%)z

and we get an approximation to the CES-function as:

(2.14a) loy = lay + (u=1)1aL + u(1-8) (1np)-56(1-6) (1nf)?
or
(2.14b) 1&% = lny + hlnL + azln% - a3(1n%)2

This CES-function approximation.is as pointed out a Taylor-
expansion around g value of the substitution parameter correcs-
ponding toan elasticity subsitution of one,which is the Cobb-
Douglas case, Consequently the approximation is better the
nearer the elasticity of substitution is to one. (2.14) is as
we see an extension of the Cobb-Douglas production function,
and we can, if certain conditions are fullfilled, test ° the
eclasticity of substitution is significantly different from one.
This is, however, as pointed out by Griliches [4)a rather weak
test.

Since we in (2.14) have a square term of the log-capital-
labour ratio the coefficients are nc longer invariant of the unit
of measurement. See Thomber &él.

The relation we should have applied is the £following.

(2.15) ln% = const. + (u-1)1lnL + u(l—d)ln% - %5(1—5)(1n%—m)2

where m is the sample average of the log-capital labour ratio.

Writing (2.15) as:

\Y K K 2
(2.16) lnr = const. + hlnL + azlnz a3(1nf - m)



it is easily confirmed that if we rurn (2,14) instead of (2.16)

we have to make following corrections to obtain the true estimates

of:

a) the elasticity of capital &2 =£2 + 2mé3

and
-233
b) the substitution paraneter § = -—m———
and thus a2(1+n-a2) 1
c) the elasticity of substitution Bm T35
In principle on can also test if the elasticitylogeaffgsfsit“tion

constant, (2.14b) can be written as:

\'/ K 2 2.
(2.17) lnf = const., + hlnL + azlni-aB(an -21nKlnL+1nL")
By running (2.17) and:
(2.18) 1 J . const.+hlnL+a 1n~E -a lnw2+a 1nKlnL-a glddz

' “L ' 2°7L 3f 32 3

we can test if 841=283,%253 by a usual F-test (if the necessary
assumptions are fullfilled)

In one of the preliminary runs suchtests were carried out
for two selected sub-industries and in most cases the asumption
about constant elasticity of substitution in the frame of the
approach above could not be rejected at 57 level. See Ringstad
[2] . But the nulticolinearity brought the regressions to “the
limit of explosion". So no attempts have been made to go further
along the lines sketched above, See also Krishna!lS].

The CES-function is, however, most widely used together
with the assumption of profit maximation with respect to labour.

Assuming constant returns to scale, (y=1) we get the first
order condition for profit maximum with respect to labour as:

(known as the ACMS-relation. See |1))

(2.19) 1n% = const., + bln(g)

where %W is the price of labour and p is the price of the product.



- 10 -

If certain conditions are satisfied, b 1is the elasticity
of substitution, and by applying (2.19) we get directly an
estimate on this important parameter. .
relation

As pointed out is relation (2.19) the most common| in connec-
ticn with econometric analyses based on the CES function. But
we could of course have obtained a cimiliar relation by means of
the 1. order condition for maxinun profit with respect to capital,
When (2.19) in most cases is prefered it is mainly for two reasons,
Firstly a reliable measure of the price of capital is much more
difficult to obtain than a reliable measure of the price of
labour. Secondly, it is in most cases more reasonable to assume
that profit is maximized with respect to labour than with respect
to capital

In some cases one has, however, also = combined the two first
order conditions for maximum profit. If the price of capital is

denoted q, we get the relation:

(2.20) ln% = const. + blln%
If it is true that profit is maximized with respect to both labour
and capital, then b1 = 0, the elasticity of substitution.

The relation (2.19) is as we see independent of capital in-
put. Hildebrand and Liu [8] have, however, argued that this may
be wrong and lead to biased estimates of the elasticity of sub-

stitution., They proposec a reclation of the following type:

(2.21) 1nXL = const. + blnW + cln%

Nerlove|2d has shown that the production function from which

(2.21) is deduced is:

o

(2.22) v K K
I = (01-('1:) "‘B(—L') )

and that the correct expression for the elasticity of substitution

is:

(2-23) g =
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where SK is the share of capital in value added. There are
usually substantial prcblems in measuring Sy, and the value
of applying (2.21) to estimate the elasticity of substitution
g is.

Both (2.19) (2.20) and (2.21) imply constant returns to

depends very much on how reliable the measure of S

scale., From (2.7) we can, however, deduce the 1. order con-

dition for profit maximum with respect to labour as:

(2.24) lnf = const. + oln% - =5 1-0)1ay

The coefficient of the 1lnV-term will, as we see be zero either

if the elasticity of substitution is 1 or if there is constant

returns to scale., To test if there is increasing or decreasing

returns to scale by mecans of (2,24) may, however, be invalid for

at least one reason. V is an undogenous variable, so the estimates

obtained on the coefficients in relation (2.24) are not unbiased

and the conditions of the tests usually applied are not fullfilled.
But as long as the informations available to us

about the production units do not allow us to eliminate this

type and related types of errors completely, (2,24) may be equally

good as any other ofﬁ?%lations we want to apply. (2.24) can also

be written as:

~ = H - o LL=w)
(2.25) 1nL = const. + i:glnw p“+p 1nL
or:

-Y = 7 - - 1_1—‘ 1] = -1_-.-—13.
(2.26) lnL const, + (o-(1 c)(u+p))1nJ p(u+p)1nL

As for (2.24) we can test whether there are non-constant
returns to scale, but relation (2.26) as relation (2.24) suffers
from sinultanous equation errors. UYe see that only when we have
constant returns to scale is the coefficient of the 1nW term

equal to the elasticity of substitution. It is worth noting that

. . . . 1- >
if we have increasing returns tc scale is 6 = (o—(l—o)(u+z))< g
< . . .
wvhen o | 1 and when we have decreasing returns to scale 1is
> > . . . .
8 < o when o0 < 1, So if we interpret 6 as an approximation to

the elasticity of substitution, it will be "biased" towards 1
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when we have increasing returns to scale and away from one when
we have decreasing returns to scale.

All the relations deduced above (except (2.18) have all the
property of constant elasticity of scale and constant elasticity
of substitution., This may, however, be a misspesification of the
production function. The production function may in general
be . : non-homothetic, i.e. that the marginal rate of substitution
between labour and capital depends not only on the input pro-
protions but also on the scale of production. But we have no
informations a priori that can tell us in what way the production
function may be nonhomothetic. A way to investigate this is to
apply the modified "“CES"-function:

- H
+(1-8)) ) °

(2.27) % = YLU'I(GL"Q(E-I)

By means of the first order condition for maximum profit

with respect to labour we get:

(2.28) ln% = const. + olng - (l—m)(l-o)lnL-(i-o)(liﬁ)lnv
or

L —(1-0)1z1)y 4,8 o (A-um)
(2.29) lnf const, + (o=-(l-0) ntp 1“P P u+p lnL

We see that (2.29) is mathematically identical to (2.26)
and we have some kind of an identification problem i.e. if the
coefficient of the 1nL - term in (2.29) is significantly differemt
from zero it may either be because we have non-constant returns
to scale (but constant degree of returns to scale) or because the
production is nonhomothetic., And we may also find that the 1lnL-
term does not have any explanation power in the regression even
if the production function is non-homothetic. (if mu=1l) So a
necessary condition for obtaining a uniform test of non homot-
heticity by means of (2,29) is that u = 1, In this case (2.29)

can be written as:

(2.30) ln% = const. + clng - (1-0)(1l-m)1nlL
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When m # 1 (2.27) has neither a constant elasticity of sub-
stitution, nor a constant elasticity of scale. One may expect,

however, that if m is near one, the elasticity of substitution
1

1+p°

The elasticity of scale can bc written as:

will approximately be equal to o =

o ) }
(2.31) e(L,K) = u(lY’-fu‘ (061 P4 (1-6)KP)

and this is approximately equal to u when m is near one,
By using 1nV instead of 1nL as a right side variable we get

(2.24) instead of (2.26) and instcad of (2.29) we get:

(2.32) ln! = const, +

Wo- 4 1-u
T 1nW ( " )1nV

"Reality" is not changed by introducing these relations.,
But running the "lnV-version" together with the "lnL-version"
may give us additional informations about the character of any
deviations of the assumptions underlaying (2.,20),

Then applyiéﬁwielations deduced from the theoretical fram
sketched above we more or less have to deal with a lot of difficult
econometric problems. To the extent it is impossible for us to
solve these in a satisfactory way (e.g. because of lack of
relevant data) we get systematic errors in our estimates. This
will to some extent be discussed later on, in section 7, when
we also discuss other sources of systematic errors.,

Two matters have to be mentioned before this section 1is
concluded. Firstly we have not said anything about the methods
of estimation nor of the stochastic properties of our models,

Only one method is applied; the simple last-square method. In
some situations it might be possible and convenient to apply more
refined methods. But as we at lcast partly still are in a stage
of experimenting, we have considercd this method sufficiently
satisfactory. Whenever we try to test anything, we assume the
usual good properties of the residual variable to be fullfilled,
If this is not approximately true, our tests are of coursc of

corresnondingly little value.
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Secondly our assumptions about both the form of the pro-
duction functions and our assumptions about behaviour varies
from relation to relation. Everything can of course not be true
at the same time. But applying relations based on different
assumptions may be one way of investigating what the true assump-
tions are. If the production function is the same for all
units in a sample and the behaviour also is the same for all
units, them it has certain effects on the estimates for relations
where a) the assunntion about thé nroluction function is truc,
but the assumption about the behaviour is wrong, b) the assum-
ption about the behaviour is true but the assumption about the
production function is wrong, c¢) both assumptions are wrong, d)

both assumptions are true, or approximately true.
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Section 3

Informations Applied in the Construction

of Regression Variables.

Below we present the informations applied in the present

analysis. They are all provided by the 63-Census.

1) Year of establishing E

Year of establishing is the year the establishment started
production of the same kind of good(s) as produced in 1963,with-
out regard to change of ownership or other matters concerning
ownership. The census provides informations about year of estab-
lishing only for establishments founded in 1953 or later i.e.

after the previous census,

2) Number of wage-carners (production-workers) ny
3) Number of employees n,

4) Number of proprietors and unpaid family workers ng

Number of workers is the average for 1963 of the total num-
ber of persons who worked in the establishment i.e. wage—earners
(except homeworkers), salaried employees and working proprietors
and unpaid family workers daily engaged in the establishments

activities.

5) Hours worked, wage earners (production workers) h
Hours worked by production workers is the total number of
hours actually spent at work, including waiting time and over-

time,

6) Wages, wage-earners
7) Wages, employees
8) Wages, home-workers

9) Social insurance premiums paid by the employer

Uon o= = =
N WD -

10) Pension premiums " " "



Wages include all payments, whether in cash or in kind,
made by the employer during 1963 to all persons, counted as wage-
ecarners employees and to home-workers. Included are bonuses etc,
and wages and salaries paid during vacation, sick leave and other
short term leave, Taxes and social premiums payable by the em~-
ployee and deducted by the emnloyer, are also included.

Employers contribution to social security schemes and to

pension funds are not included but presented as separate items
(9) and 10)

11) Production on own account x4
12) Reparation work X,
13) Contract work X4

The sales value of production on own account (xl) refers to
all goods produced in 1963 - whether actually sold during the
year or entered into stock - including goods produced on contract
by other establishments and deliveries to other establishments
within the same firm.

The sales value of production on own account is stated
according to prices at the place of production including the
value of packaging materials and any possible price additions
for distribution with thc establishment's own labour and material.
Production taxes, sales taxes and price adjustment taxes are also
included, while subsidies are mot. Deliveries to other units
within the same firm are valucd at internal clearing prices
(book value), or, if internal prices are not used, at market
prices or at total costs.

Repair work refers to the receipts for reparations carried
out for customers, inclusive payment for parts and materials the
establishment has used in the reparation work. Costs of repara-
tions on the establishment$ own machinery etc. are not included.

Contract work 1is receipts for production carried out for

other establishmants on contract when the customer is delivering

raw materials etc.



14) Raw materials M,
15) Fuel ectc. Mz
16) Packing Mg
17) Contract work M,

Ml refers to consumption of raw matecrials and components for
production and repair work, including raw materials delivered
to other firms for contract processing. M, refers to consumption
of fuel, electricity and ancillary materials, M3 refers to con-
sumption of packaging materials for the establishment's own use
and M4 is costs of contract work, Raw materials etc., received
from other establishments within the same firm are included, but
materials received from other frims for contract processing or
materials used for repairs an maintainance of the establishment's
own buildings and machinery are not.

The value of Ml’ M,, M3 and M, is stated according to origi-
nal costs, including charges for transportation and forwarding,
insurance premiums and custom duties. Price adjustment taxes
and other taxes (ecept custom duties, as pointed out above) paid

on raw materials are not included., Subsidies are not deducted.

18) Traded goods sold G
19) Traded goods bought G

1
2

Traded goods are goods bought and sold without any proces-
sing in the establishment. If the value of the traded goods is
large in relation to total valuc of production the establishment

is excluded from manufacturing and included in the trade-industry.

20) Duties and taxes on production U
21) 10%Z duty on traded goods sold U
22) Subsidies U

1
2
3

The duties and taxes on production are the same as those
included in production (see above). U, is the general duty on
all traded gecods sold in Norway. Subsidies are payments from
the public sector for different purposes e.g. for regulation of

the price of particuler goods.



23) Prime movers o,
24) Electric motors o,
25) Other electric consuming machinery m,

Prime movers are non-electricity consuming machinery not
applied as energysource to electric generators or transport
equipment. The machinery installation is computed in HP, and
where recessary computed from KY according to the fornula

1KW = 1,36HP,

26) Personal cars C
27) Trucks
28) Buses

The informations of number of cars in the establishment's
ownership contain number of personal cars (C), number of vans

and lorries (T) and number of buses per 31/12 1963.

29) Insurance value buildings Ky

30) Insurance value machinery etc, X,

29) and 30) refer tc full fire insurance value of buildings
(Kl), machinery, implements and equipment (KZ) owned by the estab-
lishment per 31/12 1963. Consequently buildings let out wholly
or partly to other establishments are included, while buildings
and prewises rented from others are not. Buildings mainly
used as dwellings are excluded. Real capital other than
buildings and machinery, such as motor vehicles, quays, railways,

dams, sites and waterfalls, is also axcluded.
31) Inventories H

Inventories refer to the assumed market value per 31/12 1963
of the stock of raw materials, goods in processing, finished
products, traded goods, fuel, packing, ancillary materials and

materials for own building activities,
32) Type of establishment B

%
This information simply indicates if the establishment
belongs to a single-unit firm or to a firm with two or more

units,



33) Industry group

The establishments are divided into two, three and four
digit industry groups according to the CBS' standard for industry-
classification which is based on the Internaticnal Standard

Industrial Classification of all Economiec Activities (ISIC).
34) Region (location)

The base unit of location is the Bulicipality and the infor-
mation given about location is the nuaicipality where the in-

dustrial operations were performed in 1963,
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Section 4

Definition of Regression Variables,

In section 2 the theoretical framework of the study was
sketched. 1In this section we shall present and discuss the
construction of regression variables, Usually one presents the
regression to be run before one defines the variables. In this
study it seems more convenient to do the opposite., - to present
the variables before the regressions. Most of the variables
applied in the regressions appcar in another form than the one
presented below. But the transformations made should be easily
understood., (Most variables are run in logs and instead of
value added and capital we apply value added/labour and cg-itai/
labour ratio-variables etc. Sec section 2)

Gross production is defined as

1) Y = X1+X2+X3+G1+U3-U2

Total raw material consumption

2) M = M +M +M‘+M4+G +W

1 72 73 2 "3
And value added

3) V = Y-M-U1

In light of the informations available about production
and raw matecrials the definitions above of gross
production, raw material comsumption

and value added seem
to be the most convenient. 1) is a gross gross concept of
production where . all sources of gross income are in-—
cluded. (The 107 duty on traded goods is, however, as we sece
subtracted)., 2) includes all input of goods and service into
the establishment frem outside, (Persons working in the estab-
lishment are in this connection considered "to belong to the

establishment™) Cons®quently will value added as defined in
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3) be the value of the work carried out by the "intem al" factors,
labour and capital.

The CBS' definitions of gross production, raw material con-
sumption and value added are slightly different., The last three
elements of gross production as defined by us in 1) are not in-
cluded by CBS, the last two elements in 2) are not included and
U1 is not subtracted from the diffecrence between gross production
and raw material consumption when computing the value added. So
there are two differences between our definitions and CBS',
firstly that we have included traded goads and secondly that we
compute the net product concept, value added, in factor prices

while CBS compute it in market prices.

b) Labour input variables

The most simple way of defining labour input is by the total

number of persons engaged in the establishments activities i.e.

4) N = n1+n2+n3

This concept is as we see an unweighted sum of all types of
employed, and a necessary condition for that this shculd be a
correct measure of labour input is that all three types are
equally productive, In light of the informations available about
labour, it is of course impossible to measure the labour input-
correctly. But one may expect that slightly better than 4) is a
construction of a labour input measure in hours, where one com-
pute the hours worked by employees in production workers hours
equivalents (see e.g. Krishna D5]). This is done by applying
the informations we have about wages for production-workers and
crinloyeces : and hours worked by production-workers, We then obtain

the following measure of input of hired labour,

hw
2
L, = h+
1 Ch

To compute the hours worked by proprietors and family members

we assume that they on the average work 2000 hours a year which
was roughly the average for production workers in total manu-

facturing in 1963. As hours worked is computed in tousank we



then get the labour input measure
h(W,+W,)
1 2 + 2n

Wl 3

5) L

4) and 5) are the two labour input measures we are going to
use in the regressions.

In the preliminary runs we also investigated the effects of
dividing the labour input into twos 8 132 Hildebrand and Liu[B].
The two separate variables measuring labour input were hours
worked by production workers(h) and number of emplyees and
propereritors and familymembers (n2+n3). (See Ringstad @3])

This separation seemed, however, not to tell us anything more
about the labour imput productivity than 5) did, for the samples

selected,

c) Capital input variables

Analogous to 4) we can measure the input of capital as an

unwveighted sum of the different components of capital:

6) K = K,+K,+H+6C+10T+12,5%b

1 72

We have also included cars in our capital-stock variable,
and the way these enter into this concept deserves some corments,

Firstly, the main reason why they at all are included in
the capital stock is that value of gross production includes
value of transportation carried out by own cars, whifﬁ‘%alue of
transportation of raw materials carried out by own cars is not
included in the value of raw material input. So to take dif=-
ferences in production Letween cstablishments, due to different
nunber of cars we include the value of cars in the capital stock
measure,

We have, however, only informations about number of cars
of I the three types, personal cars, trucks and buses. So we
have, secondly, to impute values for these three types. (Buses
argiinsignificant importance since there were only 59 buses
in total manufacturing in 1963, For coumpleteness sake we want,

however, to include this category too in our capital concept)
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To do this we need some external informations.

In 1962 the CBS carried out an investigation to conmpute the
capital value of cars of differnct types. The results of this
investigation secem to be the more reliable we can get when trying
to impute values of the three types of cars mentioned above. In
1962 the average market value of personal cars was according to
these computations ca. 12 000 n.kr., for buses ca., 25000, for vans
ca. 8000, for diesel lorries ca. 25100 and for gasoline lorries
ca 8200. (The last group of cars had an average age of 13,6
years in 1962). All values are computed in 1961 prices. Apart
from this, and the fact that the computations are carried out for
the year 1962, we must consider the average value for personal
cars and buses above as the best we can obtain. These two types
of cars are, however, in general less "productive" than trucks.
So we assume that omly half their value i® "productive" in the
sense that it is input into output. The other half may be con-
sidered as capital used for "consumption" purposes or is used
to serve the labour power as a forn of payment.

Imputing an average value of trucks is more difficult, since
this group is rather inhomogenecous and we don't have any results
from the CBS-investigation that can be used directly. Firstly,
we don't know the composition of trucks i.e. how many vans and
how many lorries there were. In the census 1953 cne asked for
vans and lorries separately., For total manufacturing therc were
then 5118 lorries and 3165 wvans.We have no such informations in
the 63-census, Secondly we do not know how many of the lorries
are gasoline~lorries and how many are diesel-lorries in manufact-
uring. But we know that for the country in total in 1962 4/5 of
the lorries were gasoline-lorries. And I do not think we get
intolerably far off the right number if we assume that the com-
position of lorries (gasoline/diesel) in manufacturing is app-
roximately the same as for the country in total - and if we assume
that the composition of trucks (van/lorries) in manufacturing in
1963 is approximately the same as in 1953,

If so, we obtain an average value of trucks of ca. 10000,
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And the "productive" value of cars is thus s = 6c+10T+12,5b,

We have also tried to construct a service - of - .capital
variable by means of the informations available. After a lot
of experimenting in the prelininary runs we decided toc apply a
depreciation ratio of 3% for buildings and 15%Z for machinery and
an overall "rate of returns" of capital (included inventories
and cars) of 87.

Also in the service of capital - construction cars particu-
lary deserve some comnents. The investigation, refered to above,
also include conputation of rfross investment and depreciation of
cars., Both concepts include reparation costs, and by using the
computed value of cars and the conputed depveciation we obtain a
depreciation ratio of ca 25%, The reparation costs nake a sub-
stential part of gross investment, and this together with high
average age (low market value) gives u. that high depreciation
ratio,

We have also included the '"cost of operation” of cars in
the service of capital concept, The main reason for this 1is
(as pointed out in section 3) that tsas value of tramsportation
of finished products carried out by the establishment's own cars
is included in the gross production value, while transportation
by nthers is not. On the other hand the value of transportation
of raw material etc. carried out by the establishment's own
cars is not included in the raw material consunption while trans-
portation carried out by others is.

To inmpute average costs we nced two sets of informations,
a) average km. operated pr. year for different types of cars
and b) averagze costs pr. km., for different types of cars. We
found that - when reparation ccsts are excluded (they are, as
pointed out above, included in the depreciation) =~ 0.35kr, 0.40
kr and 0.50 kr per km. for personal cars, trucks and buses res-
pectively are fairly reasonable numbers on the average. Con-
cerning average km operated an investigation carried out in 1962
showed that average number operated km per year for personal

cars was ca. 11500. For buses (operated on own account) we have



no informations, it is

asserted that 10000 is an reasonable number - at least

not too low. For trucks we have firstly an investigzation (sample

survey%fcarried cut in 1963 that indicated that the average

numbeﬂ kn. operated for vans and lorries was ca. 12000, (vans and

lorries operatel on own account). However, the variations between

sizeclasses were substontial. Sccondly, because of a special knm-

e know that .the n k h

‘giuty for Elese eiesum]ﬁ’égf ° Eg%léastfflg%rrfe}ss (}gg%aotfecgrs 2% 27600 in

acc%ynt) This, together with the indication from the 53-cencus
there

that |are relatively more lorries than vans in manufacturing than
for the country in total, lead to the conclusion that the average
for trucks in nmanufacturing is higher than the country-average,
A fairly good "guestirate" seems tc me to be 15000,

If we assume that only half of the services of personal cars

"

and buses are "productive" we then get the "productive" average

costs of operating cars 2as:
SO=2,01c+6+2,5b (exclusive depreciation)
and CSl=3,Slc+8,5T+S,63b (inclusive depreciation)

In this way we get the service of capital-measure applied in

this study:

7) SK = 0.03K1+0.15K2+0.08K+3.51C+8.5T+5.63b

d) Other variables

In the thecretical discussion in section 2 the wage-rate
appeared to be a very inportant variable when trying to estinate
the elasticity cf substitution. The only wage-rate we have is

the average wage per hour for porduction workers,

Q"

!

3) W = -}:1—-

So this is the only measure of the "price of labour' applied in
the present study.
For capital we have tried to compute a "price" by a gross
rate of return variatle defined as:
(W, +V, )N
Ve—=>l_2__ _ p _p

n1+n2 1 "2

K

9a) C.TeT, =
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Note that we have imputed the wages to proprietors and
family members as the average payment to wage-earners and enp-
loyees in the same establishment.,

Since g.r.r., as defined in 9a) in some cases is non=-positive
and we are going to apply this variable in logs, we have con-
structed ansther variable by means of 9a) as:

x{:= g.r.r. when g,r.r. > 0.01
geXoLo 0.01 when ¢g.r.r. < 0,01

<

9b)

To take care of some of the effeets ofspeacifying the gross
rate of return to capital in this way, we also apply a variable:

= 1 when g.r.r. < 0,01
10) dg {,,

0 when g,r.r. > 0.01
Whenever 9b) is applied we have also applied a variable
telling us something of the effect cf depreciation and operation

costs of capital in relation to total capital, i.e.

0,03K,+0,15K

1 2+3.510+8.5T+5.36b

11) § =
K

By means of 11) and 9a) we can alsoc construct a net rate of

returns of capital sinply as:
12) NeF.Try = Qo rer, = 6

As a control of our labour and capital-variable constructions
we apply three ratio variables, one for labour and two for capital,
When included in the regressions togcther with the "true" input
variables, they will tell us whether we have given the correspon-
ding components of the input variables approximately correct
weights or not.

By including

13) d = ==

together with N or L we investigate the weight given to prop-

rietors and family members in the labour input concepts.



- 27 -

And by including

K
14) g = “K‘z‘
and
15y _ 6C+10T+12.5b

82 K

totether with K or Sk we can incestigate the weights given to machinery and
cars in the capital input concepts.

Note that 8; and g, express the weights of machinery and cars in the
capital stock variable K, and when applied together with SK they express only
approximately the weights of these two componets of capital. In the preli-
minary runs cexrect expressions of the weights of machinery and cars when
using SK were also applied but the effects of these compared with the ef-
fects of g, and g, were only slightly different. (Ringstad |23] )

We are also interested in investigating the effect of machinery instal-

lations and we then apply the variable.

16) =M i S M
&3 K, K,

m may in some cases be zero. . .
This is considered mainly to be due to incomplete reporting. To take

care of the effects of this in a simple way we have, when g4 is included in

the regressions, also included:

17) fi= 1l whenm = C

= 0 whenm > O

In the same way as labtour and capital, value added is an "complex" variable.
As ling as econometric theory about multiproduct-models is almost completely
non-existent (See however, Mundlak |19] ), we have to treat all outputs
as one i.e. we have to aggregate. As "right-side’ variables it is relatively
easy investigate the effects of our aggregation methods for labour and capital.
For value added, as a "leftside" variable it is a bit more difficult. We are,
however, interested in analyzing the effects of reparation work on value added
by including ( on the right side of the regressions) the variable

X,

q = ————
V+M1

18)
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In light of the definiticns of production and raw-material variables,

we have considered it ot be more appropriate ot include M, in the denominator

1
than simply to set reparation work in relation to value added.

Tofind out if there are any dissimiliaritiesbetween estab-
lishments in single unit firms and establishments in nmulti-unit

firms we include the variable:

{= 1 for establishments in nultiunit firms
19) B

= 0 for establishments in single=gnit firas

We have also tried to investigate the effect of the "age"

of the establishments bv means of the variables:

= 53,54 . . . for establishments founded in 1953, 1954..
20) " {= 30 for establishments founded before 1953
and

= 1 for establishments founded before 1953
21 ! {= 0 for establishments founded in 1953 or later

The value of E = 30 for establishments founded before 1953
may look a bit arbitrary. In the first sets of preliminary runs
(See Ringstad [o]) we set ©E = 0 for establishments founded
before 1953, otherwise this variable was unchanged compared with
the definition in 20, . In the last set of preliminary runs we
set E equal to the assumed average year of establishing for
establishments founded before 1953. We then used the informations
from the census 195332 about the age-distribution of the estab-
lishments then existing., This was done separately for the two
industry-groups selected. (See Ringstad B3 ) What we have done
this time is to use the age=-distribution of the establishments in

total manufacturing according to the census 1953, assuning that
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this is approximately the averapge age for the establishments
older than 10 years in 1963, ©Not at least because of the nove-
ments in the mass of establishments during the ten year period
1953 - 1963 this may be a rather rough approximation (See section
5).

The base unit for location of the establishments is as
pointed out in section 3 the nupicipality. The mumicipalities
are, however _gouped into 25 districts according to geographical
and adninistrative criterions., We want to construct variables
that may unveil any differences in productivity between different
locations. We have then gouped the 25 districts into 3 "regions"
mainly according to the degree of urbanization and industriali-
zation. This grouping also represents a rough division of the
country into "pressure" and "depressure" regions.

So we apply the following "regionvariables".

= 1 for establishments in more industrialized districts
22) R outside the "Oslo-region"

0 otherwise

for establishments in less industrialized districts
23) R, outside the "Oslo-region"

0 otherwise

The Oslo-region is the base-region, and the estimates of the
coeffisients of R1 and R2 tell us something about the average
level of productivity in the two corresponding regions compared
with the productivity in the "Oslo-recgion" (i.e. if the producti-
vity is below or above and by how much)

The productivity may also vary with the size of the estab-
lishment., By using number employed in the establishment as
size=-criterion we can investirate '"meutral" differences in

productivity between size=-groups by applying the variables.

24) r, {
25) r, {

1 when N<10

0 otherwise

1 when 50 < N < 100

0 otherwise
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= 1 when N > 100
26) r, { -

= 0 otherwise

The size-group 10 < N < 50 is the base-group.

Application of variables 24-26 depends, however, on the
nunber of units in each gorup. If there are less than ten units
in the size-group 50 < N < 100 and N>100, another variable is

applied,

27) ¥ = r +r

{'1 when 50 < N
2 °3

0 otherwise

By applying the dummy variable technique, we may also in-
vestigate any variations in the elasticity of scale with scale.
In the preliminary runs some experiments were carried out about
this (See Ringstad [kﬂ ), and we decided to limit ourselves in
the present study to investigate if there where any differences
in the scaleelasticity for the largest units compared with the
remaining units in each sample. This can be analysed by mneans
of the variable

28) r31nL (or r31nN)

one of
or if the number of units in|the upper sizeclasses is low:

29) r¥1nL (or rxlnN)

Finally we have applied some "industry group dummies",
where we expect some differences in the level of productivity
within our samples. In a later section, when the samples are
presented, we also define the different dummies of this kind
applied.

As a conclusion of this section it should be pointed out
that the variables are constructed in the way they are of our
reasons:l) The informations actually available. 2) The results
of other econometric studies of similiar type. 3) A priori
knowledge of Norwegian Manufacturing and 4) Experiences during
the preliminary runs which were mainly consentrated on to two

industrygroups, 24 and 27,
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Section 5
The Data

a) General Description of the Census of Mining and Manufacturing

Establishments 1963,

The Census shows that 20994 establishments in Mining and
Manufacturing were operated wholly or partly during the year
1963, One-man firms i.e. firms where the owner is the only
employed are not included. %Yhen valuing the number of estab-
lishments one has also to take into consideration that some
firms are divided into two or more establishments. These are
firms having activities in different areas (as a rule in different
municipalities) or different activities in the same municipality,

Compared with the Census of Mining and Manufacturing 1952
there were ca. 4000 establishments less in 1963, The gross
reduction is, however, much larger; ca. 8000 establishments were
dissolved during the 10-year period, and ca., 4000 new establish-
ments were founded. Consequently there is a substantial movement
in the mass of establishments in Mining and Manufacturing in
Norway. This is confirmed by an analysis carried out by Wederwang
[3@ for an earlier period.

The size~distribution of the establishments included in the
Census 1963 of Mining and Manufacturing has a typical skew look.
About 15000 establishments, or ca. 70%, employed less than 10
persons on the average in 1963, These establishments had, how~
ever, only 137 of total employment in Mining and Manufacturing,
11,57 of gross production value and 10Z of value added.

Only 642 establishments, or 37, employed 100 persons or
more on the average in 1963, but these establishments had almost
507 of total employment in Mining and Manufacturing, over 507 of
total gross production value and value added. Only 73 establish-
ments had 500 or more employed.

The size-distribution of the establishments for gross pro-
duction value gives almost the same picture as the size-distri-

bution when employment is used astizecriterion. About half the
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number of the establishments had a gross production value less
than 0,2mill, kr., and less than 57 had a gross production value
over 5 mill, kr, For more detailed informations see the CBS'
publication;Census of Establishments, 1963, volume 1 |33].

In the first set of preliminary runs we included all units,
except the ancillary units, in the runs for the industry-groups
selected (See Ringstad!&ﬂ.) e at once, however, run into the
problem of "zero-informations" i.e. for a number of units the
value of informations of which important regression variables
were constructed were reported to be zero, even in cases when it
was very reasonable tc believe that they could not be zero. The
informations about capital were those giving us most trouble. So
it became clear that not all units could be used in the runs.

In some way or another we had to select the units to be included
in our samples,

A lot of experiments of digf erent selection proceldures were
carried out during the preliminary rumns. (Sce Ringstad&il). We
finally decided to apply in the main runs the one also applied
in the last set of preliminary runs.(Ringstad]ﬁﬂ ) This is the
following: Ue exclude all units with one or more of the following

characteristics:

a) Number of wage-cecarmners: n, < 3
b) Hours worked by wage earmncrs: h =0
c) Payment to wage earners: W, = 0
d) Insurance value buildings: Kl =0
e) Insurance value machinery ctc: K2 = 0
f) Value added: V<o

In addition also ancillary units were excluded.

The obviously most important exclusion criterions, i.e. the
ones reducing the initial number of units most drasticly are
a), d) and e). Excluding all units with characteristic a) there
should in fact be no units left with characteristics b) and c).
To the extent there really are any, it is a result of "bad re-
porting" i.e. insatisfactory answering of the questions on the
forms,

V may be negative, but our cxperience from the preliminary
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runs makes us to believe that it is only a very small number, I
would guess less than one tenth of a per cent for total manu-
facturing. ©Dut since we are running our regressions in log-
values of the variables we have to exclude these units,

As mentioned, the characteristigs causing most troubles are
those concerning capital. Quite a lot of units report cither
zerovalue of buildings a zerovalue of machinery. This may to
some extent be a result of the way one have posed the questions
about capital: One asks8 for full insurance value. And sone
units have not insured their capital, and do not understant the
questions concerning capital correctly, i.e. that full insurance
value should be reported whether they have insured all their
capital, only insurcd it partly, or not insured it at all. 1In
this connection this is, however, a cause of only minor importancs
to my opinion, The most important causéfobviously that one asks
for capital owne%?%ot capital used in the establishments pro-
duction. An establishment that lets out buildings and machinery
to others has to include the wvalue of these items in jtg
capital value reported. While an establishment renting capital
shall not report the value of this., (See section 3) Another
important cause of that many units are excluded because of d)
and e) may simply be carelessness in answering the questions.,
More about capital in section 7.

When constructing our samples a lot of industry-groups were
also excluded, both two, three and four digets. The main reason
for exclusion was either that they included a rather low number
of units (as e.g. group 22,Tobacco Manufactwes with only 13 units)
or they were considered to be rather inhomogeneous (as some "mis-
cellaneous'-groups), or that they were considered not to be truely
‘broduction" units (as e.g. group 384 Repair of Motor vehicles.)

In addition to this, also Mining with a groge number of
units of 569 was excluded. The groups of Manufacturing excluded
have a gross number of units of 5556. So this reduces the num-
ber of units in total from 20393 (exclusive ancillary units) to
14268, By applying the criterions above we end up with number
of units of 5361,
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Teble 5.1

Set of Sub-.nd Name of ‘Number Set of Sub-ind Name of kumber iSet of | Sub-ind Name of Number
data number industry «of units |data |number industry of unitsidata number industry of units
Slaughtering and Man. of perishable 352 2441 | Man. of fur goods,
20,1 201 | preparation of 171 20.6 | 2071 |bakery products 2442 | gloves, hats and 34
' meat 2443 | caps.
24,3 -(Base) |
2021 . 214 Soft drinks and 249 Man. of made-up
(Base) [ Dairies 231 (Base) |carbonated wather 23 ®.) textile goods, 37
: 1 except wearing
apparel
2022 Man. of conden- 211 Distilling recti- Saw-mills and pla-
20.2 (Dl) sel and dried 7 21 ®,) fying and blending 9 |25.1 251 ning mills
milk 1 of spirits : - 556
| 252 | Man. of wood and
| 2023 Man. of ice- 13 213 |Brewries and man. 24 25,2 253 | cork prod. except 195
(D2) .| crean , (D2) of malt 259 | saw mills and
- planing mills .
20L | Carning of 232 Knitting mills 63 2611 | Man. of wooden '
26.3 (Base) |fish anc meat 139 (Base) | ) 161 (Base) | furniture 265
-+ «J3 | Canr. anc pres. of 231 |Spinning weaving 2612 | Man. of metal.
(Dl) fruits :¢nd veget. 24 (Dl) and finishing of 99 (Dl) furniture 36
S textiles S S
. 23
2052 |Man. cf prepared | 233 |Cordage, rope and | Man. of wooden
(Base) |fish cisheg and (D2) twine industries 39 ]26.2 262 | fixtures 464
dciice tessen ] ; B
-+ 4 Man. of textiles Man. of paper,
20.% 2051 |™rozer fish 1 433 239 |not net elese~- 22 273 | paperboard
' ®,) i (D,) |where classif. 274 | cardboard, wall- 52
(Base) | boards etc.
2059 |Othar processing 24.1 241 |Man. of footwear 71 271 | Man. of mechanical
GDZ) of fish ‘ » 272 | and chemical pulp 63
- (@)
T 24.2 . - € 275 | Man. of paper-and 75
20,5 | 2061 |Local grainmills 48 4 243 gggnmggtge:gg made| 185 ®,) paperboagdgproi-
taylors shops ucts
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Table 5 (continued)

Mﬁame of

$et of %Sub-ind.? Name of Number |Set of;Sub-iad. Number
Hata | number 1 subindustry of units {data number subindugtry « " lof: units
| 3 282~ @rinting except, 35- Man. of metal pro-
. 2821 brinting of newsp. 103 3511 ducts except man. of 432
i (Base) | ' (Base) wire and wire products
28 { 35
' 2821  Printing of 3511 Man. of wire
o - (@) newspapers 51 (D,) and wire products 43
31.1 | 311 Basic industrial 60 369 Man. of mash. not
2 " E - ?heq}qals ) BE ' (Base) elsewhere classified 157
§31.2 2 3121  Fish liver oil 69 361 Man. of mining and 65
1 ! 3122 herring oil and (Dl) industrial machinery
; ? figﬁ-meal fact.
| 319 Man. of misc. che- 66 37 l37- |Man. of electrial 102
| ' (Base) mical products 378 'machinery except
% 5 electro-technical
2 repair shops
31.3 313 Man. of paints, 29 38 %) ®) 137
(Dl) varnishes and |
L lacquers L | ;
33.2 335 Man. of cement 190 %) 3813 Man. of internal-combustion engines
. products 3814 Man. of other marinemachinery )
133.1 331 Man. of structural 70 3821 Man. of railroad cars and locomtives
332 tlay products, glass 363 Man. of wotor vehicles and parts -
333 plass products, china 3851 Man. cf motor chycles and bi-chycles
! 1 hnd earthenware 386 I:an. Cf aircraft
YA 3413 ITron and steel 389 Man. c= transport équipment not
| foundries 37 elsewhere classified
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Sub-industries considered to have similar or related pro-
duction techniques were pooled into the same sample. Where some
differencedbetween the sub-industries in the same sample of some
reason or anotherwere expected, appropriate dummy-variables were
applied.

In table 5.1 the 27 samples applied in this studyare pre-
sented, the net number of units, the industry-dummy variables and
the composition of the samples. ,

We have also carried out some runs on sanples where either
some of the samples in table 5.1 are pooled into one, or for

sanples which are - components of the samples in table 5.1,
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Section 6

The Relations Applied in the Regressions.,

In this section, when the theoretical frame of the study,.
the. informations available,the regression variables constructed
and the data already have been presented, it is due time to
specify in details the regressions we are going to run.

Firstly we are going to run simple Cobb-Douglas production
functions as presented in section 2 with two "true" production
factors, labour and capital and "neutral" production factors
("quality-variables") 1In section 4 we presented two different
measures of labour input and two different measures of capital
input. It is four possible ways of combining these measures ofthe
inputs, but we have limited us to two, when both labour - and
capital input are unweighted sums of their components, and when
both labour - and capital input are weighted sums of their con-
ponents.

To unveil a general result of the runs we found that the
weighted=-sum~variant on the average was better than the unweighted,
thagh the difference was in most cases only slight.

So in this section we only present the Cobb-Douglas-regres—
sions and the regressions based cn the Kmenta-2pproximation to
the CES-function for L as the measure of labour input and SK as
the measure pf capital-input,

As ment%oned earlier the only estimation method applied
in this stud%?the simple least square method. 1In all relations
pregented below it is, consequently, implicitly understood that
the equations do not hold exactly, but that an error tern is
present. Since our statistical approach is that simple,ye do
not consider it necessary to write, ofqlpecify the properties of,
the error term in each relation.

The first regression to be runlfﬁTiﬁglsimple Cobb-Douglas
relation

SK

v _
(6.1) lnt = 1nA + hlnL + azlnz—



- 38 -

An important assunmption for . this relation is that
the level of efficiency (expressed as 1lnA) is the same for all
units,

The following five ralations are introduced to investigate
this, i.e, if there are properties of the establishments that
significantly influence the level of efficiency.

Firstly we want to know if there are any neutral. variations
in efficiency with scale i.e. we will find out if the levels of
efficiency in the size groups N < 10, 50 < N < 100 Na_>fe1%]0 ffegg%t
the level of efficiency in the size group 10 < N < 50,

So we introduce the relationmn:

SK

+(A1nA)2r2+(A1nA)3r +h1nL+a21n——

\'/ . ,
(6.2) lnz = 1nno+(A1nA) 3 i

171
In the same way we want, for the samples were we think there

are -gignifficant differences between the efficiency of the units

in different sub-groups in the sample, to investigate this, by

introducing industry dummyvariables in the same way as we in

(6.2) have introduced the size=-group variables.

K

v S
(6.3) lnf = 1nA0+(A1nA)1D1+(AlnA)2D2+(AlnA)2D3+hlnL+a21nif

A priori it is also reasonable to believe that there are
differences in efficiency between regions, especially as they are
defined = in the present study,(ee section 4). So we,
analogous to (6.2) and (6.3) run:

SK

\Y
(6.4) lnz = 1nA0+(A1nA)1R1+(A1nA)2R2+h1nL+a21nf—

in a production function relatin
The estimate of the coefficient of a dummyvariable|tells

us something about the deviation of the level of efficiency of
the set of units to which the dummyvariable belongs, compared

with the base-group's level of efficiency. I.e. we have to add
the coefficient of a dummyvariable to the constant term of the

relation to obtain the constant term of the corresponding group.
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Cencerning the other neutral factors we are especially in-
terested in how appropriate our weights of the different com-
ponents of labour and capital are. So we run a regression with
d, g1 and gy Simultanously we include other variables that
may tell us something about the quality of the "true" factors of
production such as g4 (and f) that may tell us something about
how machinery with high energy consumption influence productivity
compared with machinery with low consumption of energy, every-
thing else equal, We'll also include the year of establishing
variable that nmay reflect the age of the capital-stock and con-
sequently may tell us something about its effect on efficiency.

So we run the regression:

v SK
(6.5) lnf 1nA+h1nL+u21nz— +6d+y1g1+72g2+y3g3+y4f+75E

For some samples £ = 1 for no or very few units (i.e. g3>0
for all or almost all units). So this variable was excluded
whenever there were five or less units where f = O,

As mentioned in section 2 we also want to compare the re-
sults we obtain by applying a gross-product-relation with the
results obtained by a net-product-relation (value-added-version).
In this relation we do not include any quality-variables, but
simnply run:

(6.6) 1nd = 1nB+nlnL+g,lnsX +8,1nF

n =81+82+63-1 where 81 is the elasticity of labour. As for h
in the net production function n is the measure of the gross
production functions degree of returns to scale or degree of
homogenity, i.e., if it is different from a linear homogeneours
law of production or not, and if so, by how nush.

When investigating if the degree of returns to scale is
constant, independent of scale, we also include the size-dunmmy-
variables included in reclation (6.2) and the variables telling
us about the effect of our weights of the conponents of labour

and capital. Consequently we run:

(6.7) 1nY = 1nA +(41nA) T #(A1nA)

T +(AlnA)3r3+h01nL+Ahr3lnL*

22
SK
Hng— +3d+y,8,%v,8,
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Firstly Ah tells us if the law of production is homogeneous or
not (ifAh = 0 or not) and secondly if the degrce of rate of
returns in the upper size=-group is above (th > 0) or below (Ah < 0)
the degree of ratc of returns in the rest oétg%mple, when the
effects of neutral variations in efficiency and the effects of
the "composition~-variables" of labour and capital are taken care
of.

The Kmenta approximation of the CES-function was run in two
"versions",

Firstly, when we assume that the "neutral" efficiency 1is

the same for all units in the sanple, we run:

v o_ SK _ SK, 2
(6.8) lni = ao+h1nL+azlnr— 33(1“f-)

where we have to carry out the corrections of the estimates
pointed out in section 2 to obtain the "true" estinmates of the
elasticity of capital (and consequently also the elasticity of
labour) and the elasticity of substitution.

Secondly we run the Kmenta-approximation when all quality-
variables also are included, both those included in the relations
above and the following threej; F, B, and q. q was not included
in this regression for all groups since it was zero for all
units in some sample (no reparation work)

So the ninth regression to run 1is:

(6.9) 1n% = agj*hlnL+a ltr%E —a3(ln%§)2+ all "quality variables"

2
All relations above, except (6.4, 6.6 and 6.7) were also
applied in regression-computations when labour input was measured

as N and capital input measured as K., (See section 4)

Concerning the CES-function as it has been applied in most
econometric studies (i.e. applying the 1. order condition for
profit maximum with respect to labour) we firstly run the simple
ACHS relation (see section 2 and the list of references at the
end f this paper), nanely

(6.10) ln% = a+bln¥
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The constant term consists of three parameters, the efficie-
ney parameter Yy, the distribution parameter § and the substitution
parameter p. Since the substitution parameter must be constant
according to (6,10) variations in the constant term must either
be due to variations in the efficiency parameter or the distri-
bution parameter.

In the same way as we investigated variations in efficiency
in the Cobb-Douglas case we want to investigate the effects of
possible variations in efficiency or distribution between labour
and capital in the CES case.

Consequently we apply the relationmns.

(6.11) 1nv

T a0+(Aa)1rl+(Aa)2r2+(Aa)3r3+blnw

(6.12) 1n%

a0+(Aa)1D1+(Aa)2D2+(Aa)3D3+b1nW

(6.13) ln%

a0+(Aa)1R1+(Aa)sz+b1nW

These tell us about possible differences between size-groups,
between sub-goups of units in the same sample, and between regions.
concerning either efficiency or distribution or both,

Since we have some difficulties to find out what is capitals
share of value added, it scems to be of little value toapply (2.22).
So this relation is dropped.

In spite of both simultanous equation problems and difficul-
ties of interpretation we want to investigate the effect of in-
cluding the lnlL-term and the 1lnV term in the simple ACMS-relation,

(see section 2)

(6.14) 1n% = a+b, In¥-c, 1nL
and
(6.15) ln% = a+b21nw-c21nV

We will also try to estimate the elasticity of substitution
in the case when we assume profitmaximizing behaviour both for

labour and capital.
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The sources of errorsare numerous in the capital input
measure (see section 7) but it is reasonable to believe that
they are still more dominating in our measure of the price of
capital, g.r.r.‘ (see section 4) 1In such a case the systematic
errors in our estimate of the elasticity of substitution way be
less if we treat the one with largest "errors of measurement"
as the depentent variable (i.e. 1n-5—'—-l-:-€3£~'-f ) and treat the variable
which is endogenous according to the theory of production (1n%)
as an exogenous, and independent variable., The systematic
effect we may get by applying g.r.r.i‘E instead of g.r.r. is at
least partly taken care of by including dg in the regression,
We also include § as an independent variable telling us about

the effect of depreciation intensity,

E
(6.16) ln(feLeLe y = a+b1n% + c16+czdg
W
Finally we want to investigate the variations of the net
rate returns to capital with scale represented as number emplo-~-

yed and sizedummies.

(6.17) n.r.r. = w0+(Aw)lr1+(Aw§724Aw)3r3+wlnN

These 17 relations are applied for all samples presented in
section 5., In addition some other relations are applied for some
groups mainly as experiments to investigate the effects of '"neu-
tral" variables that seem to be of particular importance in the
different samples., These will not be presented here, but some of these
results are discussed in section 8, together witﬁﬂ'Ct&%esults of
the 17 relations above,

The interpretation of the parameters of our models above
depends very much on the assumptions we have made concerning
technology,behaviour, market-conditions as well as a lot of
other assumptions implicitly resent in our relations applied.

If our assumptions are far from true we obtain estimates that
more or less are dominated by errors caused by . misspesifica-

tion of our models. In worst our models may be completely
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un~identifyable, Misspesifications may be done because of
ignorance., But I guess that the most important errors occours
because of quite deliberate misspesificationg—- because of the
limitationsofTaﬂta and because of analytical tools that have
much left to be perfect.

With misspesificationhﬁg%ause of ignorance, can, per defini-
tion nothing be done. Deliberate misspesification are in this
connection a bit different. We know what we have done - and we
know what we possibly should have done. By mapping what must be
considered to be the most important deliberale misspesifications
and calify in what way thesel??%luence our results, we can to
some degree "identify" our relations by applying available a
priori and exterpal informations.

So before we present the results of our study, we'll discuss
possible sources of errors to be better prepared when trying -

to interprete our results,
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Section 7

Possible Sources of S ystematic Errors in the gstimates.

The selection of pessible sources of errors presented below
is to some extent arbitrary. As long as it is impossible to
discuss all types of crrors possibly present, a selection has to
be made and the present one is based on a subjective evaluation -
what I believe to be most important. However, some of those
presented below are those most commonly discussed, and of which
econometric theory in principle can tell us something about.

It is not always possible to say anything sure about the
effects of different sources of errors even if we know in what
way the bias goes according to theory, and still more difficult
it is most cases to say anything about the size of the bias.
Still worse, when two or more effects are simultanously present,
which is the normal case, it is often difficult to say very nuch
about the net effect on our estimates, All this is due to the
character of our problems., They are present more or less in all
econometric analyses, 80 this is not anything particular for the
present one.

Even if our knowledge about the sourses of errors is limited
it secems to me to be more satisfactcry and obviously to be more
honet to discuss them and take them explicitly into consideration
when interpreting our results. Lim-
itations of our data and our methocds obviously put limits to the
validity of our results, and this should not be ignored,

To clarify the effects of the errors that seem to be present,
they are discussed either for the simple Cobb-Dcuglas production
function or for the ACMS-relation, or for both., To discuss all
types of errors for all relations applied in this study would
lead much tooc far.

The method of analysing these cffects is everywhere to
investigate the asympthotic behaviour of our estimates i.e, to
find the probability limits and investigate in what way the
estimates are inconsistent. As I wanted to apply the same method every-

where, I considered this one to be the more convenient.
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a) Errors of measurement.

Firstly we have to comment on the selection of units we
have made. The exclusion of some industry-groups dces not eom-
plicate matters, since none of the results obtained are valid
for these groups anyway. The way we have selected units within
the sample may however, be more serious. The question is of
course to what degree the results cbtained by means of a sample
of selected units in an industry are generally valid for the
industry. The results may obviously not be valid for the smal
establishments in the industry, since all units with less than
three production workers are excluded - as pointed out in section
5. Only one source of errors of any significance, because of
selection, is then left, namely the exclusion of units which re-
ported either zero capital, buildings or zero capital, machinery,
This is as pointed out previously, to be regarded mainly to be
due to the way the questions about capital are posd[name??ﬁgapital
owned, not capital used., There may, however, also be a signi-
ficant amount of bad reporting here.

Apart from the fact that it is mostly small establishments
that are excluded because of this, we have found no other parti-
cular properties of these units that may invalidate the generality
of our results, It has to be added, however, that any detailed
investigation of the excluded units has not been carried out.

Apart from the capital-informations afforded, the quality of
the data must be considered to be rather good, at least, com-
pared with similiar micro production data for manufacturing
industries available to . econometricians., It is true that the
CBS has made correctiong in the informations reported for a lot
of units, in cases when there are obviously impossible combi-
nations of informations. In the process of controls and revi-
sions they may sometimes have got the correct values by con-
tacting the establishments, or they have corrected the number
to the more reasonable i,e. so that the consistency of the
informations of an establishment is preserved, In most cases

it is obvious which number(s) are wrong,and the'"guestimates"on



- 46 -

these, if not correct, are at least more close to the correct
than the reported. Sc the net effect of the revisions by the
CBRS of the reported informations is a reduction of the errors in
the data, and consequently a reduction of the effects of errors
of measurement on our estimates,

In general are informations about total gross production,
total consumption of raw materials considered to be of rather
good quality, The quality of the compm.ents of these two items
is more doubtfull, since the establishments more often than not
have less difficulties in reporting the sum of gross production
value and the sum of raw material consumed than to tell the dis-
tribution on different sub-items of these two. Also the reporting
on duties and subsidies and traded goods is considered toc be of
rather good quality. Consequently should not the errors in our
value~added variable be intolerable., The same is considered to
be true for the components of our labour input concept and such
informations as number of cars, HP of machinery installation,
type of establishment, pension, social insuranse premiums and
location., The year of establishing 1s also considered to be
relatively reliable, thoughthere may be cases when change of owner-
ship is reported instcad cof tne ycar of establishing.

The conslusion on this must not be that the errors in the
variables mentioned are insignificant and unimportant. Much may
be left even after a detailed revision of the informations re-
ported., It is, however, generally beliesved that the quality of
the reporting has a signifficant and positive correlation with
size, UEspecially for the very small cstablishments is the quality
rather bad. And this was alsoc the main reason why these were
excluded from our samples. By doing this the general quality of
the data applied was thus obviously improved. And by this I
think we gain more than we loose because our results are not
automaticly valid for all establishments in the industries of
the corresponding samples.,

In 1957 the CBS interviecwed 122 firms to obtain more in-
formations about the reliability of the informations reported

(i.e. to what degree they answeyed the questions on the forms
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in the way they werc expected to dc). The conclusion of this
investigation was that in general the errors were quite insig-
nificant. This conclusion is strictly valid only for large
units in Manufacturing since the firms interviewed are among
the largest and their cstablishments are alsoc amcng the largest
in Horwvay.

If the informations about the charateristics mentioned above
are relatively reliable, this is not considered to be so fer the
informations about capital. BRBelow we'll discuss more in details
the main weaknesses of these informations.,

Even 1if weF%%tained our informations of capital without
errors of measurement these are not very good as neasure of the
importance of capital in production. This is so especially when
using the capital - stgcke=- variable, but also to some degree algo
when using the "service - of = capital" variable, Firstly we
apply the value of capital - not the quantity as 1s the relevant
dimension as we stick to the production function framework., Se-
condly we have no informations about different vintages of cap-
ital though,this way to some extent be reflected in the value of
the capital stock. (About the different measures of capital
input see Griliches|5| and Johansen/Sé¢reveea f1l).

Thirdly there may be doubts concerning the "full insurance
value" that the establishments are asked to report. The questions
in this connection are: 1) What are "full fire insurance values"
and 2) To what degrec can we expect to get these informations
from the establishments?

Decisive for the first question is the insurance practise
of the insurance companies., To get more knowledge of this, we
asked a representative of one of Norway's largest fire insurance
conpanies the following questions:

1) Do full fire insurance values of the two types of capital,
buildings and machinery express the market value of the objects,
i.e. what one would have tc pay to day for identically the same
capital as the existing?

22) How often is new evaluation of capital carried out, for 1)

Buildings and 2) Machinery etc.
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2b) Is the insurance-value adjustcd for new capital, and deteri-
oration and obsolcscence of existinz capital between each new
evaluation? If sc, in which way?

2¢) Is the insurance-value corrected for ceneral price-movements?
How often, and in which way?

2d) Is the insurance-value correctcd for special price-movements
on different sub-types of capital e.g, diff t types of machi-
nery? llow often, and in which way?

3) Fave tax-rules and writing=-off rules and influence on the in-
surance-value?

4) Do the rules of evaluation vary betwecen industry-groups?

5) Are rules of ecvaluation the samc for all fire insurance con-
panies?

6) To what degree 2o thc cstablishments really insurc the full
value of their canital?

On the first auestion it was answered that the firce imsurance
companies tried to get as close as possible to the narket=-value
as defincd in the question.

New and thorough evaluation is carried out between each
fifth and each tenth year. However, the insurance values are
usually adjusted each ycar. Uhat is then taken into account 1is:
1) General nrice-novenecnts on a) buildings and b) machinery and
other equinnent. General price-indexes for these two types of
capital are used for this purpose, 2) Special adjustments if
the pricemovements for e.g. one type of machinery is apparently
?ti]%g%regxﬁe general price-movenent cf nachinery. 3) Adjustments
for new capital objects, 4) Adjustments for deterioration and
obsolescence, This is, however only done if the value of the
objects is considered to be reduced with at least 1/3 of it's

oripgianl value. This adjustment procedure is the rule. Excep-
tions exist, however.
The rules of evaluation dc¢ mnot vary between industry=-zroups,
neither are rules different for different insurance-companics.,
The tax-rules and writing-off rules Jo definitely not in-

fluence the evaluaticn.
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Summing - up - full insurance value of capital is in prin-
ciple a fairly good neasure of the market = value of the capital-
items i,e, that the valucs should reflect both the suz2ntity and

the gquality of the capital stock in the establishments.

There is, however, a tendncy for srmaller establishments to
insure their capitel only partly, while the larger ones - almost
all of them - have insured all their capital. This in itself is
no source of error, but combined with the way the questions are
posed (i.e. full insurance value whether the establishmantg have
insured all their capital or not) may lead to biased capital in-
formations since one may in a lot of cases get only the value
insured for - the questions are misunderstood or they who answer
the questions do sinply not know what realy is the full insurance
value of the capital items as long as they are only partly in-
sured. So the "goodness" for the capital infecrmations is, I
think very much dependent or to what degrce the establishments
can give, and really have given the full fire insurance value.
There may be much error in the capital variables because of this,

Fourtly since one asks for capital owned and not capital
used, one may get a lot of establishments with a substantial
amount of their capital let to others. (As pointed out above
are those establishments renting their nroduction capital excluded).
It has been impossible to get additional informations about the
characteristics of these establishment, but the general impressicn
in the CBg is that for Manufacturing this is a minor problem.
There may be some establishments of this type, especially those
of small and medium size, but the number of these in relation to
the total number of establishments is considered to be low.

However, aga general evaluation ~f the capital informations
we must say that they contain a lot of sources of errors, and
the question left to discuss is then what effects this may have
on our estimates.

Let us clarify this problem in the simple Cobb-Douglas case,
writing the correct mecasures of production, labour and capital in

] .
log-values as y, X, and X, respectively.
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e have then the "true" relation:

(7.1) y = agtagx to,x

A
2 u

SR

where u 1s a stochastic variable, independently distributed with
expected value E(u) = C and standarddeviation o .
Ve assunme that we cbserve and apply a measure of capital

X, that contain errors in the fcllowing woy:
. *
(7.2) X, = X,*v

E . . , .
where x, as pocinted out 2above 1s the correct nmeasure of capital
and v is an error variable with E(W) = 0 and constant standard

deviation ¢ , we instead of (7.1} run:
v

(7.3) Y o= At (X ta, Xty where w = u-c,v

Since in (7.3) x, 1is dependcnt on ¥V, we do not by means of

2
the ordinary least square method obtain consistent estimates on
the parameters in the nroduction function. (8ee e.g. Durbinlz]

or Halinvand 08 cn 10),

Now, what intcrests us is then the character of the bias in
the estimates when anplying the simple least ~quare method in
a situation with errors in the measurement of capital: Especially
the bias in the capital elasticity but also the bias in the labour
elasticity, and thus also the bias in the estimate of the scale=-
elasticity.

We will then build on the simplifying assumption above and
further assume that the simple least square conditions are full-
filled for (7.1) i.e. that u is uncorrelated with % xg , and
alsc assume that v 1s uncorrelated with X1s X, and u.

The least square estimates on o, and a, from (7.3) are

1

M, M, =, ..
(7.4) 8, = ly 22 "2y gz
M1y 907Ny,
and
(7.5 . } MZyMll ﬂly?lZ
2 M. e e
H117227 %12
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, n

v = -: s -.'- —- 3 -

Where Mkj ~ igl (xki xk)(xji xj) k,j 1,2
n - -

and ij = E iil(yi—y)(x_ji-xj) J = 1’2

After some tiring algebra we find the probability limits of

our estimates as:

2
O, 0
, _ 12" v
(7.6) pl;gmal = o+ u202(02+02)-02
172 v 12
and 2 2
919,
-7 piiz %2 " az(l- 02(02+02)-02 ‘
172 v 12
7
Vhere 2 . n )
o, = 11m; I (xli-xl)
n>e" 1=]
2 .1 % % -x.2
g, = llmE b (x2i X,
nse® i=1
1 ¢ -
(7.8) 9,9= 11m§ .Z (xli-—xl)(x2 XZ)
nse® i=1
n
02 = plim— I (u.-u)2
u .
> i=1
n 5
ol = plint & (v,-)7
-0 n i:l

Thus the estimate of the coefficient of the variable con-
taining errors of measurcment is negatively biased and the esti-
mate of the coefficient of the variable not containing errors
of measurement is also affected. If assuming, as usualy is true,
that labour and capital are positivelycorrelated and that the
marginal productivity of capital is positive, then the estimate
of the elasticity of labour get a positive bias because of errors
of measurement in capital input., As the biases in our two esti-
mates go in oposite directions (under very reasonable assum-

ptions about intercorrelation between labour and capital, and



capital productivity) the bias in the scale-elasticity mnust be

expected to be nminor. The bias is:

a, (o -02)02
(7.9) pling =c + i .
n>e 0y (og+a,)=07,

and we could in fact test if‘ﬁz-ci # 0 and thus get an direct
test of the bias in the scalecclasticity. (This is not done in
the computations carried out till now, but may be carried out
later on)

The conclusions obtained about the effects of errors of
neasurement in capital is based on not to restrictive assumptions.
However, it should be added that labour input hardly is free of
errors of measurenent either as assumed, and that this may npodify
the biases computed above. One may also doubt that the relative
error is, in probabilistic sensec, the same for all units, as
assumed. As the quality of informations is considered to be
better for large establishmants than for small, this may not be
true. But I think the analysis above in any case throw light
on the main effects of out estimates because of errors of mea-
surement.

Beforec the discussion of errors of measurement is concluded,
it should be pointed out that there are possibly also some sys-
tematic errors in our capital data. The interview with a re-
presentative of a fire insurance company told us that almost all
large establishments insure all their capital, and that most of
them even have a 10-15%7 "safity margin' above the true market
value of capital, to be sure they do not loose anything on the
insurance in case of fire accident, The small establishments
very often insure their capital only partly. These differences
between small and large establishments should not matfer'ig all
establishments reported the full five insurance value of their
capital, whether all capital is insured or not. 3But if there is
a tendency of reporting only the insurance value, and this may
not be uncommon, then we get a systematic bias in our capital

data: The capital reported from small units is on the average
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to low, while for larger establishments it is on the average to
higho
To analyse the effect of this we may instead of (7.2) apply:

(7.10) X, = nx2¥V where n>1

(See Malinvand |16 ch 10)

In the same way as above we now get

2
0, ,0
. 12°v
(7.11) plin 8 = a,%0) — 5557
n-+ n 0,0 2+o 0," " 919
and 2 2
. 9,9
(7.12) piim 8, = a,(1 777, 2 72 )
n N 9192%9% 7 %12
As<302 - 0%2 must be positive we see that the systematic errors
on tth 1%%ojhtrae 1c1‘{:yllstb']1 ee%fp%artdes and our estimate of

the capitalelasticity still more downwards, in addition to the
effects of unsystematic errors in our capital data.

Even if the last effect analysed of errors in our capital
data may be rather doubtfull because of limited knowledge of
systematic errors possibly present, I think it is a rather safe
coneclusion that because of errors of measurement the estimates
obtained of the labour-elasticity are too high and the estimates
obtained on the capital=-elasticity are too low, and that the
estimates on the elasticity of scale are relatively little

affectedof these errors.

b) The assumption of the same parameters for all units in a sample.

To illustrate this problem we repeat the simple Cobb-

Douglas production function (written in logs, see 7.1)

(7.13) y = Ggta;x,ta,x,
A basic assumption made in the analysis is that the parameters

aj (3j=0,1,2) are identical for all units in each sample. If



this is not true we have made an spesification error that may
make the interpretation of the parameters difficult, and it may
lead to large standard-deviations of our estimates which conse-
quently leads to low degrce of explanation power of out models.
If both oy and a, are different for different units, the esti-
mates we obtain on these two narameters are weighted averages of
the micro-parameters for both labour and capital. The weights
of the corresponding microparameters (i.e. the weights of a4

in the estimate of ay and the weights of @y in the estimate of
az) sum up to 1 while the weights of non corresponding micro-
parameters (i.e. the weights of ay g in the estimate of o, and
the weights of Gy in the estimate of al) sum up to zero. So
only when one of the parameters is the same for all units is the
same for all units is the estimate of the other dependent on
corresponding microparameters only. (See Zellner B )

It is little we can do with this problem in the present case,
when only purely cross-section samples are available. We have,
however, tried to group the units into sub-industries in a way
that should make the assumption of identical parameters in the
samples not too unrealistic., But the effects pointed out above
m2y still be present, and may therefore be the main cause of
poor fit and large standard deviations on our estimates for some

groups.

c) Aggregation problems

A problem reclated to the one above is aggregation over in-
puts and outputs. Turning again to our simple Cobb-Douglas |
production function for illustration purpose, we know that both
value added, labour input and capital input are aggregated
var‘ables, and that the method of aggregation is arithmetical
sums.For the input,both, weighted and unweighted. What we should
have done according to theory when aggregating inputsrﬁgiuse
geometric sums with weights proportional to the elasticities of
the respective inputs. The general aggregation problems are
analysed in a lot »f publications (see e.g. Griliches [3],

Theil [26] s Solow @ﬂ ), so it should not be necessary to repecat



them here., It should, however, be pcinted out that what we have
done may lead to erroneous conslusions unless one inportant con-
dition is fullfilled, namely that there are no substitution pos-
sibilities between the different components of our input variables
Even if wc use linear logarithmic production functions, arith-
metic aggregation is appropriate in that case, Then the estimate
of the constant term may be affected only, And to assume non-
substitutability between the different components of our labour
and capital variables seems to me to be fairly reasonable.

For our labour measure the properitors and unpaid family
members may be a problem, but in total they do count for a very
little part of the labour power,so I think they do not cause much
trouble in this context,.

For cipital there are¢ hardly any substitution possibilities
between buildings and machinery. For cars it may, however, be
different, since our production-mecasure is a value concept and
as this value is measured, it can Le increased substantially
by increasing the number and application of cars for trans-
portation,

As a conclusion I think we can say that there are some pos-
sibilities for substituticn betwecen the components of our pro-
duction factors but that they arc not of such an importance that
this 1invalidates our analysis.

Most of the units in our samples produce more than one type
of product, The most statisfactory way of analysing these would
therefore be to apply multiproduct productions functions. How-
ever, the cecconometric theory in this field 1is almost completely
lacking, (see however, Mundlak [9]) and the informations making
such an analysis possible are also lacking.

When applying aggregatced output, the producticn function
is no longer single valued and the parameters depend in general
on the composition of output which, in turn, dcpends, among
other things, on the prices of the products in question. (See
Mundlak 09l) To say something atout the effects of this is in
the present case impossible since the informations that could

tell us something are completely lacking.



d) Differences in quality

Differences in quality are also a2 kind of error of measure-
ment, but we want to discuss it separately since we believe that
we can say somethins more spesicic about quality differences than
if they just were considered as '.rrors"

Writing the Cobb=Douglas production function.

(7.14) y = a0+a1x1+a2xzk%

where y=1lnV, x.=1lnL and x2=1nSK as previously, we may have dif-

ferences in quzlity both for labour and capital. Since our
capital measure in principle is the market value it shculd also
reflect difference in quality. Substantial errors of measurement
may however, make this reflection rather vague, but this is an-
other story, and is discussed in details above. What is left is
then to discuss differences in quality concerning labour. Neither
our N-variable or our L=-variable reflect quality differences. The
L-variable may, however, tell us something about the effect of

the differences in quality of wage-carners and empleyees, But the
general level of labkour-quality in an establishment is not taken
care of by these variables.

The quality-differences in labour-input may both be due to
differences in the quality of the hired labour and tc proprietors
and familymembers working in the establishment,

If we assume that there exists an quality index Q such as if
multiplied with the quantity of labour input L gives the true
measure of labour input, we should in fact have run: (See
Griliches [3])

(7.15) y = a0+a1(x1+q)+a2x2+u

where q = 1nQ, instcad of (7.14).

By running (7.14) we get biased estimates since w=u+a1q.
As previously we arec interested in what way we get incencistent
estimates when applying the least square method where the con-
ditions for obLtaining consistent estimates are not fullfilled,

because of differences in quality of labour input.



Ry applying the least-square formulas (7.4) and (7.5) in
this case, and taking probability limits, we get:

)

6,102"0,90
(7.16) plin 8, = o, (1+—— 2q2 12 ,
n-e 0.0n=0
1927%12
and
o 02 -0 (e}
q2°1 “ql 12
(7.17) plip &, = a,ta 2 2_ 2
e 21 999579,
., 1 D -
vhere o . = lim & 2(q;=q) (x;;-x.) i=1,2
n->r« i=1 + J ]

For the definitions of 0,0, and o see (7.98).

s
If we argue aleong téezsame liies as Griliches |3l, that the
quality of labour may be a substitute for quantity (aq1<0), and
that establishments with high labour-quality tend to use more
capital since high lalbour quality 1increascs the marginal pro-

ductivity of capital, we have negative bLias for &, (estimate

of the labour elasticity) and positive bLias for &zl(estimate
of the capital elasticity) - if labour and capital are positively
correlated (012>0), as 1s reascnable to assume.

The probability limit the estimatc of the elasticity of

scale, as defined previously is:

2 2
¢ ,(os=0,,)+0 ,(o,=0,.)
(7.18) plim = e+q, —4L 2 12 92 1 12
1 2 2 2
n-—>o T
1 2 12

and we see that nothing general can be said about the direction
of the bias in this case.

If we, however, also consider the quality of labour as a
factor of production, and as in (7.15) assume it has the same
elasticity as quantity of labour in production, it may be natural

to define the elasticity of scale as (See Griliches [3])

(7.19) e' = 2a,+a



and the asympthotic btias in our estimate of the elasticity of

scale as defined in (7.19) is:

2 2
(09=079)%05(97=075)
T2 2

9192 T 912

-1)

9q1
(7.20) a, ( 9

and we can conclude that in this case we consistently underesti-
mate the elasticity cf scale even if we assume 0q1<0.

The problem of omitted variables is related to the one dis-
cussed here. The "factor'" one in most cases is thinking of in
this connection is the managerial ability. This is to some ex-
tent included in the quality of labour discussion since properi-
tors are included in our labour-input variable., The effects
are generally the same, and we can say equally much or equally
little as in the case with differences in labour quality. (See
Griliches [3] . His discussion conserns agricultural production
units but seems to me to be equaly valid for manufacturing).

Differences in the quality of labtour may also complicate the
estimation of the elasticity of substitution from the ACMS-
relation, (See Griliches [4])

We have:
(7.21) ln% = a+blnW+u

If the proper measure of the labour input should be QL,
following relation should have been applied instead of (7.21):
(See Griliches [4])

(7.22) ln%i = a+blnWr+u

Total payroll
QL

Our measure of the wage-rate is %W =

.3
where W =

total payroll
L

(this is, however, only approximately true) we have the following

relation between 4 and v:

(7.23) u = v+(l-b)q where q = 1nQ.



As quality of labour obviously is positively correlated
with the wagerate i.e. covar(q,ln¥W) = cqw>0, we get a biased
estimate on the elasticity of substitution when applying the
least square method on (7.21).

The probability limit of this estimate is in fact:

Oqt
(7.24) plim B = b+(1l-b) 3_0.221
n>e W

hen the elasticity of substitution is above one the bias is
negative and when it is lLelow one it is positive, So ignoring
quality differences in labour input when estimating the elasticity
of substitution from the ordinary ACMS-relation bias our estimate
towards one. And still worsej if the only cause of variation
in the wage rate is differences in quality of 1aboﬁn we get

plim 8 = 1 (since we then have cqw=oé ),and we have cnaplete
aoss of identification. (See Minasian ﬁ@)

e) Assumptions concerninz the production function

Most of the relations applied for regressions are homothetic
i.e. the marginal rates of substitution depend only on input
proportions, and not on the scale of production. Our assumpticrs
are, however, a bit stronger in most cases since we also assume
a constant elasticity of scale. A homothetic production function
may have a variable scale-elasticity if it depends only on the
level of production (See Ringstad R4]).

But .even in cases when both the scale-elsticity and the
elasticity of substitution are constants they may have values
different from those supposed. The Cobb-Douglas production
function pre-supposes an elasticity of substitution of one. If
this is not true we may get biased estimates on both the elasti-
city of labour and the elasticity of capital, I have found no
other way of analysing this than by applying the Kmenta-approx-~
~imation of the CES-function which permits us to make a direct

comparison of the estimates on the factor elasticities obtained
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when assuming the elasticity of substitution equal to one and
when allowing it to be different from one but still constant.

Yhen we in the ACMS-relation (6.10) assume the elasticity
of scale to be one we get a problem related to the one above.
The problem is perhaps a bit worse in this case since we have to
introduce a endogenous variable to investigate the effect of the
elasticity of substitution of our assumptions concerning the scale-
properties and/or homotheticity of nroduction, We then run into
simultaneous equation problems, but these will be discussed later.

E either the elasticity of scale or the elasticity of sub-
stitution, or both in some, way or another vary, we have a situation
similiar to the one discussed in point b) above. By applying a
Copb-Douglas or a CES-function in this case may not be disastrous
if‘g;e interested in the level of the two elasticities for the
sample., This seems generally to be true according to Mundlak's
analysisllgl and it seem s to be true for a special case (thowh
under rather restrictive assumptions) for the scale-elasticity,
Ringstad |24 ],

A way of investigating our assumtions about homotheticity
is to apply the ACHMS-relations when the lnL term or the 1nV term
is included. As shown in section 2; if the degree of non-homo-
theticity is slight (i.e. m = 1) will the estimate of the ela-
sticity of scale be approximately equal to the estimate of u.
And as pointed out, in this case it is also reasonable to assume

that the estimate of the clasticity of substitution will be app-
1
1+p
fer from simultanecous equations errors will this way of investi-

. But as lang as these relations suf-

roximately equal to 6=

gatiny the homotheticity assumptions be of relatively little value,

f) Non-observable prices.

There are two, possibly three prices we would have liked to
have informations about, but that are either not available or
have to be "constructed! These are the price of output and capital

but the price of raw material could also have been of some value



for us. For labour we have constructed a "price" as the average
payment pr. hour for production workers. We have also tried to
construct a "price" of capital, but this variable is obviously
dominated of errors of measurement and is thus of limited value.
For gross production and raw materials (and consequently for

value added) we have no possibility to construct such a price.
Thus value added is as the name indicate a value c-ncept while
the appropriate measure is a quantity concept. To analyse pos-
sible effects of applying a value-concept instead of a quantity
concept for production we apply the simple Cobb-Douglas production

function once more:

(7.25) y = a1+alx1+a2x2+u

The correct spesification of this production function should

however be:

(7.26) Y=P = agta ;R ta,X,+V

where P = antilrg p is a price index of value added. If model
(7.26) have all properties necessary for obtaining unbiased
estimates when applying the simple least square method this is

not necessarely so for modell (7.25) since we have
(7.27) U= V+ p

and the conditions necessary to obtain unbiased estimates are

simply that
(7.28) covar x;p = covar X,p = 0

If (7.25) is true or not depends very much on behaviour of
establishments, If they try to maximize profit with respect to
one or both production factcrs will not (7.25) be true, but then,
without additional assumptions, will not even %7.26) give un-

biased estiamtes,
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Simultanous equation problems will be Jiscussed below, but
assume that the conditions are fullfilled for independence be-
tween the errorterm in the ©production function and the inputs
even when the behaviour is profit maximation with respect to
labour (this last assumption will also be commented on below)
Then we'll have:

(7.29) covar x,p > 0

1

and in addition we assume covar X,p = 0.
Applying: the least square formulas in (7.4 and (7.9 and taking

probability limits, we get:

2
g (e}
. & - 1p 2
plim 7y= oy* 72 _ .2
n 172 12
(7.30)
g (o]
. _ _ _1p"12
ﬁiim 8y= 0y 2.7 _ 2
1°2 12
where:
1 - -
. =13 b - -
(7.31) olp 11m5i=1 (xll xl)(%_p)
n->o

Thus even if the profitmaximizing behaviour with respect to
labour is assumed not to imply interdependence between the factor
inputs and the error term in the production function, will vari-
ations in the price of output-imply biased estimates. And the
bias is positive for the estimate of the elasticity of labour and
assuming labour and capital positively correlated, a negative
bias for the elasticity of capital.

The bias in the scale-clasticity will in this case be:

2
(7.32) plim 8= ¢+ (9279,2)9,
ne 7.7 7
192 7 Y12
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and as in the case of errors cof neasurement in capital we could
in fact thest if 022$ 012 and thus get an direct test of the bias
in the scale-elasticity.
The price-problem is also present in the other main type
of relations in our study, namely the ACMS-relation for estimation

of the elasticity of substitution:

(7.33) 1n§ = ag+blni+u

As pointed out in secticn 2 the correct spesification of

this modell should be:

\Y W : #H \'A
(7.34) lni a0+b1n$ w where V 3

and we then get the following relation between u and v:
(7.35) u = v+(l-b)lnp

Much of the variation in the measured wagerate 1is certainly
due tc the same causes as the variation in price, namely location,
So even if there are forces complicating this picture, we may
expect that there is some positive correlation between the wage-
rate as measured above and the price i.e. covar plnWl = Oup” 0.

So even cur estimates of the elasticity of substitution are in

general biased, and the probability limit can be shown to be:

(7.36) plim B = b+(1-b) ZHE

n->« 03]

i.e. when the elasticity of substitution is above one ther the
bias is negative, and when the elasticity of substitution is
below one, then the bias is positive. So when ignoring price-
d ifferences in output we must expect our estimates of the elas-
ticity of substitution to be biased towards one.

In the same way as for quality differences labour input
wve in this case will get completc loss if identification in

relation (7.33) if all variation in the wage-rate is due to
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variations in the price of output. Then Oup = cé and plir. 8§ = 1,
If the price variations main.y are due to differences in
location, the effect cn our estimates of ignoring these differences

in estimation may to some extent be eliminated by including re-
gion variables in both the production relation and the ACMS-re-
lation applied in estimation. These region variables are, how-
ever, in a sense ccmnlex as not only price variations may be in-
cluded in them, but also such elements as regional differences

in productivity. They may also be correlated with the size-dis-
tribution of establishments and they may therefore also reflect
differences in productivity with size. But the region variables
are the only ones that can *ell us anything abour pricevariations,
But on background of what is said above, the interpretation of the

corresponding stimates is difficult.

g) Problems of imperfect markets.

Some authors have argued that imperfect markets may make the
estimation of the elasticity of substitution from a simple ACMS-
relation invalid. Below we'll show that this is not true under
rather reasonable assumptions about the character of the imper-
fections,

When applying the ACMS-relation one usually assumes perfect

competition and in this case we have:
(7.37) 1n(g—z = loW+u

(where u is a samdom variable)

If we assume that there exist a constant elasticity of supply of labour
and a constant elasticity of demand of the product, both different from zero,
we get instead of (7.37) (See e.g. Klein f13] )

1

v 1+

(7.38) 1In(E+) = In(—2) + 1n¥ +u
3L ]
1'*‘6

where n is the elasticity of supply andf 1is the elasticity of demand. In
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case of the CES-function we then get:

(7.39) 1% =a+ bloW + U
L s

where a=-—InEE —)
1+p § (1+%)

Consequently only the constant term is affected in the incomplete competition

case compared with the perfect competition case.

h) Simultanous equations problems.

The different relations applied are based on different assumptions
about behaviour. As pointed out previously it secems to be reasonable in the
present case to assume that capital is predetermined and subject to long run
considerations concerning profit. The same may to some extent be true for
labour, but as this is a more mobile factor of production the possibility to
adjust this factor to existing conditions is better.

When running relations founded on the Cobb-Douglas production function,
either of two assumptions must be true,leasﬁwe get biased estimates. a)

There is no economic behaviour - neither, profit maximation nor cost mini-
mation etc., b) The units maximize the expected value of profits i.e. profit-
maximation with respect to labour is carried out in terms of expected prices
for labour and product. (See Irvin Hoch fQJor Irwin Hoch and Yair Mundlak
IlOI ). In general if the error in the production function affects only
output and is not transmitted to the other variables in the system, then there
is no simultaneous equations bias i.e. the conditions for applying the simple
least square method on the production function are fullfilled.

S> if the error in the production function is fully or partly transmitted
to the first order condition for profit maximum, then the conditions for ob-
taining unbiased estimates by applyin§t£¥%inary least square method on the
production function are not fullfilled. Write the Cobb-Douglas production

function as:

(7.40) y = a, + @ %y + a,X, +u



and the first order condition:

(7.41) y - %= 1n0L1 Xy +V

og
where X3 =|wage-rate and v and V are error terms, independently distributed.

If the error term in (7.40) is fully transmitted to (7.41) it can be
shown that we when applying the ordinary least square method on (7.40) get

estimates with the following asymthotic properties:
2

4

(1111)0h
(7.42) plim dl = dl + 5
n>o o
2 _22”*02 + 02
3 2 v
%2
and 2 2 )
(0,0, = 0,,)0
(7.43) plim &, = o, - —2 2 237U
n>e 2 2 02(02 + o’ + 02)-02
273 u v 23

As we must have oy and a, both less than 1 (second order conditions for
profit maximum) we sce from (7.37) that the elasticity of labour will be
biased upwards. From (7.38) we see that for the elasticity of capital the
bias can bee both positive and negative, it depends on the size of the elas-
ticity of capital, the variance of capital and the intercnggg}ggion between
wages and capital. If this intercorrelation is strong, then we can expect to
get a positive bias.

For the elasticity of scale we have:

o 2
.
o ((1-e)+ 9y )
(7.44) plim & = ¢ + S
N> o
2 2 2 23
ogto +o. = —5
%2

If it is strongly increasing returns to scale the bias may be negative, while
for constant returns to scale and decreasing returns to scale the bias is

positive. The bias - in case of constant returns to scale is simply



25 2

u 23
2.2 7 2. 7
0y (o3*0,*+ 0y) =0y

Thus the simultanous equations effects of our single equation estimates
tend to equalize the returns to scale estimates - i.e. large returns to scale
are biased downvards and small are biased upwards.

To gum up this section is difficult. We have, thoagh under simplifying
assumptions, analysed different sorces of systematic errors that seem to be
the most important in the present study. The analysis is partial and to
conclude about the total cffect of two or more sources of errors is a bit
dangerous, since we camcdt without additional assumptions add the errors
together. There may be a substantial inteTaction and interdependence bet-
ween the different types of errors. But I think it is fairly safe guesses
that a) In the Cobb-Douglas case do we get estimates of the elasticity of
labour that are too high and estimates on the elasticity of capital that
are too low, b) In the ACMS-case do we get estimates on the elasticity of
substitution that are biased towards unity. c) Unless we define the elas-
ticity of scale also to include the elasticity of labour-quality, is it im-—
possible to say anything about the probable bias in the elasticity of scale.
d) These conclusions are also more or less valid ‘or the other relations in
this study, not only to the simple Cobb-Douglas production function and the
simple ACMS-relation which are those two relations we have analysed in con-
ection to the discussion of different types of systematic errors in our

estimates.
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Section 8

The Results

In this section some selected results are presented and discussed. To
present all results seems to be of no use, and it would have made this section
almost unreadable. To some degree the selection is arbitrary, but the main
principles for selection are everywhere the same. Firstly we have consen-
trated the presentation around the five main types of production functions
in this study. Namely the value added Cobb-Douglas production function, the
gross production Cobb-Douglas production function, the Kmenta approximation,
the ACMS-relation (relation 6.10) and finally one or two production functions
where the log-linearity and/or the homotheticity assumptions of the “CES'-
function are investigated. (relations 6.14 and 6.15) These relations are
denoted Net C.D, Gross C.D. Appr. CES, CES and "CES" respectively, also
when one or more quality-variables are included. It should be added, however,
that the Kmenta-approximation often leads to insensible results concerning
the elasticity of substitution (negative estimates), and in these cases,
and in cases when the estimate of the coefficient of the square-term is very
low in relation to its estimated standard devivation, this relation is not
included among those presented.

Secondly we have included in some runs those quality-variables that seem
to explain a significant part of the variations in the value added per labour
input unit. To know which variables this might be, we have applied (6.5) and
(6.9) for "pilot-runs”, and rerun some relations including these variables.
This "fishing” in the data makes of course the statistical interpretation
difficult and the usual t—and F-tests are not strictly valid in this case. 1
will, however, apply the terms "'significant” and “insignificant'. And then
simply as a short hand description of the explanation power of the variables
whose corresponding estimated coefficients are above or below two times their
estimated standard deviations, respectively.

For all regressions included in the presentation we give estimates,
standard deviations, multiple correlation coefficients and mean square of
the deviation from regression (unexplained variation denoted M.SQ). All runms

are carried out on a IBM 360 in double precision.



In this section we firstly present some results for"Total Manufacturing'
i.e. for all units included in the present study pooled into one sample.
Secondly we comment some regressions run for most samples, but not included
in the discussion elsewhere. Thirdly we present and comment some selected
results for the different samples, mainly those samples presented in table
(5.1, but also some others.

The discussion is not as detailed and complete as it should be, mainly
because of limited time available. But a reason for incompleteness is also
that we still are at a relatively early stage of the project, and consequently
have only partly managed to exheust all possible informations about the dif-
ferent marnfacturing industries present in our data and available from ex-

ternal sources.

A) Results for ""Total Manufacturing’.

In addition to the "merged” sample consisting of all units in the 27
groups presented in table (5.1) we also applied a sample counsisting of of
all units in Manufacturing not excluded because of the criterions listed on
p. 32 in this paper. So we in this sample have 1786 units in addition to
those 5361 in our 27 groups.

The differences in the results of these two sets of data were all minor:
The estimates on the elasticity of scale were allmost identical, the esti-
mates on the elasticity of substitution (both for the Kmenta approximation
and the ACMS-relation) were slightly higher for the larger sample, the esti-
mates on the labour elasticity a bit lower, and the estimate on the capital
elasticity a bit higher for the larger sample. The differences of the esti-
mates on the coefficients of the qualityvariables were also ignorable. So
on the average the units not excluded because of the criterions on p. 32,
but nevertheless excluded of other reason are not nmuch different {rom those
we have included in the runs presented in this section. There may, however,
be large variations between individual groups of those excluded, and I think,
larger variations than between those groups included in the present study.
(See p. 33 where our main argumentS for exclusion of groups are presented)

In section 4 two measures of labour input and two measures of capital
input are presented. We have N and K as unweighted sumsof rhe components

of labour and capital respectively, and L and SK as weighted sums. Even if
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we are going to present the results only when L and SK are used, it may be of
some interest to compare the results we obtain for the "'weighted-sum~input’
version with those obtained for theunweighted-sum-input version'".

In table (8.1) we present the results for thrwe relations, the simple
for labour

Cobb—-Douglas relation,(l) the same relation when qualityvariables

and capital are included @.) and for the Kmenta-approximation to the CES-
function (2). It should be noted that for the N-K version, 1n§ is applied as
the dependent variable while ln% is applied in the 1-SK case.

It is interesting to note that in this case, where we have pooled all
units into one sample the standard deviations of tie estimates are very small
in relation to the size of the corresponding estimates. This indicates that
the differences between the different manmfacturing industries are much less
significant than one could have expected. This is, however, not the case

3f and E, that on the average seem to have no influence on value added

in the manufacturing industr:es.

for g

Table 8.1

The effects of different measures

of labour and capital input.

The N,K-version The L, SK version !
1 2 3 1 2 3
1N 0.072 0.072 0.057 | Inf 0.064 0.064 07052
(0.006) (0.006) (0.007) (0.005) | (0.005) | (0.006)
1K 0.229 0.336 0.244 | ; SK 0.199 0.236 0.199 !
N (0.009) (0.055) (0.009) (0.009) | (0.023) | (G.009)
K.2 -0.013 SK. 2 -0.012
(1) (0.007) (Ing=) (0.007)
d -0.541 | d -0.428
(0.073) (0.070)
0.175 0.004
gy (0.038)| &1 (0.038)
1.796 0.621
&2 (0.197) 82 (0.180)
0.001 0.001
g3 (0.001)| 83 (0.001)
¢ 0.024 | 0.048
(0.033) (6.032)
-0 +0
E (0.001)| E (0.001)
Inter- Inter-
cept 2.045 1.837 1.968 | cept 1.920 1.897 1.956
R 0.39 0.39% 0.420 [ R 0.351 0.352 0.362
M.SQ 0.224 0.224 0.219 | M.SQ 0.203 0.203 0.202 |
4=0.229 4=0.200
8=0.880 8=0.877



The differences in the effects for the "true' factors of production,
labour and capital, are as we see only minor. The estimated elasticity of
capital is slightly lower for the L-SK version than for the N-K version,
while the opposite is true for the estimated elasticity of labour, but the
difference is smaller. So the estimated elasticity of scale is somewhat
lower for the L-SK version.

The main differences of the N-K, and L-SK versions can, however, be
read from the estimates on the coefficients of our ratio-variables. The
estimated effect of our gl-variable (that tells us if the wachirery capital is
correctly weighted in our capital-input measure or not) is reduced to almost
nothing in the L-SK version. A substantial reduction in the effect of our
gz‘variable (value of cars in relation to total capital value) is also worth
noting. The gains in weighting the labour input components in the way we
have done seem, however, to be much smaller. To impute anrg$2?§3é|g§urs
worked for cwners and family-members equal to the average number of hours
worked for production workers in manufacturing seems to overstate, highly
significant, either quantity or quality (or both) of the work done by these.
This is an interesting finding in itself, and may lead to another, and lower,
weight given to this type of labour input,

Even if there are large individual variations between the samples we
have divided the manufacturing industries into, the application of the L-SK
version instead of the N-K version leads to a lot of cases more when the
ratio-variables are?gnsignifiéggg?gfaa%ﬁézsense of this term pointed out
previously). This, together with other differences of any interest between
the two versions will, however, be discussed when the results for each sample
are presented.

Even if the variations between industry groups seem to be minor, we have
also run some regressions containing dummy-variables for two-digit industry
groups. We have then used industry-group 20 as the base group. In table 8.2
we present results for Net C.D. Gross C.D. and Appr. CES. and in table 8.3
we present results for the CES and “CES' relation. The "a' tables contain
results when no industrydummies are used, and the b ’ tables contain results
for the same regressions when industry dummies are included. Finally we in
table 8.4 present the estimates on the coefficients of the industrydummies
for three cases; for the net and gross Cobb-Douglas production functions
when only ‘'true”’ factors of production are included in addition to the in-

dustry-dummies, and for the simple ACMS-relation where only the logwage-rate



is included in addition to the industry dummies.

As we sece does not the introduction of such industry—-dummies change the
results very much. The inprovement of the fit is slight and the changes in
the estimates are all minor. The estimites on the coefficients of the in-
dustry-dummies are in most cases significant and there are relatively good
correspondance both in sign and size between the sets of estimates obtained
for the net and gross Cobb-Douglas production function, while for the CES-
function compared with the two other relations there are substantial diver-
genses, especially for the groups 28-38. It is difficult to get a reasonable
explanation fur this.

More interesting it is to compare the results obtained for different
types of relations. Firstly we see that in addition to the results obtained
for the quality -variables in the regressions presented in table 8.1, table
8.2 and 8.3 tells us that ‘typec of establishment’ on the average is of sig-
nificant importance for production. Establishments belonging to mulitunit
firms have slightly but significantyjhigher production value per labour input
unit. On the average is also region of importance. As production is measured
by us (value added or gross production value) is output per labour input unit
in the Oslo-region significantly higher than in the two other regions. When
using the CES and related production functions this is, however, much less
clear. The way we have measured the wage-rate seems to have taken care of
much of the regional effects in the production value.

If the regioanl differences in the value added mainly are due to dif-
ferences in the pricelevel of valu%hgﬁgggigg?&ﬁg %??ggfences of the effects
concerning our regionvariabeles in the Cobb-Douglas production functions and
the Kmenta-approximation compared with those in the ACMS and related functions
may be due to that the variations in the wage-rate are mainly a reflection
fo differences in efficiency and prices of output. This is a very probable
explanation to my opinion, but it is not comfortable as this, as pointed out
in section 7, may lead to identification problems concerning the elasticity
of substitution. There séems, however, also to be some cther sources of
variation in the wage-rate, since the ACMS-relation, both with - and with-
out “quality” variables give an elasticity of subsitution significantly below
one (thowHwith slight margin) Since our estimates of the elasticity of sub-

stitution obtained by means of the ACMS-relation obviously are biased towards
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Table 8.2

Estimates based on the net and gross Cobb-Douglas production functions

and the approximated CES function.

Table 8.2a Industry-dummies not included

Net C.D. Gross C.D. Appr.| CES
nl. 0.064 0.058 0.022 0.006 0.064 | 0,057
(0.005) | (0.008) | (0.003) | (0.004) (0.005)| (0.00¢)
15K 0.199 0.192 0.101 0.090 0.236 | 0,235
L (0.009) | (0.009) | (0.005) | (0.005) (0.023)| (0.623)
1 0.560 0.554 (1n§§)2 -0.012 | -0.015
L (0.004) | (0.004) L (0.007)| (0.007)
A -0.363 ~0.227 -0.372
(0.072) (0.040) (0.072)
-0.006 0.001
& (0.038) (0.038)
0.533 0.526
LY (0.180) (0.180)
B 0.039 0.051 0.041
(0.014) (0.008) (6.014)
. -0.098 -0.095
3 (0.031) (0.031)
R -0.082 -0.042 ~0.082
1 (0.015) (0.009) (0.015)
R -0.108 -0.036 -0.108
2 (0.015) (0.009) (0.015)
Inter-
cept 1.920 2.021 1.654 1.760 1.897 | 1.996
R 0.351 0.377 0.920 0.023 0.352 | 0.378
MSQ 0.203 0.199 0.067 0.066 0.203 | 0.199
'6=0,200 0=0.192
6=0.877 6=0.851
Table 8.2b. Industry dummies included
InL 0.067 0.057 | 0.017 0.003 0.067 | 0.056
(0.006) | (0.008) [(0.003) | (0.004) (0.006)] (0.008)
15K 0.184 | 0.176 | 0.085 0.076 0.216| 0.213
L (0.009) | (0.010) |(0.005) | {0.006) (0.023) (0.023)
1o 0.571 C.562 |, SKy2 | -0.011 | -0.013
N (0.004) | (0.004) |\ L (0.007) (0.007)
d -0.363 -C.215 -0.370
(0.072) {0.039) (0.072)
-0.020 -0.014
& (0.039) (0.040)
. 0.345 0.338
2 (0.180 (0.180)
B 0.042 0.040 0.043
(0.014) (0.008) (0.014)
. -0.071 -0.069
3 (0.030) (0.030)
R -0.082 -0.042 -0.082
1 (0.015) :0.008) (0.015)
R -0.098 -0.034 -0.098
2 (0.015) (0.009) (0.015)
Inter-
cept 1.924 2.043 | 1.672 1.763 1.908 | 2.025
R 0.398 0.417 | 0.928 0.929 0.398{ 0.418
M.SQ 0.196 0.193 | 0.061 0.060 0.196 { 0.192
3=0.184 8=0.176
6=0.884 6=0.855
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Table 8.3

Estimates based cn the CES-and related functioms.

Table 8.3a. Industry-dummies not included

CES YCES"
1nW 0.950 0.918 0.941 0.896 0.913 0.888 0.682 | 0.693
(0.024) | (0.024) | (0.025) ! (0.025) | (0.024) | (0.025) | (0.023){ (0.023)
1nL 0.044 0.022
(0.005) | (0.006)
1nV 0.150 | 0.163
(0.004){ (0.005)
d -0.450 -0.348 0.379
(0.060) (0.066) (0.059)}
B 0.077 0.070 0.018
(0.012) (0.013) (0.011)
r -0.066
1 (0.013)
r 0.056
2 (0.023)
r 0.056
3 (0.023)
R -0.019 -0.021 -0.017 0.011
1 (0.015)| (0.014) (0.014) (0.013)]
R -0.018 -0.022 -0.014 0.042
2 (0.015) | (0.014) (0.015) (0.013)
Inter-
cept 0.611 0.691 0.641 0.730 0.529 0.659 0.242 0.090
R 0.473 0.482 0.473 0.494 0.484 0.496 0.614 0.619
M.SQ 0.180 0.178 0.180 0.176 0.178 0.175 0.145 0.143
Table 8.3b. Industry-dummies included
1nW 0.973 0.946 0.963 0.921 0.943 0.914 0.671 0.682
(0.026) { (C.026) | (0.026)| (0.027) | (0.026) | (0.027) | (0.025)| (0.025)
1nL 0.032 0.018
(0.006) | (0.006)
1aV 0.150 0.176
(0.004)| (0.005)
4 -0.355 -0.283 0.412
(0.060) (0.065) (0.058)
B 0.034 0.029 - 0.021
(0.013) (0.013) (0,012)
r -0.048
1 (0.013)
r, 0.046
(0.022)
r, (8'333) -¢.021 -0.003
y (0.014) (0.013)
-0.019 | -0.023 -0.023 0.012
R -0.024 -0.026
2 (0.015)| (0.015)
Inter-
cept 0.638 0.705 0.674 0.755 0.589 0.70¢8 0.295 0.162
R 0.520 0.523 0.520 0.527 0.524 0.528 0.640 0.645
M.SQ 0.170 n,169 C.170 0.16¢ 0.169 0.168 i 0.137 0.136
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Table 8.4

Fstimates on the coefficients of the industry-dummies

Tater-
Group cept 21 23 24 25 26 27
imple 1.924 0.126 {~0.153 }-0.143 -0.044 -0.C11 -0.130
1 Eet C.D. (0.061) ] (0.032) [ (0.028) | (0.020) | (0.020) | (0.036)
imple 1.672 0.410 |-C.116 |-0.022 -0(.083 -0.080 -0.101
2 grosa C.D. 70.034){(0.019)(0.017) | (0.011) | (0.012) | (0.020)
Simple 0.638 0.183 {-0.006 |-0.106 -0.166 -0.198 -0.006
3°[CES (0.056) { (G.030) {(0.026) | (0.019) | (0.019) { (0.032)
( .ntinued)
28 31 33 34 35 36 37 38
1 0.031 0.228 0.191 0.085 0.089 C.045 0.100 0.026
(0.038) (0.033) {(0.030) | (0.074) {(0.C24) | (0.032) | (0.046) | (0.040)
2 0.070 0.082 0.143 0.078 0.060 €.012) 0.049 0.015)
(0.022) (0.018) | (0.017) }(0.042) | (0.014) | (0.019) | (0.026) 0.023)
3 -0.118 0.248 {-0.026 |~0.1€0C !{-0.097 -0.,127 -0.024 -0.142
(0.035) (0.030) | (0.028) 1(0.069) |(0.022) | (0.030) | (0.C43) | (0.037)

one (see section 7) it is of interest to look at the estimates
on this parameter obtained by means of the Kmenta-approximation.
The coefficient of the square term is on the vergeof being
significandy|different from zero in three of the four cases nre-
sented in table 8.2, and in the fourth case it is significant
with slight margin. By computing the estimated elasticity of
substitution in the way pointed out on p.9 we get the highest
estimate 8 = 0,884 in the case industry-dummies but not quality-
variablas are included and the lowest estimate 8 = 0.851 when

the quality-variables are inclused, but not the industry-dummies.
These estimates indicate that our suspicions concerning the
sources of variations in the wage-rate are true and that the es~
timates obtained by means of the ACMS ~relations really are biased
towards one.

In this case, when we have a vast number of units, the Kmenta
approximation seems to lead to sensible results concerning the
elasticity of substitution, and thus it is valid to use this
relation as a control on the results obtained for the elasticity
of substitution elsewhere. This is, however, not so for our
sub-samples applied 1in this study. Very often the Kmenta-app-

roximation leads to negative elasticities of substitution, even



in cases when the coefficient of the square term is significant.
In almost all of the rest of the samples thé%ﬁﬁﬁ%&%ﬁgﬁx%g qg%ig-
nificant, and/or lead to an elasticity of substitution substan-
tially above one when the ACMS relation gives an elasticity of
substitution below one - or substantially below one when the
ACMS-relation leads to an estimate above one.

The lack of succes8 in obtaining reliable informations about
the substitution conditions between labour and capital in pro-
duction by means of the Kmenta-approximation is to my opinion
very much due to errors of measurement in capital. And this of
course makes this relation almost valuless as a "cross-check" on
other relations validity as a base for getting informations about
the substitution properties of the production factors.

About the gross-production regressions not bery much is to
be said. The most striking result is perhaps the reduction in
the estimate on the elasticity of scale when treating rawmaterials
as a factor of production in the same way as labour and capital
i.e. assuming substitutability instead of "fixed coefficient".

As could be expected, whether the estimate on the elasticity of
scale was reduced or not, the elasticities of labour and capital
are substantially reduced. These two findings are easily con-
frimed in table 8.2, and they are generally present in our sub-
sample-results also.

The interpretation of the results obtaine¢d by means of the
"CES"-relations is as pointed out in section 2, difficult since
there are at least two possible reasons why the coefficients of
the 1nL or InV terms are significantly different from zero. Either
non-constant returns to scale or nonhomotheticity may lead to
this.

If we heve homotheticity the coefficient of the 1nW term,
when 1nV also is included, stilllis the elasticity of substitution
(see relation (2.28)). 1If, thus this coefficient is insigni-
ficantly different from the elasticity of substitution in the
simple ACMS~-relation it is at least not too inreasonable to
assume that if the coefficient of the 1nV term is significant

it is due to non-constant returns to scale and not because of



non~homotheticity. On the other hand, if we have significantly
different coefficients of the 1n¥Y term in the simple ACMS~case
and the case when 1nV is also alded we may believe that the
production function is non-homothetic. If we then assume that
p = 1 (this does of course not mean that we have constant re-
turns - simply since the production function is non-homothetia),
we can compute m from the relation where 1lnL is included in ad-
dition to 1lnW (see relation 2,30). This 1is, however, a rather
"inconsistent estimation” of m if the coefficient of the 1nV
term is significant, since it will be zero when p = 1. (see
relation 2.32), and more often than not this coefficient really
is significant.

But if we assume p = 1 we get by means of relation 2.30
fi = 1,50 for total manufacturing when no industry-dummies are
included and @ = 1.56 when industry-dummies are included (but
in both cases ndquality - wvariables are included.). This and
the results presented in table 8.3 in general indicate that the
assumptions on which the simple ACMS re1;€?J§T§¥2 not strictly
fullfilled and thus that the estimates on the elasticity of
substitution obtained from this relation are unreliable also
because of this. However, if the clasticity of substitution
really is constant, all results for total manufacturing, indicate
that it is below one on the average. And this conclusion, at

lecast, seems to be rather safe.

B. Results for sub-samples not presented elsewhere.

When discussing the results for each industry-group cons-
tructed, we have, as pointed out, made a selection. There may,
however, be some results not selected that are of some interest,
and thusfﬁ??& be presented here. These are the results obtained
by means of relations (6.7), (6.16) and (6.17)

The main purpose of relation (6.7), we note, is to investi-
gate any significant difference in the level of the scale elas-
ticity for different size-groups. This is another way of in-
vestigating our ass umapbtoiuotn s %haed e e olre Hos eorft it Ve Ooft Her drue taitoino ns,
The results concerning the quality-variables are not much dif-

ferent from those obtained elsewhere, and will not be commented

here.
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Table 8.5

P

Estimates on the

parameters

in relation (6.16) (Dependent variable 1n65—£—£—))

Sample Estimates Estimate |Estimate on
on the the el. of
elasticity}sub. from the¢

K Inter- of sub. |simple ACMS-
lnf 8 dg cept R M.SQ relation.

Total Manu-|-0.523 | 0.962 |-2.676

facturing | (C.016)|(C.338)| (0.035)|~2.162 | 0.753/0.705/ 1.912 0.950

-0.939 | 0.866 |-2.953

20.1 (0.101) [ (1.852)| (0.273)|-0.437 | ©.75410.699] 1.065 1.022
=0.799 | 2.214 |-2.846

20.2 (C.116) | (2.4745| (D.347) | ~0.746 | 0.552{0.527] 1.252 0.660
=0.478 1 5.590 |-2.439

2G.3 (0.095) | (3.022){ (€.169)|-2.161 | 0.812/0.778] 2.092 1.134
-0.568 | 0,207 |-2.610

20.4 (G.050) | (1.254) | (0.106) |-1.865 | 0.792{C.690 1.761 0.933
=0.415 {-0.337 |-1.7286

20.5 (0.120) | (3.558) | (0.182) |~2.746 | 0.854]0.293] 2.410 1.560
=G.705 | 0.823 [-2.647

20.6 (0.094) | (1,552)| (0.167)|-3.634 | 0.692]0,807| 1.418 0.964
=U.9IT | 2,260 | =)

21 (C.210) | (3.719) -0.651 | 0.68410,685] 1,098 1.074
1=0.750 | 0,353 [-2.486

23 (0.079) | (2.342)|(0.175) |-1.241 | 0.768]0.525| 1.333 1.028
=U.672 | 2,486 |-2.9653

24.1 (C.160) | (3.560) | (0.2¢3) |~1.888 | 0.798/0.440] 1.488 1.563
=G.639 | 0.473 |-2.8657

24,2 (0.112) {(2.694) |(0.223) |-1.633 | 0.749{0.668] 1.565 1.101
=U.81% [-(0.756 |-2.911.

24,3 (G.123) 1(1.413) | (0.312) |-1.427 | 0.797{0.611] 1.629 1.343
=0 8685 | 0,059 |-2.8C9

25.1 (0.059) | (0.849) [ (0.080) |-1.574 | 0.84610.618] 1.460 0.736
-0.470 2.343 |~2.677

25,2 {(0.G80) | (1.577) (0.172) |-2.473 l0.78710.657] 2.128 0.949
=0.59%4 | 0.723 |-2.658

26,1 (0.102) | (1.9¢1) |(5,18¢)1-2.009 10.68410.638! 1.684 1,002
=0.445 | 2,675 |-2.4595

26,2 (0.078) |(1.219) {(£.02C) |-2.964 | 0.78010.553] 2.247 0.985
-0.661 |[-1.856 |-2.240

27. (0.070) |(2.219) |(0.131) |-1,409 10,82910,422] 1,513 1.111
<0474 [=5.856 [~2.536

28 (C.115) |(2,905) {(C,2C1) |~-1.937 | 0.7411C.£62] 2,110 0.593
-0.376 | 5,i52

31,1 |€C.284) 1(7.145) | %) -2.942 10.17311.263| 2.660 2.171
=0.726 | 9.335 |-1.73C | '

31,2 |(0.116) | (4.787) |(¢.231}1-2.088 10.80710.522| 1,377 1,545
=U.770 16,292 |-3,371 ,

31,3 1€0.205) | (4.664) {(C, 463)|-0.564 |0.651]1.001] 1.299 1.203
-C.592 112,634

33,1 1(C.204) | (5,504) | ) -3.435 10.41210,993] 1.689 1.029
-C.535 | 1.812 |-3.72¢

33,2 1(C.C93) | (1.147) {(c.241)|=1.907 [ 0.253!0.590] 1.869 1.376
=C.472 111.488 '

34 (C.261) |(4,899) | x) -1.634 10.516/0,631| 2,119 1.173
-0.506 [-0.552 Lo g5 | . 1 R -

35 (C.063) | (1.235) }(0.142) {-2,176 10.6990.681] 1.976 0.901
-0.473 J-2.040 L2 477, ]

36 (0.101) | (2.204) |(0.187) |-2.310 | 0.711{0.731] 1.114 0.858
=7.220 14201 L2695 T L

37 (C.112) |(3.186) |(0.271)[-2,968 |0.766]0.634| 3.040 0.827

0.673 | 1.461 L2 779 ‘ , )

(0.118) 1¢2,561) 1(0.222) [-1 ' 0772107900 1486 0.445

38
x) Less thaa Five units in the sample have dg=0, and so th1s variable 1s excluded.



For Total Manufacturing we found that the elasticity of scale
is significantly lower (but with slight margin) in the upper size
group, (estimate: - 0,083, est. standard deviation 0.040 when no
industry-dumnnies were included and est = 0.103 and est, st.dev.=
0.039 when industry-dummies are included.) This seems to confirm
the assumption often made in the theory of production that the
elasticity of scale is decreasing, implying an U-shaped average
costcurve.,

The corresponding results for the subsamples are unfortunately
not equally uniform. In many cases the estimtes on the coefficient

of the r,lnL term (or r'lnL term) is positive, and significantly

positive3in one case (sample 31.1). 1In only two cases it is sig-
nificantly negative (samples 27 and 38). Often the absolute
value of the estimate is rather large, but then, with correspon-
dingly large estimated standarddeviation. This is another indi-
cation that the "non-identified" variations in our data is at
least equally large within industry-groups as between industry-
groups.

The results for relation (6.16) are presented in table 8.5.
As the coefficient of the 1n%—term is -% where ¢ is the elasticity
of substitution, we for all samples get an estimate on this
parameter above one. This doeénot, as we see, correspond very
good with the results for the elasticity of substitution obtained
by means of the simple ACMS-relation. Taking the substantial
errors of measurement in the variables in relation (6.16) into
congsideration (this led, as pointed out in section 6, to treat
ldﬁLEﬁELE) as the dependent variable as this one was considered
to contain larger errors of measurement) the reliablility of the
results of this relation is rather dubious,

The third relation worth some comments in this connection 1is
the net rate of returns - relation (6.17). The results are all

rather poor. For total manufacturing the estimate on the
coefficient of the lnN-variable is positive and the coefficient
is significant with slight margin., (est. = 0,021 st,dev.=0.,009)
The estimates on thc coefficients of the size-group variable are

all negative, but only the coefficient of the larger size-group



variable is siguificant (est = - 0.064 st.dev. 0.028). For the
sub-samples are there only there (24.3, 26.2 and 36)where the
coefficient of the lnN-variable is significanthpositive. In a
lot of samples the estimte on this coefficient is negative, but
in no cases is the coefficient significantly negative. There
are in some samples coefficients of the size-group variables or
industrygroup-variables that are significant, but more often
than not are most or all of the coefficients not significant,
So it seems not toc be of much value to present the estimates

here.

C. Results for Industry Group 20; Food Manufacturing Industries.

a) Results for Sample 20.1: Industry Group 201:; Slaughtering and

Preparation of Meat.

In table 8.06a and b we present some selected results for this
sample - consisting of 171 units.

Firstly we note that the estimated elasticity of capital is
rather low, both considered isolatcd and compared with the average
for the manufacturing industries., In fact it is not significant
either in the value added Cobb-Douglas case or in the gross
producticn Cobb-Douglas case. The coefficient of the lmgs -
variable in the Kmenta-approximation-relation 1is not significant
either. (As pointed out in section 2 certain corrections have
to be made to obtain the estimates on the elasticity of capital
and the elasticity of substitution. And it is therefore impos-
sible to say if these two parameters (whose estimates are presen-
ted below the Appr. CES regression as 8 and 8) are significant or
not byme.»8 of the computations carried out by us,)

Secondly we note that we have slightly increasing but not
significant, returns to scale in the value added Cobb-Douglas
case., In the gross pnroduction case it is slightly decreasing,
but neither here significant,

Thirdly the results obtained by means of the ACMS-relation
do not give an elasticity of substitution significantly different

from one. The results about this parameter obtained by means



Table 8.6
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Estimates for Sample 20.1

Table 8.6a
Gross
Net C.D. C.D. Approx. CES
loL 0.062 2.061 | 0.010 | -9.017 0.063
a (0.,035) | (3.034)(0.037)] (0.015) (0.035).
lnEE 0.078 0.095}| 0.1C3 0.028 0,057
L (0.056) | (0.055)(0.6G53)] (9.024) SK. 2 (0.138)
1nﬂ 0,727 (lni~) 0,007
L (0.018) (0.044)
a -1.487
_ (0.459)
R -0.087
1 (0.092)
R -0.296 |-0,206
2 (0.,086)(3.069)
inter=- :
cept 2.259 2.3791 2.570 1.400 2,268
R 0.168 0.296 | 0,370 6.955 0,169
M.SQ 0.214 0.203 1} 0,192 v.038 0,215
=0,078
~8=1,223
Table 8.6b
CES CER"
W 1.022 0.972 | 0.890 1.009 ] 0.716
) (0.144) ] (0.145)[(0,147)] (2.148)|(C.145)
1oL 0.013
(0.031)
0.159
1oV (0.026)
d ~0.869
(0.389)
R -0.030
1 (0.033)
R -0.1628 ~0.147
2 (0.07M)(0.063)
Inter-
cept 0.641 0.818 | 0.999 0.621 | 90.308
R 0.479 0.505 | 0.525 0.480 | 0.595
M.SQ 0.169 0.165 | 0.160 0.170 | 0.142
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of the Kmenta-approximaticn is very unreliable since the stand-
ard deviation is nmuch larger than the estimate on the coefficient
of the square-term.

Fourthly, we see from our "CES" relations that the assumptions
on which the simple ACMS-relatio%nggs%%ttesuicdy fullfilled
since the coefficient of the 1nV-term is significantly positive,
We also note that the coefficient of the 1lnL term is also posi-
tive, but not significant. This difference between the coef-
ficients for the 1nL and the 1nV terms can possibly be explained
by a 1 > 1 and therefore (l1-u)< 0 and m < 1 so that (l-um)= O.
This is not strongly founded, however, and cannot be so, due to
the identification problems we have.

Fifthly we note that the region variables and the "labour-
composition variable" d are the mecst important in this industry
according to our results. The R1 variable seems, however, not
to have significant influence on value added. In slaughtering
and preparation of meat it seems to be especially low producti-
vity of owners and family members. The estimates have a very
high absolute value, and the coefficients are significant. The
effect of the R, variable is also present in the CES-relation
but does - at least partly disappear when switching from pro-

duction functions estimation to behaviour relation

estimation, as it did for'Total lfanufacturing'l

Dairies, Manufacturing
b) Results for Sample 20.2: Industry Groups (2021-2023);l of Con-
an

densed and Dried Milk, and Manufacturing of Ice-Cre

In this sample it is slightly decreasing return to scale
(but not significantly decreasing) both in the value-added and
gross production Cobb-Douglas case., The estimate on the elas-
ticity of capital is of recasonable height in the value added case,
but does almosiﬁ%%gigzggr in the gross production casae. This is
as pointed out in the discussion of the results of "Total Manu-
facturing a general finding for all samples, and is of course not
surprising.

Evep if we have only 7 units producing dried and condenced
milkrgyiy 13 ice-cream factories in our sample, the correspon-

ding industry dummies (see table 5.1) are the only quality
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Estimates for Sample 20.2

Table 8. 7a
Gross
Net C.D. C.D.
-0.045 -0.043 | -0.030
#nL (0.038) ] (0.034)|(0.010)
1n§5 0.233 0.329 0.028
L (0.059) (0.063)(0,.021)
= 0.719
L (0.017)
0.332
1 (0.151)
D 0.471
2 (0.124)
Inter-
cept 2,440 2.186 4.520
0.271 0.373 0.962
«SQ 0.165 0.155 0.015
Table 8.7b
- CES "CES"
1nW 0.660 0.649 0.686 0.686 0.649 0.567
(0.138)] (0.137) [(0.137) |(0.138)(0.137) ((0.128)
-0.062
1nL (0.034)
0.194
lnV (0.029)
-0.0638
1 (3.061)
'y -0.247
r (0.092)
R 0.106
1 (0.088)
R 0.175
2 (6.033)
D 0,276
1 (0.153)
D 0,272
2 (C.115)
Inter-
cept 1.571 1.629 1.391 1.502 1.816 0.4969
R J.291 0.334 0.320 0.340 0.311 0.473
M.SQ 0.163 J.159 5.161 C.158 0.161 0.138
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variables of significant importance for value added in the
production rclations cases, according to our results, Because
of this we run some regressions separately for the basegroup
in Sample 20.2, Dairies, containing 231 units, The results of
these regressions (which are net value added and simple ACMS-

relations, only) are presented in a scparate table, table 8.8.

Table 8.8

Estimates for Industry Group 2021; Dairies.

Net C.D CES
-0.036 | -0.031 0.673 0.683

lnl (0.034) | (0,022 |17 kol143) | (9.142)
1nSK 0,326 0.318 | _

L (0.066) | (0.066)
R 0.095 |, 0.125

2 (0.050) 2 - (0,050)
In ter- )
cept 2.168 2,118 1.673 1.435
R 0.329 0.350 0.296 0.335
M.SQ. 0.142 0.141 0.145 0.142

The fit is as we see some-what better when running Dairies
alone, than in the case when the 21 dried and condused milk-and
icecream factoris also are included.

In most cases the coefficients of Rl and R2 are negative,
and very often significantly negative, especially in the produc-
tion functions regressions. In sample 20.2 both coefficients
are positive and in the behavicur relation regressions the coef-
ficient of the R2 variable is even significantly positive,.,Finally,
concerning quality = variables the size-group-dummies seem to be
of significant importance in the behaviour relations (ACMS -
relations) with the level of the constant term of the upper size-
group (in this case 50 < N) significantly below the level of the
basegroup.

Both for sample 20.2 and for Dairies run alone we get an
elasticity of substitution significantly below one by means of

the ACHMS-relaticns. So at least for this group there seems to



be "enough'" variations in the wage rate not due to price-dif-
ferences or differences in efficiency of labour to identify the
substitution parameter. (Variations are mostly due to supply
conditions.)

Looking at the "CES" relations the coefficient of the lnL-
term in the first relation is negative but not significant,
while the coefficient of the lnV-term in the second relation is
significantly positive., Now, in case of a homothetic production
function with non-constant returns to scale the coefficients of
the 1nL and lnV-terms must have the same sign (see relations
2,24 and 2,25) So in this sample there seems to be non-homo-
theticity, but it must be "slizht" since the coefficient of
the InL term is non-significant. We note that in this case we
must have u > 1 to obtain the a coefficient of the 1lnV term
that is positive and we must also have 1 = mp > 0 i,e, m < 1
to obtain a negative coefficient of the 1lnL term as the level

of the elasticity of substitution seems to be below one.

c) Results for Sample 20.3: Industry Groups 203 and 204; Can-

ning and P reserving of Fruits and Vegetables, and Canning of

F.ish and Meat.

In table 8.9 we present the results for sample 20.3. As for
most of the samples there are in this one slightly increasing
returns to scale, according to our value added Cobb-Douglas
relations., But when no quality =~ variables are included, we
have not significantly increasing returns to scale. The estimate
on the elasticity of scale is rather low, but it is, however,
significantly positive. The ACMS-relations indicate that the
elasticity of substitution is above one, and so do .. the
results obtained by means of the Kmenta-approximation.But neither
is the elasticity of substitution in the ACMS-relations sig-
nificantly above : one, nor is the coefficient of the
square~term of the Kmenta approximation significantly positive.
It is thus not possible to obtain any safe conclusions concerning

the elasticity of substitution by means of these relations.
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Results for sample 20.3

Table 8 .9a
Gross
Net C.D. C.D. Appr. CES
inL 0.067 0.083 0.058 0.100 [-0.007 0.079
(0.041)|(0.041)| (0.039) {(0.041)| (0.018) (0.044)
1nSK 0.151 0.132 0.088 0.131 0.007 0.080
L (0,055)| (0.054)]| (0.056) |(0.057)| (0.026) (0.114)
1k 0.714 (1n§5)2 0.031
L (0.0291 L (0.044)
4,014
89 (1.675)
R -0.406 -0,175
1 (0.114) (0.083)
R -0.283
=2 (0.121)
o 0.446 0.337
1 (0,119) {(0.121)
Inter-
cept 1.631 1.887 1.673 1.509 1.286 1.607
R 0.238 0.335 0.365 0.428 C.904 0.244
M. SO 0.223 0.255 0.262 0.250 0.054 0.284
3=0.153
8=1.793
Table 8.9b.
CES "CES"
LnW 1.134 1.081 1.008 1.012 1.122} 0.995 0.858
' (0.144) 1(9.151)}(0.151) {(0.150)|{(0.144)}(0.15C) | (0.134)
1oL 0.036| 0.056
(0.036)[(0.036)
0,189
1nv (0.028)
&9
R -0.211 ~0.125 -0.156
1 (0.105) (0.073) (0.075)
R -0.086
2 (0.112)
D 0.260 0.224 0.214
1 (0.108) {(5.109) (0,109)
Inter~
cept 0.162 0.385 0.335 0.396 0.043 | 0.226 -0.491
R 0.528 0.549 0.552 0.563 0.532 | 0.572 0.662
M.SQ. 0.215 0.211 0.209 0.206 0.215 | 0.205 0.163




The results of the "CES" relations are especially difficult
to interpret in this case. If the homotheticity - assumptions
are true will the coefficients of both the 1lnL term and the 1nV
term be positive either if we have increasing returns to scale
and an elasticity of substitution below cne or if we have
decreasing returns to scale and an elasticity of substitution
above one. Now, our results elsewhere indicate that we have
slightly increasing returns to scale and an elasticity of sub-
stitution above one, whichshould have implied negative coef-
ficients of both the 1nL and the 1lnV terms. But as we, as pointed
out, neither has significantly increasing returns to scale, nor
an elasticity of substituticn significantly above one, our fin-
dings concerning the "CES" relations may very well be explained
by either that we have decrecasing returns to scale or an elasti-~
city of substitution below one.

The results of the quality variables tell us that
cars -~ have got much to low weitht in our capital measure even
when applying SK as we have done., (The results when K is applied
instead give a still higher estimate on the coefficieqt of the
gy ~ variable, as could be expected). The differenceslﬁioductivity
of . cars between establishment seem to be rather
substantial as the estimated standarddeviation ofcgﬁéegfgfgggé
is high. There are alsoc substantial differences in productivity
(or pricelevel of value added) between regions. Some of the
effects of the region variables does also survive in the CES -
relation. But at least some of the regional wvariations in
value added seem to be due to price - differences - if our assum-
ption is true that the wage-rate is positively correlated with
the price-level. But there must also be other forces operating
since we get lower (though not significantly lower) elasti-
city of substitution when introducing the region variables than
in the simple ACMS - case.

The level of productivity is, according to ocur results,
significantly higher in Industry Group 203 than in the base group,
Industry Group 204 since we get an significantly positive coef-

ficient of the D1 - variable,
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This variable does, however, only indicate "neutral" dif-
ferences in productivity. But it may also reflect "non-neutral"
differences i.e. differences in the productivity of labour and
capital etc. To investigate this we run some regressions se-
parately for Industry Group 204, containing 139 units. The

results of these regressions are presented in table 8.10,

Table 8,10

Results for Industry Group 204; Canning of fish and meat.,

Net CD | Appr. CD CES "CES"
loL C.054 0.103 0.064 (.11C oW 1.024 1.047 1.013 1.027
(0.043) | (C.G45) |(0.C47) | (C.048) (0.165) {(0.171)] (0.166)| (0.161)
h SK C.109 0.146 0.053 0.103 1nL C.03C 0.073
o (0.058) | (0.052) |(6.111) |(C.1€9) (0.039)} (0.040)
(10552 0.025 | 6.019 | _
o (0.043) |(0.042)
3.467 3.521 2.31C 2.668
g2 (1.741) (1.750) 8 (1.511) (1.511)
R -0,207 ~-0.202 R -0.157 -0.200
1 (C.090) (C.051) |1 (0.076) (C.081)
Inter-
cept 1.669 1.50¢8 1.645 1.488 0.310 0.323 G.214 ¢.098
R 0.186 0.311 0.193 C.313 0.469 0367 G.473 0.523
M.SQ G.259 C.246 0.261 C.248 0.20¢€ 0.201 ! 6.209 0,198

6=0,107 8=0.145
8=1.991 8=1,385

By comparing the results in tables 3.9 and 8.10 we find that
the differences are slight, no estimates lead to significantly
different coefficients of corresponding variables in corresponding

regressions,



d) Results for Sample 20.4:
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Industry Groups 2051,

2952 and 2059;

Frozen Fish, Manufacturing of Prepared Fish pishes and peilicates-—
2 P E

sen,

and Other Processing of Fish.,

In this samplso

it is
r grods pro

accog&é

ng to _our results,
tio

n.)

None of the rezressions

no quality
ont eaﬁéﬂ

variables that significantly affect the value added|for this

sample does therefore contain any quality - variables.

The results,

processing of fish - establishments there are slightly increasing,

presented in table 8,11 tell us that also for

but not significantly increasing returns to scale,

This industry is one of the few where we obtain sensible

results by means of the Kmenta - approximation concerning the

elasticity of substitution.

Both the coefficients of the ln%g-

term and the squared term are significant and whether we assume

constant returns to scalc or not we obtain an estimate on the

elasticity of substitution slightly below o0.5.

And this time

the Kmenta-approximation gives a rather religble control on

the results obtained by means

of the ACMS - relat ion,

do we not get an elasticity of substitution significantly below

one by means of this relation,

and this is obviously,

as pointed

out in section 7, because the estimates on the elasticity of

substitution by the ACMS-relation are biased towards one.

Estimates for

Table $.,11

Sample 20.4

Net Gross
C.D C.D Appr. CES CES "CES"
-~ 0.019 [-0.011 0.011 Lo | 0-933 | 0.942  0.653
(0.028)| (0.013) (0.028) 0 (0.090) | (0.090) (0.084)
15K 0.183 | 0.061 0.405  0.406| , . -0.027
i (0.033)| (0.015) (0.086) (0.086) (0.026)
1M 0.573 |, SK 2-0.078  -0.079| , o 0.221
o 0.013)] “*PT7 {(0.028) (0.028) (0.021)
Inter-
cept 2.015 1.928  1.963 0.629 | 0694 -0.049
R 0.250 0.280  0.280 0.441 | 0443  0.597
M.SQ 0.303 0.298  0.298 0.260 | 0.260 0,208 |
4=0.175 6=0,173
6=0.483 6=0.475

As we see,



As pointed out previously when the estimates on the coef-
ficients of the 1li. and 1nV-terms in the "CES" - relations have
different signs this cannot be due to non-constant returns to
scale, if both coefficients are significant, In the present
case, the estimate on the coefficient of the 1nlL term is negative
but the coefficient is not significantly negative, so the question
is still open. But both the wvalue added Cobb-Douglas production
function and the Kmenta-approximation indicate that on the
average there are constant returns to scale, So the most reason-
able conclusion seems to be that the production function is
"slightly nonhomothetic", and as it is reasonable to assume p<0,

we must have p>1 and 1>um 1i.e. m<l,

e) Results for Sample 20,5: Industry Group 2061: Local Grain Mills

The results for this group are rather poor. The returns to
scale for the value addedporoduction function is decreasing but
not significantly. For the gross-production version, however,
the returns to scale 1s significantly decrecasing. For only one
case in addition to the present onel%% obtain a simnilar resuyl: The
estimate on the elasticity of capital is very low, and it has a
large standard deviation which implies that according to our
results is not the elasticity of capital significantly different

from zero.

Table 8.12

Estimates for Sampnle 20,5

Net Gross
C.D C.D Appr. CES CES "CES"
"1 -0.0351 -0.174 -0.115 1nW 1.560 1.567 |0.657
nL (0.185) (0.069) (0.192) 0 (0.403)| (0.407) | (0.313)
15K 0.049| 0.036 1.204 | 1,042, -0.058
oL (0.138) (C.052) (0.862) | (0.812) " (0.160)
1 0.599 | 1 SKy2 |-0.213 -0.184 |, o 0.539
T (0.026)*""T (0.157) | (0.148) (0.078)
Inter-
cept 2.331| 2.175 ' 1.048 | 0.989 -0.608 | -0.483 |-1.445
R 0.061| 0.970 0.209 | 0.189 0.496 | 0.498 | 0.795
M.SQ 0.362 | 0.045 0.355 | 0.350 0.268 | 0,273 | 0,134

=0 084 2=0,073
6=0.139 8=0,306



Both when assuming constant returns to scale and when not
doing this, the Kmenta-approximation leads to an estimate on
the elasticity of substitution that is very low, while the
ACMS-relation gives an estimate on this parameter substantially
above one. This is a typical case when these twc ways of esti-
mating the elasticity of substitution lead toopposite results.
But even 1if the estimates in anyOfk%g%st%%e far from one, are
neither the coefficients of the 1n%-term and the square term
in the Kmenta-approximation significantly different from zero,
nor is the elasticity of substitution in the ACMS-relation sig-
nificantly different from one. So the results concerning the
elasticity of substitution are inconclusive in this sample.

For the "CES" relation we have almost the same situation as
for the previous sample., It is, however, in this case nuch
more difficult to say anything about the size of p, since the
results concerning R Ce the elasticity of sub-
stitution are inconclusive. But as the "CES"-relations are very
near related to the ACMS-relations we may expect p to be negativa
And we thus have u<l and 1l-um slightly positive i.e. m>1,

Finally it should be added that no quality - variables have
any significant influence on productivity in this industry, and
thus no results for this type of variables are presented in
table 8.12.

f) Results for Sample 20.6: Industry Group 2071; Manufacturing

of Perishable Bakery Products.

In this industry we get significantly increasing returns to
scale both when appnlying the simple value added, and simple gross
production Ccbb-Douglas functicns and the Kmenta-approximation.
But it does not survive the introduction of quality-variables
with significant influcnce on productivity. The elasticity of
capital has an reasonable height in the value added realtions.
In the gross production case nuch of the effect of capital
seems to be transfered to raw materials, but the elasticity of
capital is not far from being significantly positive even in

this case,



The Kmenta-approximation gives reasonable results concerning
the elasticity of substitution compared with the results obtained
by means of the ACMS~-relations, cven if the coefficient of the
squareterm in the former is not significant. The simple ACMS-
relation does not give an elasticity of substitution significan-
tly below one, while when d and R, are included it is signifi-
cantly below one (thaugh with slight margin). As it is reasonable
to assume that the ACMS-estiamtes are biased towards one (sce
section 7), the Kmenta-approximation estimates may in this case
a better indication on the level of the elasticity of substituticn
than the former.

The results of the "CES".relations indicate the assumptions
onwhich the ACMS-relationP;rgﬁéfg strictly fullfilled even
in this case. This may be very well explained by increasing
returns to scale, which is also confirmed by the simple value
added Cobb Douglas production function. The difference between
the estimites on the coefficient of the 1ln¥W - term in the cace
when 1nV is included, compared with the simple ACMS-rclation,
is, however, significant, And this may indirate that the pro-
duction function really is non-homothetic. Since it is reason-
able to assume u>1 and p>0 in this case, we must have m>1.

Two results by means of quality-variables indicate that
machinery is of greater importance in production than the
weight of this component in sur capital measure, Firstly the
estimate on the coefficient of the g1~variab1e both in the value
added Cobb-Douglas case and in the Kmenta approximaticn indicate
that machinery is given too low weight in our capital measure,
since this ceoefficient in both cases is significantly possible.
Secondly the estimate on the coefficient of the 84 variable
indicate that machinery with large energy-consumption in relation
to its value 18 the more productive.

This group is the one where productivity of proprietors and
familymenmbers seems to be lowest. We get a strongly negative
estimate on the coefficient of the d-variable and the coef-
ficient is highly significant. There are also some differences

between regions. The level of value added is significantly
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Table 8.13

Estimates for sample 20,6

Table 8.13a

Gross
Net C.D Cc.D Appr. CES
1oL 0.136 | 0.032 | 0.056 0.136 | 9.032
(0.035)] (0.035) [(0.014) (0.035)} (0.035)
1n3K 0.257 | 0.255 | 0,032 0.361 | 0,378
L (0.043)] (0.042) {(0.019) (0.124)] (0.118)
1nM 0.806 (1n§§)2 -0.040 |-0.047
L (0.025) L (0.045)} (0,042)
4 -1,275 -1,723
(0.198) (0.198)
0.392 0.398
g1 (C.179) (0.170)
0.073 0.076
€3 (0.024) (0.024)
R -0.192 -0.126
2 (0.046) (0.046)
Inter-
cept 1.647 1.979 | 0.949 1.593 1.909
r 0.340 | 0.496 | 0.888 0.343 | 2,409
M.SQ 0,175 {1 0,151 } 0,027 - =‘0
8=0.729 6=0.668
Table 8.13b
CES "CcES"
- 0.964 | 0.838 | 0.945 | 0.839 | 0.637
(6.075) {(0.076) {(0.075) 1(0.076) |(0.067)
ol 0.071 0.015
(0.030) |(9.031)
0.266
1nV
X ~0.852 -0.g21 |(9:021)
(0.173) (0.185)
R -0.095 -0,092
2 (0.041) (0.041)
Inter-
cept 0.569 | 0.946 | 0.404 | 0.896 |[-0.203
0.567 | 0.611 0.576 9.611 | 0.737
.50Q 0.134 | 0.124 10.132 | 0.125 0.090C
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lower in the Rz-region according to the value added Cobb-Douglas
production function. But as the effect of R2 is very nuch re-

duced when turing to the ACMS-relation we may believe that much
of the differences are duc to differences in the price-level of

value added.

D. Results for Industry Group 21; Beverage Industries.

In table 8.14 we present the results for our sanmple from
the 21 group. Both the net value added and the gross production
Cobb=Douglas production functions indicate increasing, and sig-
nificantly increasing returns to scale. The elasticity of sub-
stitution is not significantly different from one, according to
our ACMS-estimates. In the "CES" relations both the coefficients
of the 1nL and InV-terms are significantly positive. As the
estimates are of approximately equal size it is not probable that
it is non-constant returns to scale which is the cause of sig-
nifficantly positive coefficients. We note from relations(2,29
and (2,25) that the coefficients of the 1lnL and the 1lnV-terms
are equal only when pu=1 i.e, when both are zero. So the re-
sults indicate that we really havglhon—homothetic production
structure, and as it is rcasonable to assume u>l (according to the
value~added Cobb-DOugias results) we nust have p>0 and conse-

quently m>1,

Table 8.14
Estimates for sample 21

Net C.D Gross C.D CES "CES"
1nL 0.114 {0.177 | 0.167 | 0.116 1.074 {1.101 | 0.898 | 0.890 {0.673
(0.035)K0.042){(0.025)|(0.026)1nW |(0.242)K0.249)|(0.249){(0.239)K0.235)
1 SK 0.141 1 0.165] 0.193 { 0.121 1nL 0.072 | 0.126
L (0.076)}(0.074)|(0.064)|(0.069) (G.034)](0.040)
lng 0.434 | 0.493 1nV 0.114
L (0.048)|(G.046) (0.028)
D -0.289 C.286 D +0.052 ~0.249
2 (0.116) (0.076) "2 (0.094) (0.107)
Inter-
cept 1.95111.763}1.582|1.675 0.620 {0.591 | 0.667 | 0.556 | 0.627
R 0.458 | 0.542 | 0.898 | 0.921 0.516 |0.520 | 0.569 { 0.623 | 0.664
M.SQ 0.127 | 0.115{ 0,055 | C.044 0.115 j0.117 { 0.329 {1 0.100 | 0.090
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Another findings in our results worth noting are
the relatively snall differences between the degree of returns
to scale and the elasticity of capital in the net and gross
Cobb Douglas cases. Usually both the degree »of returns to scale,
the elasticity of labour and the elasticity of capital are lower
in the gross than in the net case. In this case, only the ela-
sticity of labour is lower. In addition we note that the elas-
ticity of raw materials is rather low in the gross production
case in the present industry group.

Another puzzling result is that the level of efficiency for
industry group 213: 3Bremeries and manufacturing of malt, seems
to be substantially lower than for the rest of the Beverage
Industries, when applying the value added Cobb-Douglas production
function, while the gross production value Cobb Douglas prod-
uction function leads to ¢pposite results. It is also a bit
strange that gg the industry-group variable has a insignifi-
cant effect in the ACMS-relation, it has a significantly negative

effect when 1nL is added.

E. Results for Industry Group 23; Manufacture of Textiles.,

Also for this group we have, according to our results (pre-
sented in table 8.15), slightly, and significantly increasing
returns to scale in the value added Cobb-Douglas case, while
there seem to be constant returns to scale in the gross prod-
uction value Cobb Douglas case. The elasticity ofchﬁtalis low
but significantly positive both in the net and the gross pro-
dduction case. Also for this industry is the eclasticity of raw

materials below the averagze for all manufacturing industries.
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Table 8.1_5_

Estimates for sample 23

Gross
Net C.D c.D CES "CES" )
1nL 0.043 0.049 0.002 1oW 1.028 0.943 1.004 ¢.883 0.796
n (C.C19)](C.C19) | (G.012) n (€.120) 1(0.118) [(C.125) {(C.124) |(D.124)
1n§§ 0.175 G.151 Q.C79 1nl 0.012 0.028
L (0.038) | (C.036) | (C.024) " (C.C18) {(C.C18)
1n§ 0.487 1nV 0.679
L (C.C19) (0.017)
D 0.383 0.281 0.3C5
3 (G.079) (0.C74) (0.075)
-0.172
q (C.118)
Inter-
cept 1.889 1.872 1.583 C.534 G.657 0.524 G.644 C.426
R C.341 G.466 0.885 G.500 G.545 0.502 0.551 0.565
M.SQ 0.130 0.117 C.052 0.110 0.104 G.110 0,103 0.101

We do not get an elasticity of substitution significantly

different fromone by means of the ACMS-relation.

The 1nL term

does not have a significant effect in the "CES" relations while

1nV as usual has, and as both corresponding coefficients are

positive,

the interpretatiogT%e the same as for sample 20.6.

There seems to be significantly higher efficiency in industry
group 239 than in the rest of the Textile Industries as the coef-
ficient of Dy in the value added Cobb Douglas production function
These
groups can only partly be due to price-differences as the effect
of D3 also is present in the ACMS and the "CES" rglationg.. In
both cases the estimate has a high Poé:l{%ic‘?gr%s&) 1?%1%3?%fsfl‘s:tl:?:%tngly

significant.

is significantly positive. differences between the sub-

In this industry we have one of the few cases when q secems to
have any effect on the level of value added. The corresponding
coefficient is as we not significant, but it was singificantly
negative in the "pilot regression" (6.9) when applying ﬂﬁbeighted

versions of 1labour and capital input,
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F, Results for Industry Group 24; Manufacture of Footwear,

other Vearing Apparel and Made-Up Textile Goods,

a) Results for Sample 24,1: Industry Group 241; Manufacture of

Footwear,

According to our results, presented in table 3.16, there are
for manufacture of footwear significantly increasing returns to
scale both in the value added case and in the gross production
case. The elasticity of capital is of modest peight in the
value added case, but as is the case for most industries,“%éiy
low and insignificantly positive in the gross production case,
The elasticity of raw material is also in this group significandy
below the average for all industries.

Industry 241 is another example on diverging results con-
cerning the elasticity of substitution when applying the ACMS-
relation and the Kmenta-approximation to estimate this parameter,
The estimate on the cohefficient of the squaretermn in the Kmenta-
approximation is as we see negative and have rather high absolute
value, but the coefficient is not significant. The introduction
of quality-variables does not change this. By means of the Kmenta-
approxiation we get 2 very low point estimate on the elasticity of
substitution, 0.368 and 0,404 when quality-variables not are in-
cluded, and when they are included respectively. The simple
ACMS reclation does, however, give an estinate substantially above
one, and even if the standard deviation is large,the elasticity
of substitution is significantly greater than one.

Alsoin this case it is difficult to explain the effects of the
1nL and InV-terms in the "CES"-rclations. Since the coefficient
of the squareterm in the Xmenta approximation is insignificant,
the estimate obtained by means of the ACMS-relation concerning
the elasticity of substitution nmust be considered to be the more

reliable.
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Table 3.16

Estimates for sample 24.1

Table 8.16a _
Net C.D Gross C.D Appr. CES
oL 5153 7 0.152 | 0.062 ] 0.064 C.146 | C.139
n (0.046)/(C.047)(0.024)(0.026) (0.047)l(0.043)
15K 0.193 | 0.265 | 0.044 | 6.062 0.458 | 0.562
o7 (0.088)[(0.096)|(0.045)[(0.051) (0.223)1(0.226)
1o 0.437 | 0.433 |, SK,2|-0.155 0,171
T (0.03D[(0.042)* T (0.120)(0.118)
0.515 5.0115 0.545
3 (0.272) (3.145) (0.271)
. J.155 0.004 0.152
(0.144) (0.080) (0.143)
Inter-
cept 1.389 | 1.126 | 1.701 | 1.662 1.374 | 1.100
R 0.456 | 0.505 | 0.832 | G.834 0.477 | 0.528
M.SQ 0.162 | ©6.157 | 0.043 | 0.044 0.161 | 0.155
4=0.15894=0.265
8=0.3680=0.404
Table 8.16 8
CES "CES"
oL 1.563 | 1.420] 1.058
(0.206)(0.214)(C.203)
0.077
lnL (2.039)
0.148
1aV (0.031)
83
F
Inter-
cept -0.625 |=0.684 [-0.646
R 0.675 | 0.697 ] 0.770
M.SQ 0.110 | 0.106 | 0.054

Thus p<0 in the case when the production function is homothetic

and the same should be expected to be true even if the production
function is non-homothetic. As we have significantly increasing
returns to scale according to our value added Cobb-Douglas esti-
mates, we should expect both the coefficients of the 1lnL and 1nV-~-
If,

terms to be negative. however, we have a non homothetic pro-

duction function of the type specifieg in section 2 (see relation

2.27) we may get a positive coefficient of the 1lnV term if m>1



_99_

such that 1l+pm<0,but the coefficient of the lnL-term is then
still negative. Even if the coefficient of the 1lnL term is not
significant in the present case, these findings are a bit puz-
zling and one may doubt if my specification of non-homotheticity
is even approcimately correct.

Two characteristics of the estatlishements seem to have pos-
itive influence on productivity. The8e are the energy-consump-
tion. ©+ of the machinery in relation to the value of machinery,
and the age of the establishements. Neither of the two variab-

les has, however, significant coefficients.

b) Results for Sample 24.2: Industry Group 243; Manufacture of

Ready-Made Garnments and Taylors Shops.

As for sample 24.1 we get in this one also significantly in-
creasing returns to scale both in the value added and gross
production value cases. Also in this sample is the elasticity
of capital of modest size, but in oppositionto our findings in
the previous sample it is only slightly lower in the gross
production value case, and it is in this case significant. It
is also worth noting that industry group 243 is the one where
we get the lowest estimate on the elasticity of raw material; .
slightly above 0.3.

In table 8.17 where the results for the present sample are
presented, we have not included the results obtained by means
of the Kmenta approximation since the estimate on the coef-
ficient of the square term has an absolute value of less than
one fifth of its estimated standarddeviation. The computed
elasticity of substitution from this relation is, however,
reasonable compared with the results obtained by means of the
ACMS-relation, namely 8=1,105. But the clasticity of substi-
tution in the ACHMS relation is not significantly above one, so
the results concerning the substitution - conditions are ip-
conclusive.

Since it is more probable to assume an elasticity of sub-

stitution below one in the present sample than in the previous
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Table
Estimates for sample 24.2

8.17

Net C.I Gross C.D CES "CES"
0.142 0.127 0.099 0.095 oW 1.101 1.049 1.019 0.805
(0.025)} (C.025)] (0.019) | (0.020) (0.097)|(0.101) {(0.099) | (0.097)
0.186 0.155 0.147 0.132 1oL 0.061
(0.052)} (0.052){ (0.039){(0.039) (0.021)

0.308 0.30a 1nV 0.120
(0.013) | (0.016) (0,017)
-0.184 -0.124 R -0.037
(.077) (0.057)] "1 (0.067)
-0.208 -0.115 R -0.118
(0.068) (C.051)] 2 (0.059)
0.035 -0.002
(0.079) (0.059)
Inter-
1.429 1.630 1.754 1.879 0.314 0.468 0.201 0.052
0.417 0.469 0.883 0.887 0.643 0.655 0.663 6.731
0.139 0.134 0.075 0.073 0.098 0.097 0.095 0.078

of the

it is a.5it easier to explain the results obtained by means

"CES"-relations.,

(See discussion of the results for

sample 24.1)

In the net Cobb-Douglas cases both region variables have sig-
nificantly negative effects both on value added and gross pro-
duction., In the ACMS-relation their effect are much lower, but
the coefficient of R2 is, as we see still significantly negative.
According to the arguments presented previously in analogous
situations we interpret the regional differences to be at least
partly due to price-differences. The year of establishment
variable seems to have no, or little effect on value added and

gross production.
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c) Results for Sample 24.3: Industry Groups 244-2444 and 249;

Manufacture of Fur Goods, Gloves, Hats Caps and Made Up T extile

Goods, Except Wearing Apparel,.

The results for this industry, concerning the quality variab-

les, are rather poor. No one of these have, according to our

results any significant influence on production. The estimates
indicate increasing returns to scale in the value added case
(thoq&khe corresponding coefficient is significantly positive only
with slight margin). In the gross production case the law of
production is not significantly different from a constant returas
‘to scale one - if it is of linear-logarithmic type.

The ACMS-relation indicates an elasticity of substitution

above one, but it is not significantly above one. Thus looking

Table

3.18

Estimates for

sample 24.3

Net Gross
C.D C.D CES "CES"
1oL 0.123 J.014 1.343 1.330 0.988
(0.065) {(0.839){ 1nW {(0.242) [ (0.245)((0.231)
15K 0.257 | 0.074 |, 0.025
L (0.076)(0.049) (0.057)
lny 0.531 1nV 0.192
L (0.037) (0.045)
Inter-
cept 1.641 1,745 -0.014 |-0.075 [-0.476
R 0.391 0.299 0.556 0.558 0.676
M.SQ 0.243 0.081 0.195 0.198C 0.156
at the results of the "CES" relations the interpretation of these

must be approximately identical to the corresponding results in

sample 24.2.
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d) Results for Industry Group 24: Manufdacture of Footwear,

other Wearing Apparel and Made-up Textile Goods.

Even if there are some dissimilarities between the results
obtained for the three samples in the 24~group, they seem not
to be greater than that a merging of these three samples into
one can be defended. This is done, and the results for this
merged sample, thus consisting of 327, are presented in table
8.19. To take care of at least some of the differences between
our three samples we have introduced two dumnmies, Al which is
one for sample 24.1, and zero otherwise and A2 which 1is one for
sample 24.3, and zero otherwise, Thus sample 24.2 is hase in
our merged sample foﬂﬂfz—group.

As the results of the sub-samples are commented previously,
only a few remarks are necessary in this connection. The effects
of the "true factors of production" in the value added and gross
production Cobb-Douglas cases are as expected; as we know the
results of the sub-samples. As conserns the elasticity of sub-
stitution we note that according to the ACMS-relation it is sig-
nificantly greater than one (thowgh thte margin isslight both when
including and when not including quality variables.) We also
note that we for this merged sample get better correspondance
between the results concerning the elasticity of substitution
obtained by meane of the Kmenta - approximation and the ACMS
relation, But as we sece 18 the reliability of the results of
the Kmenta-approximation rather low, when applying significance
and insignificance of the parameters as criterion for this,

The year of establishment variable is in no cases of sig-

nificant importance, neither is R4 The effect of R, is negative,
1 8

but only in the value added Cobb-Douglas case and %n the Kmenta
approximation significantly negative. Al has negative effect
for all types of relations presented in table 8.19, but only in
the CES and "CES" cases is it significantly negative. Almost
the oposite is true for A, whose effect is positive and sig-

nificantly positive for all cases except for the ACMS case.



Table 8.19
I'stirates for Industry Croup 24, (Samples, 24.l-3)
A1 = 1 for sample 24.1, A1= 0 otherwise

A, =1 for sample 24.3, 4,= 0 otherwise
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Vet C.D Gross C.D Avpr. CES CES Related 'CES
0126 75,132 | 5.05€] 7.069 0,127 [ 0,133 | | L1.185 | 1.292 |1.144 | 1.141
ok = 1 5.021) (C.022) | (€01 {(0.016) (0.021) | (0.022){"™ | (0.084)| (0.0)0) {(0.026)| (0.091)
o | 0.245 | €.203 | 9.141] 0.125 0.143 | 0,128 } 0.03¢ | £.056
v (0.037)| (0.028) | (0:027Yrc.027) (0.071) | (0.070)} (0.017) | (0.019)
1n 0.360 | 0.351 | | 5K,2| 0,054 | 0.04C
: (C.013)(c.014) | VP |(0.032) | (0.032)
0.400 -0.043 0.009 -0.040 ~0.559
F (0.071) (0.048) (0.071) (0.061) (0.061)
P ~0.054 -0.076 0.096 0,012 0,012
1 (0.957) (0.079) (0.057) (0.050) (¢.049)
0,141 -0,063 -0.142 -0.077 -0.0€0
2 (©052) (G.042) (0.053) (0.050) (5.050)
\ 0,005 C.032 0,002 ~0.140 -0.126
1 (0.059) (0.041) (G .059) (0.052) (0.052)
0.167 0.115 0.156 0,064 0.123
) (C.064) (0.043) (C.,064) (0.051) (0.054)
| Inter—
cept 1.511 | 1.567 | +.%€7 | 1.9 1,523 | 1.561 C.169 | 0.223 [5.025 | 0.100
R 5.407 | 0.461 | 6.875 | 0.381 0.416 | 0.465 0.616 | 0.638 |7.623 | 0.651
.80 ¢.179 | 0.163 |n.079 | 0.077 0.169 | 0.163 0.126 | 0.123 |J.125 | 0.120
8=0.229 4=0.192
8=2.101 6=1.796
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The results of the merged sample compared with the results
for the sub~samples indicate also that the number of observations
in the sample applied for estimation is more important for "good
results" than homogeneous production structure of the units in
the sample. As pointed out are the dissimiliarities between the
three sub-samples in the 24-group modest. But I think the re-
sults of these samples and the merged sample confirm the fin-
dings for Total Manufacturing presented in the beginning of this
chapter, that number of units is more important than technical

homogeneity.

G Results for Industry Group 25: Manufacture of Wood and Cork,

except Manufacture of Furniture.

a) Results for Sample 25.,1: Industry Group 251; Saw Mills and

Planing Mills.

The results of this sample deserve only a few comments. Even
if we have a large number of units in the sample, the results are
relatively poor, especially for the quality variables. When run-
ning the pilot-relation (6.9) we found that our type of estab-
lishment-variable was the only one with significant importance
for productivity. Its coefficient was in this regression negativg
and significantly so according to our criterion for this. And
this, thus, indicates that establishments in single-unit firms
are better off than establishments in mutfunit firme, in thisindusty,

The results presented for this group, in table 3.20, do
not include any of the quality=~variables. The results of the
Kmenta=-approximation are not included either, since the standard-
deviation of the estimate on the coefficient of the squareterm
os about nine times larger than the estjma te itself. The esti-
mated elasticity of substitution is,lowever, of reasonable height,
slightly above one. Bit we get by mears of the ACMS-relation
an elasticity of substitution significantly below one. Concerning

the "CES"-relations we may explain the results along the same
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lines as previously when both the coefficient of the lnL-term and
the ACMS-relation
below 1 - andwhen

indicates that

the lnV-term are significantly positive, when
indicates that the elasticity of substitution is

the value added Cobb-Douglas production function

the level of the elasticity of scale is above one.

Table 8.20

Estimates for sample 25.1

Net Gross CES "CES"
cC.D c.D
1nL 0.067 0.003 1nW 0.736 0,701 0.381
(0.024) 1(0.009) (0.093) {(0.094) {(0.083)
LoSK 0.123 | 0.038 | 0.049
L (0.035) {(0.013) (0.023)
1n§ 0.678 1oV 0.245
L (0.012) (C.016)
Inter-
cept 1.934 1.369 0.397 0.816 0.269
R 0.202 0.929 0.317 0.326 0.598
M. SQ 0.218 0.030 0.204 0.203 0.146

The estimatejelasticity of capital in the value added Cobb-
Douglas relation is rather low, and it is still lower in the
It is, however,

gross production value case. significant in

both cases. As we see, we have slightly increasing returns to
scale in the value-added case but approximately constant returns

to sw.ale in the gross production value case.

b) Results for Sample 25.2: 253 and 259;

Manufacture of Wood and Cork Products except Saw Mills and Plan-

Industry Groups 252,

ning Mills.

Also for this sample we have rather low elasticity of capital
in the value-added case. In the gross=-production case it is as
in all other cases still lower, and in this case not significantly
different from zero. The elasticity of scale seems to be slightly

higher in this case,than in the previous sample, both for the
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value added and the gross production cases, but in the gross

production value case we have not significantly increasing

returns to scale,

Tab

le 8.21

Estimates for sample 25.2

Net |{Gross
c.D c.D Apor. CES CES "cEs"
Tl 0.129 1 0.028 0,131 1nW 0,949 {1.033 {0.842 |{0.458
(0.033)|(0.018) (0.033)" 7 |(0.129)1(0.132){(0.135)|(0.122)
13K 0.155 | 0.040 0,052 1nlL 0,078
L (0.040){(0.021) SK 2(0.105) (0.033)
1n§ 0.613 (157~ 0.031 1nV 0.211
L (0.020) (0.029) (0.024)
R 0. ¥26
1 (0.067)
R 0.174
2 (0.071)
Inter-
cept 1.815{1.559 1.877 0,593 {0.345 | 0,558 }0.373
R 0.394 | 0.930 0.400 0.468 10,497 {0,492 |0.667
M.SQ 0.168 | 3.044 0.168 0,155 {0,151 | 0,151 [Q.111
8=0,141
8=1.797

In the Kmenta—-approximation ncither the coefficient of the 1&5-

term nor the coefficient of the square term are significant,

L
So

the results of this relation are rather unreliable in the present

case.,

of 1,797, while we according to the ACMS-relation have an elasticity

But we note that we obtain 2n estimate on the elasticity

of substitution not significantly different from one.

Even if the coefficient of R

the ACMS-relation,

being significantly positive,

and

2
the coefficient of R

is significantly positive in

1
the introduction of these wvariables

is on the verge of

does not shange the estimate of the elasticity of substitution

significantly.

The interpretation of the results of the "CES"

relations must be the same as for the previous sample, but note

that we in this case get inconclusive results by means
ACMS-relation about the substitution parameter p i.e.

positive or negative.

of the

if it 1is
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c) Results for Sample 25, (25.1+25.2): Manufactwes of Wood and

Cork, except Manufacture of Furniture.

As samples 25.1 and 25.2 belong to the same two-digit in-
dustry group (as the sample-numbers indicate) and as the results
of the two samples, presented above, are not substantially much
different, we have merged these two samples into one. The results
for this sample are presented in table 8.22, We note that an
industry-dummy variable is constructed: A = 1 for industry group
251 (sample 25.1) and A = O otherwise. This type of variable
does as pointed out previously, take care of any "neutral dif-
ferences between sub-group of units in the sample - in this case
differences between two sub-industries. Table 8.22 tells us that,
according to our results, there is a significantly lower level of
efficiency in industry group 251 (Saw mills and Planing mills)
than in the base industry (Other Wood and Cork Manufacturing)
This is a uniform result for all relations presented for this
sample.

The type of establishment = variable secems to be of the most
significant importance among the quality-variables. In all re-
lations presented the coefficient of this variable is significan-
tly negative. As pointed out, this was also the case for the
pilot-relation (56.9) for sub-sample 25.1, We got the same result
for sub-sample 25.2, but in this case the coefficient was not
significant. The 25-group is inlffact the only one for which we
obtain this result., We note that the results for Total Manu-
facturing indicated that on the average were establishments in
multi-unit firme better off than establishments in single-unit
firms. According to our results the opposite seems to be true
for the Manufactures of Wood and Cork-industries,

As our results for the merged sample of the 25-group are
some kind of averages of the results of the sub-samples they do
not deserve many comments in addition to those above. We note
that the ACMS-relation, as for sub-sample 25.1 gives an elasticity
of substitution significantly below one, and that this result and

the results obtained by means of the Kmenta-approximation diverge.
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Table 8.22

e S rns @re G

-

A =1 for sample 25.1

A = 0 otherwise

Net C.D Gross C.D Appr. CES . CES s Ycpet™ |
0,087 | 0,097 | 0.013 | 0,011 0.089 | 0.100 [, —[0. :+ | 0.829 | 0.760 | u./78
laL (0.019) | (0.020) | 0.008) {(0.008) (0.019) {(0.920) | *®¥ fo.:: 7) {(0.078) |(0.078) | (0.078)
LoSK | 0.160 | 0,151 | 0,047 | 0.042 0.050 | 0.066 0.060 | 0.073
- 1¢0.027) |(0.027) [ ¢0.011) |(0.011) (0.970) | (0.269) | 18L (0.019) | ¢0.019)
LK 0.637 | 0.656 Sk.2 0.031 | 0.030
b2 (0.010) {(0.010) (0.022) {(0.023)
. -0.101 ~0.107 |, ~0.076 -0.108
(0.038) (0.038) (0.635) (0.036)
R 0,117 -0.110 |, ~0.108 -0.103
(9.038) (0.932) (0.036) (0,036)
Inter-
cent 1.881 | 1.951 | 1.470 | 1.506 1.927 | 1.987 0.775 | 0.850 | 0.627 | 0.735
b 0.253 | 0.297 | 0.926 | 0.930 0.264 | 0.301 c.362 | 0.323 | 6.277 | 0.403
M.5¢ | 0.208 | 0.204 | 0.035 | 0.034 0.208 | 0.204 0.193 | 0.151 | 0.116 | 0.187

8=0.136 6=0,149
6=1.939 6=1.72%
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But as the coefficients of theln%E and the square term in the
Kmenta-approximation also in the merged sample are not signif-
icantly different from zero, the ACMS-relation must be consi=
dered to be the more reliable as concerns the elasticity of

substitution.

H, Results for Industry Group 26; Manufacture of Furniture and

Fixtures.

a) Results for Sample 26.1: Industry Group 261; Manufacture of

Furniture.

Also for this industry group do we get very low estimates
on the elasticity of capital, I would say unreasonably low, while
the elasticity of labour is approximately equal to one. And
this is almost equally unreasonable., These results, and similar
results for a lot of other samples in this study seem to indicate
that our discussion concerning biased estimates on the factor-
elasticities, presented in section 7 has substantial relevance.

We have, according to our results, significantly increasing
returns to scale, both in the value added and gross production
value Cobb-Douglas cases. The estimates of the ACMS relations
indicate that the elasticity of substitution is not significantly
different from one. The Kmenta approximation gives quite other
results, but neither for this sample do we get significant
coefficients of the ln%E - and square-terms,

The interpretation of the "CES"-relations must be the same
as for the sub-samples of the 25 group.

As to the results of the quality-variables, the results for
the preseu* sample indicate that efficiency is significantly
lower for the lowest sizegroup (N<10) compared with the base-
group, and that the cefficiency is higher for the upper size-
group (N>50), but not significantly so. The coefficient of the
r® - variable is, however, on the verge of being significant.

The estimates on the coefficient of the d-variable in different

proprietors

regression indicate all that and family members are
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§§£i§pteswfor sarple 26.1

Table ngg

Net C.D Gross C.D CES ‘CES”
1oL 0.151 | 0.121 |0.048 [0.032 [ . '[1.002 [0.897 [0.28¢ | 0.861 | 0.824 | 0.621
n (0.020) |(0.023) [{(0.010) {(0.012) {*™" k0.085) {(0.085){(0.094) { (0.025) [(0.092)| (0.078)
15K 0.127 | 0.109 | 0.045 | 0.034 | c.10¢C | 0,093
T (€.038) 1(0.038) {(0.020) [(0.019) (0.018) |(0.021)
1 0.57¢ | 0.582 |, o 0.157
L (0.017) {(0.017) (0.014)
q -0.432 ~0,230 .0 ,537 ~0.144
(0.100 (0.097) (7.153) (0.174)
0,119
1 (0.034)
* 0.100
r (0.057)
» ~0.127 -0.092 L0.026 ~0,026
1 (0.042) (0.022) (0.041) (0.040)
5 -0,163 -0.062 0,041 ~0,041
) (0.050) (0.026) (0.049) (5.047)
Inter-
cept 1.757 | 2.023 |1.53% |1.683 0.470 |0.711 |6.766 | 0.415 | 0.545 | 0.309
R 0.445 {0.489 |0.910 |0.917 0.564 {0,600 |0.588 | 0.618 | 0.621 | 0.726
M.80 0.091 |0.087 |0.024 |0.023 0.077 |0.073 |0.075 | 0.070 | £.070 | 0.054
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significantly over-valued in our labourinput measure. For all
relations, except the "CES¥-one is the coefficient of the d-
variable significantly negative. Both in the value-added and

in the gross~production Cobb-Douglas cases are the coefficients
of R1 and R2 significantly negative. Most of their effect dis-
appears, however, when turning to the CES and "CES" relations,
indicating, when arguing along the same lines as previously

on this point, that much of the regional differences in value

added are due to price differences

b) Results for Sample 26.2: Industry Group 262 Manufacture of

Wooden Fixtures.,

The elasticity of scale seems to be slightly lower in the
present sub-sample of the 26-group than in the one firstly
presented, while the elasticity of capital secems to be somewhat
greater, This implies also that the elasticity of labour is
lower in the present sample. This is apparent in the value
added case, but it seems to be true for the gross production case
also, especially as the elasticity of raw materials is greater

in the present sample.

Table 8.24

Estimates for sample 26.2

Net C.D Gross C.D CES "CES"
oL 0.126 | 0.123 | 0.030 | 0.029 |, | 0.985 | 0.955 | 0.587
(0.025) |(0.025) |(0-012) | (0.012) (0.071) |(0.074) | (0.070)
1Sk | 0.176 | 0.177° ‘0,064 | 0.066 | 0.032

T |(0.035) [(0.035) |(0.016) |(0.016) (0.023)

M 0.614 | 0.612 0.210
Inp | (0.014) |(0.014) | 12V (0.018)
N -0.067 ~0.032 [,

2 (0.032) (0.014) | B2

Inter-

cept | 1.727 | 1.760 |1.468 | 1.486 0.358 | 0.326 | 0.074
R 0.304 | 0.318 |0.912 | 0.913 0.543 | 0.546 | 0.680
M.sQ | 0.111 |0.110 |0.022 | 0.022 0.086 | 0.086 | 0.066
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In both the value added and the gross production cases are
all factor <elasticities significantly positive, and in both
cases are there also significantly increasing returns to scale,

The ACMS-relation does not lcad to an elasticity of subs-
titution different from one. This together with the findings
that the coefficient of the lnL term in the first "CES"-relation
is positive, but not significant make the interpretation of
the "CES"-relations difficult., The coefficient of the 1nV term
in the second "CES"-relation is as always significantly positive,
(See previons discussion of related situations)

The only quality-variable that seems to have any significant
importance for the production result is, according to our results
Rz. Its coefficient is in the present case significantly ne-
gative, but with slight margin. R2 was also included in the
ACMS-relation and the effect was here substantially lower. The
interpretation of this must be the same as for the previous

sample.

c) Results for Sample 26, (26.,1+26.2): Manufacture of Furniture

and Fixtures,

As for industry group 25 there are also for industry group
26 some differences between the sub-samples, but not greater
differences than that a merging of the sub-samples can be accepted.
This should be confirmed by the results in tables 3,23 and 8.24,
As also done previously we apply a industry-dummy variable A
which is one for units of one subsample and zero for units of
the other subsample (a2as we have only two sub-samples in this
case)

The results of the merged set of data are presented in
table 8.25. 1In general we get, as expected, lower estimated
standard deviations for the estiamtes of the merged set of data.
And as expected we also get estimates on the elasticity of scale,
the factor elasticities and the elasticity of substitution not
far from the level of the corresponding estimates of the sub-

samples.
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As the effect of the d-variablce in subsample 26.2 is very
insignificant (but also in this sample negative; we get in the
merged set non-significant effects of this variable, in spite
of the results in sample 26.1

The effects of Rl and R2
significantly negative for both the value-added and gross prod-

are also in the merged set of data

uction value case, while the effects of these variables are neg-

lible in the CES and "CES" relations. (Yhen an estimate is 0 or =(

Table 8.25
Estimates for Industry Group 26 (Sample 26.1-2)

A=1 for 2611+2612, A=0 otherwis,

Net C.D Cross C.D CES "'CES"'
oL 0.148 | 0.127 | 0.044 [ 0,033 | . 0.953 | 0.970 | 0.862 | 0.914
(0.015) | (0.018) {(0.007)| (0.009) (0.056) | (0.058) [(0.056) ] (0.059)
1nSK | 0.155 | 0.153 | 0.058 | 0.055 | 0.095 | 0.075
T |(0.026)|(0.026) |(0.012)| (0.012) (0.014) | (0.016)
1t 0.597 | 0.600
T (0.011) (0.011)
4 -0.115 -0.062 |, -0.132 0.064
(0.110) (0.052) (0.091) (0.099)
R -0.083 -0.052 1 -0 0.002
1 (0.029) (0.014) |1 (0.026)
R -0.116 -0.049 | ~0.011 -0.009
2 (0.030) (0.014) |2 (0.028) (0.028)
A 0.045 0.024 | 0.138 0.105
(0.025) (0.012) (0,022) (0.023)
Inter-
cept | 1.708 | 1.839 | 1.485 | 1.546 0.477 | 0.409 | 0.373 | 0.283
R 0.382 | 0.409 | 0.910 | 0.913 0.527 | 0.567 | 0.565 | 0.583
M.SQ | 0.103 | 0.101 ; 0.023 | 0.023 0.087 | 0.082 | 0.082 | 0.080

it means that it has an absolute value of less than 0.0005.)

As we sec is the coefficient of A highly significant, and

positive in the CES and "CES"-relations, while it is on the

verge of being significant in the value added and gross pro-

duction value

cases.,
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H. Results for Industry Group 27: Manufacture of Paper and Paper

Products.

Firstly we run a set of regressions for all units of industry
group 27 not excluded because of those criterions presented in
section 5., These results, of which some selected are presented
in table 8.26, indicate that there may be some fundamental
differences between the sub-industries this sample consists
of. So it was divided into two; one containing industry groups
271 and 272; Manufacture of mechanical and chemical pulp, and
the other,containing industry-groups 273, 274 and 275; Manu-
facture of paper, paperboard, cardboard, wallboards, and paper-
and paperboard products. The results of these sub-samples are
presented in table 8.27.

According to our results for the 27-group we have on the
average diminishing, but not significantly diminishing returns
to scale both in the value added case and in the gross pro-
duction value case.,

. for the ?ase—group L.

When assuming constant returns to scalel (then the coefficient
of the 1lnL term in the Cobb-Douglas is zero) we get a signi-
ficantly lower elasticity of scale for the upper size-group,
when also allowing for neutral differences between size-groups.
As we have assumed constant returns to scale for the base
which in this case is N<100, this means that for the upver size-
group 1is the elasticity of scale significantly below one. The
levels of efficiency for different size-groups are also sig-
nificantly different from the one of the base-group. We note
that the point-estimate of the level of efficiency of the upper
size-group is very much higher than for the base-group. This is
a uniform finding when the estimated elasticity of scale for the
same size-group is below the level for the rest of the units in
the sample.

The clasticity of substitution seems, according to our ACMS-
relations-results to be above one, but not significantly so.
Also for this type of relation are there some significant dif-

ferences between the sizegroups. The constant term of the upper



- 115 -

Table

8.26

Estimates for Sample 27

Gross
Net C.D C.D CES "CES"
oL -0.028 ~0.018 |, . 11.111 | 1.163 | 1.325 | 0.681
(0.029) 0 {(0.010) (0.169) |(0.191) |(0.195) | (0.208)
1K 0.264 | 0.233 | 0.055 |, -0.062
™ 1(0.050) | (0.048){(0.019) (0.029)
M 0.666 0.095
Log (0.017) {1*V (0.028)
-0.194
r3lnk (0.083)
" 0.298 . 0.322
1 (0.112) 1 (0.109)
! 0.359 . 0.317
2 (0.101) 2 (0.099)
N 1.274 . 0.018
3 (0.506) 3 (0.082)
Inter-
cept 2.072 | 1.880 ! 1.510 0.357 | 0.162 | 0,238 | 0.504
0.372 | 0.479 | 0.962 0.432 | 0.514 | 0.454 | 0.484
.SQ 0,208 | 0.189 | 0.024 0.195 | 0.179 | 0.191 | 0.185
Table 9.27
Estimates for Industry Groups (271+272) and (273+274+27
2714272 273+274+275 2714272 27342744275
Net | Appr. | Net [JAvopr.
c.D | CES | c.p |CES CES |"CES"| CES |"CES"
oL -0,053 |-0.068 [-0.0331-0.036 [, . 11.714 [ 1.983] 1.078 | 1.246
(0.067) | (0.072)] (0.032)} (0.033) (0.574) | (0.592)| (0.183)] (0.213)
1nSK 0.163 | 0.446 | 0.323| 0.115 |, -0.103 -0.049
(0.097) | (0.496)| (0.063) (0.288) (0.065) (0.032)
SK, 2 -0,054 0.051
(1ng=) (0.092) (0.069
Inter-
cept 2,447 | 2,176 | 1.979| 2.176 -0.909 {-0.927 | 0.436 | 0.340
R 0.225 | 0.237 | 0.439| 0.443 0.357 | 0.403 | 0.467 | 0.482
M.SQ 0.231 | 0.233 | 0.197| 0.198 0.209 | 0.204 | 0.187 | 0.187
8=0.154 6=0.340
8=0.527 6=1.936
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size-group seems, however, not to be much different from the
one of the base-group.

Turning to the results of the subsamples we see that the
estimated degree of returns to scale is approximately iden-
tical for the two samples. The factor elasticities are,
however, different. The estimated elasticity of capital for
pulp-production is less than half of the one for the other
sub-sample. And as the estimates on the scale-elasticity are
approximately equal in the two cases, the elasticity of labour
is correspondingly grecater for pulp-production,

There seems also to be substantial dissimilarities as con-
cerns the elasticity of substitution., According to our ACMS-
relations it seems to be substantially greater in the pulp-
production than in the other subsample. But according to the
results obtained by means of the Kmenta-approximation the op-
posite seems to be truc., But as we, as usual, do not get sig-
nificant coefficients when applying the Kmenta-approximation,
it is fairly reasonable to assume that the ACMS-results are
the more reliable. But even if the point-estimates of the elas-
ticity of substitution are much different in the ACMS-relations,
we see that none of the coefficients are significantly different

from one. So our results are on this point inconclusive.

I Results for Industry Group 28: Printing, Publishing and Allied

Industries.

The only industry of the 28-group analysed is 282 Printing.
We expected that printing of newspapers - elastibilisments had
another structure than establishments engaged in other printing
activities. So we have applied an ind ustry-dummy for industry
2821; Printing of newspapers..

The results of this sample,presented in table 828 tell us
that there may be substantial differences between these two
types of printing. So we run some regressions separately on
the two sub-samples; Printing of newspapers (2821) and other
printing activities (2822, 2823 and 2829). The results of these

regressions are presented in table 8.29.
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Table 8.23

Estiamtes for sample 28

__ Net C.D G§°§S. CES "CES"
1'L 002077 0,002 | 0.016 | 0,010 [-0.017 1oy | 0593 i70.650 | 0.676 | 0.630 | U.764 | 0,418
n (0.028) | (0.029) | (0.02¢) |(0.027) | (0.019) (0.103) {(C.114)| (0.167) {(0.115)| (0.113) |(0.117)
1nSK | 0.199 | 0.186 | 0.200 0.184 | 0.081 |, -0.027 | ~0.046
L (0.048) | (0.048) | (0.047) {(0.046) | (0.033) (0.028)| (0.026)
1 0,485 |, o 0.088
T (0.031){ " (0.026)
” -0,183 -0.145 R -0.096 ~0.097
1 (0.067) (0.057) 1 (0.054) (0.054)
-0.101
) (0.074) R
0.135
51 1 (0.059)
® ® 0.092
r r (0.087)
D -0.174 |~®,180 D -0.268 0,282
1 (0.058) | (0,057) 1 1(0.055) (0,055)
Inter-
cept 2,090 |2.269 |2.158 | 2.262 | 2.026 1.303 {1.116 | 1.256 |1.318 | 1.274 |1.138
R 0.327 | 0.387 |0.397 | 0.439 | 0.822 0.406 |0.440 | 0.543 |{0.412 | 0.556 |0.472
M.SQ 0.122 | 0,117 |0.115 | 0.111 {0.054 0.113 [0.110¢ | ©.097 {0.113 | 0.095 |0.106
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According to our results there seems to be approximately
constant returns to scale in the printing industries, This
seems to be true both for the value added case and the gross
production case. The ACMS-relations give strong indications
of that the elasticity of substitution is below one. Both when
certain quality-variables are included an when not, the coef-
ficient of the 1ln%W-tcerm is significantly below one. The Kmenta-
approximation gives opposite results (8 = 1.212), but as usual
the coefficients of this reclation are non-significant, and thus
we have not includedthese results among those presented in table
8.28.

The regional variables are of some importance in the value
added Cobb=-Douglas case, but at least some of their effects
are away in the ACMS-relations, which as previously pointed out
probably is due to price-differences between regions. The size-
group-variables have no significant effects in the value-added
Cobb-Douglas case (these results are not presented here) but
in the ACMS-case the r, variable has a significant effect
while r™ has not.

The level of productivity is significantly lower in the 2821
rest of the printing industry. This is indicated by the results of

all types of relatiomns,

Table 8.29
Estimates for Industry Group 2821 and (282-2821)

Net C.D CES "CES"
2821 282-2821 2821 |202-2821 2821 |282-2821
1oL 0,068 | -0.002 | . 10.620 | 0.782 0.641 0.860
(0.038)| (0.035) T 1(0.113)] (9.143) |€(0.131)} (0.155)
15K | 0.148 0.247 1oL -0.012 |{-0.055
L (0.0456) (0.073) 1 (0.037)](0.034)
Inter-
cept 1,907 2.133 1,075 1.006 1.070 1.041
R 0.487 0.320 0.616 0.464 0.617 0.485
M.SQ |0.054 | 0.145 0.043 0.125 0.044 0.123
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When investigating the two sub-samples separately (see table
8.29) we ffgg igmétriking differences.

The level of the elasticity of scale seems to be approximately
the same, thowh perphapsfa bit lower in the "Other printing
v The aestimated elasticitiesof substi-

. activities" - industries,

tution are neither much different. The elasticity of capital
is possibly a bit greatcr for other printing activities, but
to be

the elasticity of labour seceems substantially greater for

Printing of newspapers.

J Results for Industry Group 31: Manufacture of Chemicals and

Chemical Products.

a) Pesults for sample 31.1: Industry Group 311l; Basic Industrial

Chemicals, Including Fertilizers.

The results of this industry deserves only a few comments.

No quality-variables seem to have any significant influence on

productivity. So the results oprcsented in table 8.30 do not

include any rcegressions with this type of variables., The value
added Cobb-Doug las relation indicates that the elasticity of
The standard-deviation is also

capital is fairly high. re-

latively high, and consequently is the confidence-region of

the elasticity of capital rather wide. 3But the point-estimate

on this parameter is in fact the largest obtained for all

Table 8.30

Estimates for sampla 31.1

Gross
Net C.D c.D CES "CES"
1oL =0.079 [=0.073 || [ 2,71 [ 2.884 1 1.930
(C.050)1(0.023) T 1(0.672) (0.677) {(0.760)
105K 0.410 | 0.201 |, -0.123
T (0.129)|(0.059) | ™ (0.0590)
1okt 0.536 |, o 0.033
L (0.041) (6.055)
Inter-
cept 2,419 2,034 -1.522 |-2.046 |-1.303
R 0.412 0.887 0.390 0.484 0.399
M,SQ 0.418 0.086 0.419 0.386 0.423
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the elasticity of scale

And as the estimate on

is below one, we for this group

also obtain the lowest estimate on the elasticity of labour.

Another finding work noting is that

for the gross production

value case we get significantly decreasing returns to scale.

For only two other sub-samples of manufacturing do we get a

similiar result.

The ACHMS-relation leads

te

elasticity of substitution.

term 1s as we

see,

not

a

But the coefficient

of the

significantly different from one.

rather high estimate on the

1n¥-
The

Kmenta-approximation leads in this case to insensible results,

as we get an negative point-estimate

stitution.

on the elasticity of sub-

But the coefficients of this relation arc also for

the present sample non-significant.

b) Results for Sample 31.2:

Industry Groups 3121 and 3122; Fish

Liver

0il,

and Herring O0il and Fish-mecal Factories,

The results indicat: that we also for this industry have

apoproximately constsnt returns

to scale.

dinarily low pointestimate on the clasticity of capital.

We get an extravr-

Then

introducing certain quality-variables it 1is even negative in

the value~added Cobb-Douglas case.

partly be explained by substantial
dustry in 1963,

and

the rules

of

This finding may at least

over-capacity of this in-

distribution of the raw

material (fish and hering) to the difforent establishments.

Table 3.31

Estimates for sampnle 31,2

Gross
Net C.D Cc.D CES "CcES"

1oL 0,036 [-0,018 [0.02L [, [I'T.545[ 1,416 | 1,700 [ 1.554 [ 0.56¢C
sg  [(@-075)(0.077)}(0.041)"""1(0.399)[(0.437)[(0.430)|(C.452)(0.426)

lng= | 0.012]-0.027 | 0.024 . -0.071 |-0.083

(0.077)(0.078)|(0.039) ™} (0.073)[(0.073)
1ol 0.548 |, ] 0.23¢
T (0.046)"F (0.06C)

q -1.486 q -0.164 -0.362

(0.940) (0.857) (0.873)

o 0.281 2 0.232 0.239

=2 (0.123) 2 (0.118) (0.118)

Inter-

cept | 2.3341 2.557 | 1.822 -0.436 |=0.363 |-0.537 |-0.334 [~0.204
R 2.752 1 0,225 | 2,057 N 4271 00472 20441 ] 90404 | 0.550
M.8Q | 0.295| 0.273 | 0.073 0.239] 0.232 ] 0.239| 0.231 | 0,197
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The elasticity of substitution secms to be above one ac-
cording to the ACMS-relations, but not significantly so.

The "pilot-regressions'" told us that only two quality-va-
iables scemed to have any effects on the prcduction result,
namely d and R2 (in this sample there are no units in the Rl-
region). “Then we add 4 and R, to the "true" factors of production
in a Cobb-Dougals relation we do not, however, get a significant
estimate on the coefficicnt of the d-variable. This is also
true for the CES and the "CES" relatioms. W%While the coefficient
of RZ is significantly positive in the value-added Cobb-Douglas
case, this is not so for the CES-relation and hardly so for the
"CES"-relation either. As wec sce is not the point-estimates
much lower in these cases than in the value added Cobb-Douglas
case,and the regional differences are probably not due to dif-
ferences in prices, as it is rcasonable to assume for a lot of

other samples,.

c) Results for Sample 31.3: Industry Groups 313 and 319;

Manufacture of Paints, Varmishes and Lacquers, and Manufac-

ture of Misc. Chemical Products.

The results of this sample do not deserve many commcnts
either. They indicate that we possibly have slightly increasing
returns to scale - and that we possibly have an elasticity of
substitution greater than one. But the results are as we see
inconclusive. For the present sample does the Xmenta-approxi-
mation lead to rather insensible results, but the results ob-
tained by means of this relation arc as usual quite unreliable,

This is one of the few cases when the year-of-establishment-
variable, E affects productivity significantly.

E

Je also run some regressions for a sample consisting of in-
dustry - group 311 and 313. The results, containing regressions
on the simole value added Cobb-Dougals relation, the CES and
the "CES" relations, were not much different from those obtained

for corresponding relations in sample 31.1 (sce table 8.30)
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Table

3.32

Estimatces for sample 31.3

Grecss
Net C.D C.D CES "CceEs"
inL 0.086 0.114% 0.014 1o 1.203 1.186 0.3873
(0,054) [(0.,952) |(5.032) C1(5.279) 1(0.277) 1(0.238)
1n§§ 0.320 0.287 0.0306 1oL 0.082
L (0.111) |(0.106) {(D.074) (6.051)
1n§ 0.667 1V 0.234
L (9.053) (0.036)
E 0.025
(0.008)
Inter=~
cept 1.996 1.127 1.673 0.538 0.236 |=0.454
R 0.329 0.449 J.3828 0.409 0.435 0.652
M.SQ 0.314 0.285 0.111 0.291 0.236 0.203

K. Results for Industry Group 33:

Manufacture of Non-Metallic

Mineral Products, Except Products of Petroleum and Coal.

a) Results for Samnle 33.1:

Industry Groups 331,

332 and 333;

Manufacture

of Structural

Clay Products

Glass and Glass Prod-

ucts,

and Pottery,

China and Earthenware.

The results of this sample, presented in table 8.33 do not

contain any regressions with quality-variables, 2s this type of
variables according to our "pilot-regressions™” do not have any
significant cffects on production.

About the results presented not very much is to be said. The
value added Cobb-Dougals reclation indicates slightly but sig-
nificantly increasing returns to scale, while we in the gros-
production value case get results indicatimg approximately

constant returns to scale. The ACMG-relation gives as a result
that the elasticity of substitution is not significantly dif-

ferent from one.
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Table 8.33

Estimates for sample 33.1

Net Gross
c.D C.D CES "CES"
oL 0,075 | 0.027 |7 [ 1.029 [ 0.95C | 0.739
(0.037)] (0.222) S 1(0.199) [¢(0.212) |(0.203)
1nSK 0.210 | 0.097 |, = 0.035
i (0.075)] (0.048) (0.036)
- 0.462 }, o 0.105
i (0.033) - 6.031
Inter-
cept 1.767 | 1.925 0.366 | 0.362 | 0.317
R 0.416 | 0.891 0.530 | 2.540 | 0.623
M.S0 0.138 | 0,050 5.119 | 0.119 | 0.103

b) Results for Sample 33.3:

Cement Products,

Industry Groupn 335; Manufacture of

For the value added Cobb-Douglas case when no quality-variab-
les are included, we have significantly increasing returns to
scale, while we have still increasing, but not significantly in-
creasing returns to scale when certain quality-variables are
included (See table 8.34). HMost of the reduction in the esti-
mate on the elasticity of scalc is due to reduction in the eclas-
ticity of capital. 1In the gross production value case there
seems to be approximately constant recturns to scale.

As usual does not the Kmenta apporoximation give significant

coefficients of the 11:1-—S—K and sqég¥gzvariables. But the results

obtained concerning thz clasticity of substitution are reasonable,
and at relatively good correspondance with the result obtained
by means of the ACHMS-relation. The later indicates 24 clasticity
of substitution above one as the cocfficient of the lnW-term is
significantly above one when no quality-variables are includeod.

When certain quality variables are included, however, is the
elasticity of substitution no longer significantly different
from one.

Concerning the effects of the quality-variables the present
industry is one of the many where proprietors and family mem-

bers seem to have a negative e¢ffect on value added, in addition
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Estimates for sample 33,2

Net C.D GEOES Appr. CES CES "CES"
oL 0.132 | 0.063 | C.011l 0.139 | 0.068 1.376 | 1.188 | 1.374 | 1.217 | 0.827
(0.042) | (0.043)| (0.019) (0.043) |(0.044) (0.130) {(0.134) {(0.137) | (0.138) | (0.136)

15K | 0.298 | 0.249 | 0,056 0.169 | 0.189 0.002 |-0.038

i (0.049) | (0.047){ (0.024) (0.105) 1(0.101) (0.039) |(0.040)
1 0.673 0.056 | 0.026 | 0.224
L (0.019) (0.040) |(0.039) (0.030)

1 -0.942 -0.930 -0.737 -0.805

(0.278) (0.279; ! (0.239) (0.250)

-1.192 -1,138 -0.842 ~C.825

&2 (0.486) (0.494) (0.439) (0.439)

2 -0.130 -0.129 -0.067 -C.070

1 (0.063) (0.063) (0.957) (0.057)

Inter~

cept 1.886 | 2.342 | 1.619 1.918 | 2.349 0,161 | 0.358 |-0.162 | 0.416 |-0.290
R 0.442 | 0,541 | 0.950 0.452 | 0.543 0.613 | 0.653 | 0.613 | 0.655 | 0.719
M.SQ | 0.189 | 0.169 | 0.036 0.188 | 0.169 n.146 | 0.136 |0.147 |0.136 |o0.114

8=0.308 §=0.254
6=1.768 0=1.336
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to the effect of this type of labour vower taken care of in the
labour input concept. 2But it is one of the few cases when the
coefficient of the d-variable is significantly negative. This
is, as we see of our results in table 8.29 true for all relations.
But this sample is also the only one for which we obviously have
given carsateo hich weight in the capital input concept. There
are some other <cases when the cocfficient of 89 is negative but
in so other cases is it significantiy negative. In the present
case it is true only fcr the valuce added Cobb=-Douglas case and
the Kmenta-approximation case, and not for the CES and "CES"
cases.,

The coefficient of the R;-variable is significantly negativce
both in the value added Cobb-Douglas case and in the Kmenta
approximation case, while it is necgative but not significant in
the CES and "CES"™ cases. The interpretation of this must be

the same as for similiar cases discussed previously.

c) Results forIndustry Sroup 33 (Samples 33.1 and 33.2)

Since the results of samples 33.1 and 33.2 are not too dis-
similiar, (results not pnresentcd above, give still stronger in-
dications of this) these two samples were pooled into one.
Simultaneously an industry-dummy variable was introduced: A=l
for units in industry group 335 and A=0 otherwisec.

The results of this samplce are presented in table 8.35,

There are no "surprising"

findings of this merged sample.
As we have a larger number of units the estimated standard
deviations of the estimates (when comparisons are possible) are

slightly lower.

We note that the ACHMS-relations gives almost the same point
estimates on the elasticity of substitution as for sub=-sample
33.2 even if the point cstimate on this paramecter in the 33.1-

sample is much lower. For the merged sample wc get, however, a



substantially greater point-estimate on the elasticity of substitution by
meansof the Kmenta-approximation, But thdincreased number of units does

not "save’ the significance of the parameters of this relation.

Table 8.35
Estimates for Industry-Group 33 (Samples 33.1-2)
A=l for sample 33.2, A=0 otherwise
Net C.D Appr. CES CES "CESY

1nL 0.011 | 0.052 | 0.013 | 0.055 10w 1.330 | 1.149 | 1.358 | 1.163
(0.027) | (0.029) {(0.027) | (0.028) (0.110)} (0.113)} (0.113)(0.117)
1n§§ 0.228 | 0.242 | 0.076 | 0.074 |1nL -0.028 |-0.014
L (0.044) {(0.040) {(0.105) | (C.093) (0.023)(0.027}

a SK)Z 0.060 | 0.067

T (0.038) | (0.034)
a -1.174 -1.159 -0.886 -0.916
(0.242) (0.241) (0.215) (0.222)
R -0.100 -0.101 -0.025 -0.026
1 (0.052) (0.052) (0.048) (0.049)
A .0.461 0.468 0.238 0.222
(0.065) (0.065) (0.054) (0.061)

Inter-

cept 2,238 | 1.875 | 2.3C | 1.934 -0.110 | 0.157 |-0.076| 0.186
R 0.316 | 0.549 | C.316 | 0.558 0.600 | 0.651 | 0.603| 0.651
M.SQ 0.204 | C.16C | ©.204 | 0.158 0.144 | 0.132 | 0.144| 0,132

2=0.236 8=0.253
6=2.892 6=2.955

The effect of the d-variable is still significantly negative for all
types relations presented for this sample. The same is not true for Rl’ the
effect of which is still negative, but not significantly so in any relatiom.
But the reduction of its effect when turning from production functions esti-
matiok to behaviour-relations estimation is still present.

There seems to be a significantly higher level of efficiency in the 335-
industry than in the rest of the sample as the coefficient of the A-variable

in al@ types of relations is significantly positive.



- 127 -

L. Results for Industry Groups 34 and 35: Basic Metal Industries and Manu-

facture of Metal Products, except Machinery and Transport Equipment,

a) Results for Industry Group 34; Basic Metal Industries.

As no quality-variables seem to have any significant effect on production
only the results of the simple versions of our main relations are presented

for this sample.

Table 8.36
Estimates for Sample 34

Gross
Net C.D| C.D CES "CES®
tar | 0-098 [ 0.059 || 1.173 [0.803 | 0.482
(¢.038) | (5.025) (0.296) |(0.362) |(0.346)

sk | 0.087 | 0.029 0.065
o= 19.095) | (0.061) |1PL (6.938)

M 0.531 0.100
T 0.067) '™V (0.032)
Inter-
cept | 2.015 | 1.715 0.112 | 0.595 | 0.850
R 0.538 | 0.849 0.557 | 0.603 | C.680
M.SQ | 0.063 | 0.026 c.059 | 0.056 | 0.048

We note that also for this industry is the point-estimate on the elas-
ticity of capital extremely low, and not even significantly different from
zero. We have, however, increasing returns to scale, slight but significant,
This implies
As the

elasticity of raw materials is modest, this is also true for the gross pro-

both for the value added and gross production value cases.

for the value-added case that the elasticity of labour is very high.

duction value case.

In addition to this we note that the elasticity of substitution according
to the results of the ACMS-relation is not significantly different from one,
while the results of the Kmenta-approximation (not presented here) concerning

the elasticity of substitution are without any sense.



b) Results for Industry Group 35: Manufacture of Metal Products, except

Machinery and Transport Equipment.

_The results for this industry are presented in table 8.37. We have
according to our results significantly increasing returns to scale both for
the value added and the gross production Cobb-Douglas cases. Also in this
sample is the point-estimate on the elasticity of capital rather low but it
is at least significantly different from zero both in the net and the gross
Cobb-Douglas cases, in opposition to the results obtained for the previous
industry. The point estimate on the elasticity of substitution in the ACMS
relation is below one, but the elasticity of substitution is not, according
to this relation, significantly below onme.

Concerning quality variables, the year of establishment variable F seems
to have some effects, but the coefficient of this variable is not, however,
significantly different from zero. Some effects do alsc the region variables
seen to have in the producticn function regressicns, while they have almost
no effect in the behaviour relation regressions (The later results are not

presented here) An interpretation of this is presented previcusly.

Table 8.37

Estimates for Sample 35

Gross
Net C.D c.D CES VCES"
oL 0.063 [0.05¢ |0.051 | 0,026 | {0,901 [0.887 | 0.851 [ 0.645
(0.015) |(0.015) |(0.015)| (C.010) (0.076) 1(0.076) | (0.079) [(0.076)
15K | 0.155 |o0.140 |0.139 | 0.077 | 0.034
" 1(0.029) |(0.029) [(0.029)] (0.019) (0.014)

M 0.414 0.108
Loy (0.014) |1V (0.012)
. 0.057 5 0.127

(0.049) 1 (0.056)
-0.190
q (0.068)
R ~0,085
1 (0.040)
R -0, 084
2 (0.047)
Inter-
cept | 2.069 |2.151 |2.124 | 2.032 0.686 | 0.702 | 0.664 | 0.544
R 0.322 |0.338 |0.354 | 0.841 0.476 | 0.48 | 0.487 | 0.585
M.SQ | 0.144 |0.143 |0.142 | 0.062 0.124 |0.123 | 0.123 |0.106




The present industry is the only one for which we get a significant
effect of our production value composition variable q. And in fact it is
the only industry of those selected that have a fairly large number os est-
ablishments carrying out reparation werk for customsrs . Thus, the results
as concerns q for the present sample are not surpr .sing.

Finally we note that in the behaviour relation regression get a sig-
nificant effect of D, (industry dummy for sub-group 3511, Manufacture of wire
and wire products) the effect of this variable is, however, insignificant in

the production function regressions.

c) Results for Industry Groups 34 and 35

There are substantial similiarities between the results of industry
groups 34 and 35, especially concerning the results to scsle and the elas-
ticity of substitution which in neither case is significantly different from
the according to the ACMS relation. The results concerning the factor-elas-
ticities are, however, a bit different. This is also the case for the elas-
ticity of raw materials.

As we have only 37 units in our 34-sample (which inlfact is only the
four-digit industry 3413; Iron and steel foundries,)and 475 units in our 35-
sample our results of the merged sample must be very much dominated by the
structure of the later ome. This is easily confirmed by comparing the results
of the merged sample presented in table 8.38 with the results of our 35-sample
in table 8.37.

Table 8,38
Estimates for Sample 34+35

A=1 for sample 34, A=.0:. otherwise

Net C.D Aggg' CES "CES"
0.065 1 0.066 0.909 | 0.851
IaL  e0.013) |c0.014) '™ {0.074) | (C.076)
15K | 0.153 |o0.086 | 0.037
(0.027) |(0.092) [If (0.013)
(10552 0.035
o (0.032)
, 0.003 | 0.005 0.003 |-0.032
(0.065) |(0.065) (0.060) | (0.060)
Inter-
cept | 2.065 | 2.116 0.669 | 0.655
R 0.337 | 0.340 0.402 | ©.494
M.sq |0.139 |0.138 0.120 | 0.118
6=0.152

8=1.990



We alsc note that the effects of our industry-dummy A are completely

ignoreable.

M. Results for Industry Groups 36 and 37: Manufacture of Machinery, Electrical

Machinery, Apparates Appliances and Suppliecs.

a) Results for Industry Group 3%6: Manufacture of Machinery, except Electrical

Machinery.

According to our results is the elasticity of scale significantly above
one both in the value added, gross production value and Kmenta-approximation-
cases. The elasticity of capital is significantly positive but the corres-
ponding point-estimates are very low both in the net and the gross cases, and
both when certain quality variables are included and when they are not. This
is alsc the case when applying the Kmenta-approximation of the CES-function.

The peint-estiamte on the elasticity of substitution of the ACMS relation
is below oxre both when R2 is included and when it is not. But the elasticity
of substitution is according to this relation not significantly below one.

In the present case we may, however, consider the relation obtained by means
of the Kmenta-approximation to be feirly reliable as a check on the results
obtained by mears cf the ACMS~relation, since all coefficients of the former
relation are significantly Jifferent from zero, which they usually are not.

As we seec does the Kmenta approximation lead tc & substantially lower point-
estimate on the elasticity of substitution than the ACMS-relation, and this
finding, tcgether with similiar findings for total manufacturing indicate that
the estimates on the elasticity of substitution cbtained by means of the ACMS-
relation really earebiased towards onc.

The results concerning the quality-variables indicate that the level of
efficiency is significantly lower for the upper size class than for the rest
of the sample. The estimate on the coefficient of Ry is alsc negative for
all types of relations, and the coefficient is significantly negative for all
cases except for the gross production value case, As the point-estiamte on
the coefficient considered is only slightly lower in the behavicur relation
regressions than in the value added Cobb-Douglas regression we may argue
aleag the same lines as previcusly that the regional differences in product-

ivity arc nct so much due to price-differences as to other causes.
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Table 8.39
Estimates for Sample 36

Net C.D Gross C.D Appr. CES CES "CES"
0.091 0.133 | 0.028 0.028 0.086 | 0.126 1nW 0.858 | 0.813 | 0.698 C.646 | 1.409

1oL (0.019) {(0.025) |(0.012) {(C.011) (0.019) | (0.025) (0.134) [(0.134){(0.143) | (C.143) i(0.134)

SK 0.113 0.114 C.065 0.056 0.412 0.348 1nL 0.058 0.060
1ng= 1 (0.040) |(0.040) | (0.023) |(6.023) (0.125) | (0.125) (0.020) | (0.020)
lng 0.526 0.528) (1n§§)2—0.108 -0.084 10V 0.124

L (C.018) |(C,018) L (0.043) {(0.042) (0.017)
‘ -0.252 : -0.230

3 (0.098) »1(0.098)
o ~0.169 -0.069 ~0.151 -0,133 -0.139
2 (0.064) (C.038) (5.065) (0.064) (0.063)
Inter-
cept 1.985 1.874 1.772 1.800 1.831 1.762 0.745 0.857 0.849 0.969 0.876
R 0.363 0.425 0.909 0.912 0.395 D.442 C.398 0.417 0.435 0.454 0.573
M.S5Q 0.119 0.114 0.040 C.039 0.116 2.112 0.115 1 0.114 0.111 C.110 C.092

8=0.093 a="7.098
. 8:N,299 8«0,.374




- 132 -

b) Results for Industry Group 37: Manufacture of Electrical Machinery (except

Electro-Technical Repair Shops.)

In opposition to our results for our samplc of the 36 industry our results
for the 37-industry, presented in table 8.40 tell us that for this in-
dvstry we have an elasticity of scale not significantly above one, either
for the value-added Cobb-Douglas case the gross production value, or Kmenta-
approximation cases. And neither do we get an elasticity of capital sig-
nificantly positive in the gross production value case. The level of the
point-estimates are, however, not much different for these relations for
industries 36 and 37.

Also the point-estimates of the eclasticity of substituticn, both the
one obtained by means of the ACMS-relation and the one obtained bymeans of
the Kmenta-approximation, have approximately the same level for the two samples
considered. Thus the differences between the results concerning the elasticity
of substitution obtained by means of the two types of relations are also
present in the 37-industry. And also in this case are all parameters of im-
portance of the Kmenta-approximation significantly different from zero. (The
scale-parameter is as we have pcointed out not significant, but this does not
matter for the reliability of the results obtained by means of this relation.)
So the results of this sample does alsoc indicate that we, when applying the
ACMS-relatioms get gerious bias towards one in our esticates of the elas-
ticity of substitution.

Concerning the effects of qualityvariables, high energy-consumption in
relation to the value of the machinery seems to have a positive effect on
production.ET%Ee corresponding variable B3> does have a significantly positive
coefficient in Kmenta-approximation case only. As for industry 36 does R2
seem to have a negative effect, but for no types of relations is its coefficient

significantly negative.

c) Results for Industry Group 26 and 37 (Sample 36+37).

In spite of the differences concerning the significance of the scale
parameter there are, as pointed out under the discussion of the results of
the 37-industry, striking similiarities between the results obtained for

industry 36 and industry 37. So we have merged the two corresponding samples



Table 3.4C

Estiamtes for Sample 37
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Net C.D Gross C.D Appr. CES CES “CES™
0.056 | 0.053 | 0,011 | 0.009 0.041 19,033 |, . [C.827 10.779 |0.784 |0.745 |0.557
(0.028) ] (0.028)| (0.020)|(0.021) (0.028) [(3.028) " 1(0.188) [(0.193) [(0.199) {(0.202) KC.194)
€.161 | 0.193 1 0.053 | 0.056 0.425 | 0.572 0.020 | 0.017
(0.055) {(0.059)| (0.040)|(0.041) (0.127) {(2.134) InL (0.029) 1(0.029)
0.421 | 0.411 [ =0.094 10,123 |, o €.091
(0.021) {(0.031) (0.041) |(0.041) (0.026)
0.27C 0.422 |
(0.178) (0.178)
-0.204 ~0,087 ~2.229 | ~3,152 ~0.144
(0.134) (0.103) (0.128) |2 (0.132) (0.133)
2,107 | 2.042 | 2.164 | 2.199 2.041 |1.893 0.911 | 1.023 | 5.908 | 1.016 |0.817
0.333 | 0.396 | 0.843 | 0.844 0.396 | 0.484 1,402 | 0.415 | C.407 | 0.419 |0.507
0.160 | 0.155 | 0.081 | 0.081 0.154 {0,142 0,150 | 0.149 | C.150 ) 0.150 |0.134

8=0.148 6=".194
6=0.413 8=0.389
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Estimates for Sample 36+37

A=1 for Sample 37, A=0 otherwise

Net C.D Gross C.D Appr. CES CES "CES™
1nL 0.081 | 0.074 | 0.028 | 0.023 0.074 1nW 0.840 | 0.800 | 0.717 | 0.693
n (0.015) |(0.016)| (0.C10)| (C.010) (0.015)] ™" 1(0.109) {(0.109) | (0.115) 1(0.116)
1 SK 0.134 | 0.126 | 0.057 | €.055 0.380 1oL J3.050 | 0.043
(6.032) {(0.032) | (0.021)] (0.021) (0.085) (2.C15) |(0.016)
" 0.462 | 0.478 |, SK 2|-0.088 |
L (0.016)} (0.016) L (0.028)
R -0.170 -0.071 R -G.137 ~0.136
2 (0.059) (0.039) 2 (0.059) (5.058)
A 0.042 0.045 A 0.094 0.067
(0.044) (0.029) (¢.02) (0,043)
Inter-
cept 2,007 | 2.056 | 1.953 | 1.928 1.896 0.813 | 0.883 | C.864 | 0.938
R 0.357 | 0.391 | 0,982 | 0.G84 0.392 0.394 | 0.429 | 0.424 | 0.449
M.50 0.132 | 0.129 | 0.055 | G.054 0,128 6.127 {0.124 | 0.124 | 0.122
4=0.170
8=0.394




into one, and at accordance with what is done previously for similiar si-
tuations we construct a variable A which in this case is one for units of
the 37-industry and zero for units of the 36 sample.

The results of this merged sample are presented in table 8.41. As we get
some kind of an average of the results of the two sub-samples, and as these
are discussed above, not many comments should be necessary in this connection.

We note that an increased number of units does not make the elasticity
of substitution of the behaviour relation significantly less than one, It
is alsc worth noting that the coefficient of A is significantly positive
only in the ACMS-relation, while the coefficient for the Rz-variable is sig-
nificantly negative in all types of relations except in the gross production

value case.

N. Results for Industry Group 38: Manufacture of Transport Equipment.

The results concerning capital for this industry are very poor. The
estimates are very small, and in no case is the elasticity of capital sig-
nificantly positive In spite of this we have significantly in-
creasing returns to scale both for the value added and the gross production
value cases, when no quality-variables are included. This implies a very
high elasticity of labour, in fact is the point estimate above one in the
unrestricted value added Cobb-Dougals case. When assuming constant returns
to scale we do not obtain very much different results for capital. This
does, however, have some rather strange effects on the size-dummies also
included in this relation compared with the results for these variables when
unrestricted estimation is carried out.

Worth noting, but difficult to explain, is algp the finding that the
results concerning the size-dummies of the ACMS-relation correspond much
better to the results obtained when restricted estimetion is carried out
than when unrestricted estimation is carried out. A simple but possibly
not quite safe explanation is that the ACMS-relation presupposes constant
returns to scale. An easy way to investigate this explanation would have
been to include the size-dummies in the "'CES"-reletions. This is, hower, not

d one.,



et

Table 8.42

Estimates for sample 38

Gross
Net C.D C.D CES ""CES™
1nL 0.124 0.094 o 0.060 1oy 0.445 0.291 0.280 0.139
(0.024) {(0.072) (0.015) (G.120) {(0.119) {(0.119) {(0.106)
SK 0.035 0.029 {0.031 0.016 0.108
1nf— (0.050) {(C.050){0.050) | (0.031) 1nL (0.025)
lny 0.411 0.155
L (0.026) (0.019)
r 0.046 [ -0,079 -0.034
1 (0.124){ (0.078) (6.078)
r 0.238 0.348 0.332
2 (0.124){ (0.091) (0.090)
r 0.097 0.32¢ 0.310
3 (0.207)¢ (G.107) (0.104)
Inter-
cept 1.931 1.986 2.335 1.982 1.559 1.780 1.478 1.202
R C.417 0.455 C.444 0.830 0.303 C.479 0.451 0.626
M.SQ 0.142 0.140 0.141 0.056 0.155 0.135 0.137 0.105

The estimate on the elasticity of substitution obtained by means of the

ACMS relation is very low. It is in fact the lowest estima%e obtained

for all samples included in the present study by mecans of the ACMS relation.
And still lower it is when the size-dummies are included. The Kmenta-approx-
imation is of no value in this sample as no ccefficients are significantly

different from zero in this case.
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Section 9

———.

Summary and Conclusions.,

As the present study is far from concluded, and consequently the results
presented all are preliminary, it is a bit premature to try to draw detailed
conclusions concerning ‘ the structure of production in Norwegian Manufacturing.
The discussion of the results in the previous section . maimly aimed at
underlining of certain findings that may unweil interesting characteristics
of the production structure of different industries. I have not so much
tried to make further investigations to clarify if the results are ''reascn-
able", This must be left to a later stage of the study, where we also
must try to include findings obtained by others for Norwegian Manufacturing
and in general apply all external informations of any relevance of the
structure of Norwegian Manufacturing.

It seems tc me to be convenient to conclude this paper by a review
of the results of the main types of relations applied in the study. I.e.
what they may tell us about the scale-properties of production and of the
different factor-elasticities, about the substitution possibilities between
labour and capital, about the effect of certain characteristics of the
establishments expressed by means of the quality-variables, and in general
what the results possibly may tell us about the form of the production
function. Such a review will be based on "average effects’ obtained from
Total Manufacturing and the findings from the 27 "independent™ samples
presented in table 5.1. The other samples applied are as pointed out
obtained either by merging or unmerging of some of these 27 samples.

It may also be convenient to indicate at least some conclusions ccn-—
_cerning the probable effects of the systematic errors discussed in section
7. The subjective element in these conclusions is naturally very strong,
since, as pointed out, the evaluation of the importance of the different
types of errors is entirely my own. There may be other types of errors,
not discussed in section 7 equally or more impcrtant than those discussed.
And the direction of the effects of those errors discussed may also be the
opposite of what is assumed, but to my opinion this is not very probable.

Firstly we look at the simple value-added Cobb-Douglas relation (i.e.
when no qualityvariables are included), tc investigate the level of the
returns to scale. The results of Total Manufacturing tell us that the level

of the scale-clasticity is above one, we have increasing returns to scale on
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the average in the Manufacturing Industries. As the standardé-deviation of
the estimate cf the scale-parameter is minor we cannot expect large dif-
ferences for the 27 sub-sampies. This is ccanfirmed by lcoking at the re~
sults for the individual groups, presented in section 8. (See alsc table 9.1)
In most cases is the elasticity of scale significantcly above one. In only
three cases is the point-estimate on this parametcer below onc, but in no
cases is the elasticity of scale significantly velow one. The results
obtained when introducing guality variables or when applying the Kmenta-
approximation are not much different.

Concerning the factor elasticitics I consider it to be obvious that,
as previously pointed out, the estimates on the capital elasticity ob-
tained by meams of direct estimation of the Cobb-Dougias production function
(or the Kmenta-approximation) are biased downwards, and that the estimates
on the elasticity of labour arc biased upwards. When estimating the el-
asticities by means of the factor-share approach (see Klein [13]) we get
quite different, and to my opinicn more reasonable results. This is done
by estimating the elasticity of labour by m¢ims of wages share in value
added, and‘gg;uming constant returns to scale we estimate the elasticity of
capital as the difference between one and the estimated elasticity of labour

The estimates on the factor-clasticities of these two methods of es-
timation are presented in table 9.1. Uote that the comparison of these
twc sets of estimates is not strictly consistent, since we have applied
unrestricted estimation when estimateing the factor-elasticities directly
from the production function, while we have assumed the elasticity of scale

to be one in the other case. Note also that the share of labour in value-
WL
\'

familymembers are included, as we have assurmed a wage-rate, and a number of

added is computed as i.e. that clso imputed wages to proprietors and

hours worked a yeadequal to what are the averzge numbers for production
workers in each sample, and for all manufacturing industries respectively.

In light of the previous discussion this may possibly lead to an overstatement
of the share of labour in value added.

The results for Total Manufacturing indi:ate that the elasticity of
substitution on the average is below one, both when applying the ACMS-
relation and the Kmenta-approxiamtion. In light of the discussion in section
7 it is regrettable that the later relation is almost of no value when trying

to investigate the substitution possibilities for labour and capital in the
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Table 9.1

Estimates of the factor—elasticities in the Cobb-Douglas function obtained

by means of regressions directly on the production function and by means

of the factor share-method.

Industry| By regression directly on| By the factor

the production function share approacH
Group &1 &2 3 &1 &2
20.1 0.984 0.078 1.062 £.505°| 0.495
20.2 0.722 0.233 0.955 €.39C | 0.610

20.3 0.916 6.151 1.067 G.677 | 0.323
20.4 0.836 0.183 1.619 0.603 | 0.397
20.5 0.916 0.049 0.965 0.629 | 0.371
20.6 0.879 0.257 1.136 0.606 | C.394

21 0.973 0.141 1.114 0.465 | 0.535
23 0.868 0.175 1.043 G6.558 | 0.442
24,1 0.965 G.193 1.158 0.674 | 0.326
24.2 0.956 0.186 1.142 .618 | 0.382

24.3 0.866 0.257 1.123 0.558 | 0.442
25.1 0.944 0.123 1.067 C.675 | €.325
25.2 0.974 0.155 1.129 0.611 | 06.389
26.1 1.024 0.127 1.151 0.623 | 0.377
26.2 0.950 0.176 1.126 0.72C0 | 0.280
27 0.708 0.264 0.972 0.561 | 0.439
28 0.821 G.199 1.020 0.629 | 0.371
31.1 0.511 0.410 0.921 0.388 | 0.612
31.2 1.024 0.012 1.036 0.558 | 0.442
31.3 0.766 0.320 1.086 0.392 | 0.608
33.1 0.865 0.210 1.075 0.656 | C.344
33.2 0.834 0.298 1.132 0.546 | 0.454

34 1.011 0.087 1.098 0.619 | 0.381
35 0.908 0.155 1.063 0.616 | 0.384
36 0.978 0.113 1.091 0.635 | 0.365
37 0.895 0.161 1.056 0.573 | 0.427

38 1.089 0.035 1.124 0.644 | 0.356
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sub~samples. I believe it cannot at all be doubted that our estimates on
the elasticity of substitution obtained by means of the ACMS-relation are
for most or even all samples more or less strongly biased towards one.
Only when both the coefficient of the 1n§ -~ variable and the coef-
ficient of the square term are significantly different from zero, can the
results obtained by means of the Kmenta-approximation be considered as
fairly reliable, and thus are suited as a control of the results obtained
by means of the ACMS-relation. But even then may the results of the
Kmenta-aaproximation be insensible, as for sample 20.2 where both coef-
ficients concerned are significantly different from zero, but where we get
a negative point-estimate on the elasticity of substitution. To my opinion
these curicus results are very much due to errors of measurement of the
capitalvariable.

Even if it may not be easily xceptable to estimate the share of capital
in value added as done in table 9.1, I believe it is worth while to try to
estimate the elasticity of substitution in the way proposed by Hildebrand/
Liu | 8| (see section 2) by applying the share-of-capital-estimates ob-
tained.

Concerning the quality-variables, the results presented in section
8 speak for themselves, as we for each sample have selected those quality-
variables (if any) that seem to explain a significant part of the variast-
ions of produciton. Those variables appearing most often are the regional
variables, but this may to a substantial extent be due to misspecifications
of the variables, (especially because the production-measures are value-
concepts and not quantity-concepts) and perhaps not so much because of
"real" differences between the regions. In addition it is mostly the
composition-variables d, 8, and g, that seem to explain something.

Concerning the results of the gross production Cobb-Douglas relations,
I have not tried to "explain" them i.e. interprete the elasticity of raw
material, and the differences of the elasticities of labour and capital in
these relations and in the value added Cobb-Douglas relations. This is
a matter of further investigation.

The results in general are possibly neither better nor worse than we
could have expected. But now, as we have got more appropriate knowledge
of what we can expect ot obtain by maans of the Cencus of Norwegian Manu-
facturing Establishments, as concern questions about different character-
istics of the structure of producticn, I believe there are substantial

possibilities of lmprovements. But much is left to be done.
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