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ABSTRACT

This paper offers empirical evidence for the Spanish case on the hypothesis that
public ownership may be a determinant of a firm's performance. Two alternative definitions
of efficiency are proposed: relative productivity and profitability. The role of ownership is
tested, conditioning for the degree of competition, the financial position of the firm and
labour quality. The data used is a sample of Spanish manufacturing firms for the period
1983-1996. The results show that ownership is not a determinant of efficiency and that
other factors, in particular, the degree of competition, seem to have a positive and
significant effect on a firm's performance. Although a negative relationship is found between
public ownership and efficiency, it is not statistically different from zero. However, the
constancy of ownership over time might explain this lack of significance, given that the
model is estimated in first differences.



1. INTRODUCTION

The privatisation of state-owned firms has been one of the most widespread public
policies carried out in economies all over the world in recent years. Spain has also followed
this trend and, in fact, privatisation proceeds have amounted, on average, to close to 0.4
percentage points of GDP in the period 1989-1998.

The aims of privatisation have been very varied. Yarrow (1986) points at the
following objectives in the British case: improving firms' efficiency; lessening public
borrowing requirements; weakening trade union power; reducing the role of government in
the corporate world; broadening the shareholder base; providing greater access to capital
markets for the general public and, in particular, for workers to their own firms' shares; and
income redistribution. In broad terms, three main aims may be identified for privatisation:
improving efficiency, increasing general government revenue and redistributing income
(Albi, Contreras, Gonzalez-Paramo and Zubiri, 1994).

This paper focuses on the first of the above arguments, namely privatisation as a
means to improve efficiency, which entails analysing the relationship between public/private
ownership and the associated efficiency. Nonetheless, comparing efficiency between public
and private firms is a complex issue. On the one hand, the comparison must be made under
homogenous conditions, i.e. taking into account, for instance, the different sectors in which
the firms operate and the degree of competition they face, which means isolating the role of
ownership from other potential determinants of efficiency. On the another, a public
enterprise may have objectives other than mere profit maximisation, whereby the
comparison with its private-sector counterparts on the basis of this criterion may prove
inappropriate. It is generally accepted that the only goal a public enterprise cannot elude is
that of productive efficiency, i.e. the maximisation of the level of output given a specific level
of inputs: therefore the comparison between public and private firms should be made in
terms of this goal (Perelman and Pestieau, 1994).

This paper intends to offer empirical evidence for the Spanish case on the
hypothesis that public ownership of firms may be a determinant of their efficiency. Two
alternative definitions of efficiency are used: relative productivity and profitability. The former
tries to approximate the concept of technical or productive efficiency, while the latter is more
connected with allocative or price efficiency, involving minimising costs of producing a level
of output, given the prices of inputs and their marginal productivities. Furthermore, the
paper aims at isolating the role of ownership by controlling for other potential determinants
of efficiency, in particular the degree of competition, the financial position of the firm and
labour quality. The test is carried out on a sample of Spanish manufacturing firms, drawn
from the Banco de Espafia Central Balance Sheet Office, for the period 1983-1996. In
Argimén, Artola and Gonzalez-Paramo (1999), a sample of firms of 1994 from the same



source was used to test the same hypothesis. The construction of the panel has some
advantages over the cross-section approach. On the one hand, it provides instruments to
be used to avoid possible simultaneity biases. On the other, it allows a more streamlined
construction of certain variables, in particular the firms' capital stock. However, it requires
that estimation take into account the presence of individual effects: the bias arising from the
possible correlation of the individual effects with the regressors has to be avoided.

The paper is structured as follows. The second section reviews the theoretical
arguments and the available empirical evidence on the relationship between public
ownership and business efficiency. The indicators of efficiency used in this paper are then
discussed and the empirical model employed is formulated. The fourth section offers a brief
analysis of possible determinants of business efficiency other than ownership, whose
relevance will also be tested. The fifth section describes the main characteristics of public
and private firms in the sample. The results of the tests are presented in the sixth section.
Finally, the seventh section draws the main conclusions.

2. PUBLIC OWNERSHIP AND EFFICIENCY OF THE FIRM. A REVIEW OF
THE LITERATURE.

The fundamental theoretical framework that analyses the relationship between
public ownership and firm performance is provided by the so-called agency theory. Under
this theory, public in comparison to private ownership introduces at least two main
differences into the principal-agent (shareholder-manager) relationship: a) the goals of the
principal are not the same under both types of firm: political or welfare goals in the case of
public enterprise compared to profit-driven goals in the private firm, b) managers of state-
owned enterprises have to face two principals, voters and the government, while there is
only one principal, namely shareholders in the case of private firms, with the exception of
regulated private enterprises, where the industry regulator has also to be considered. The
issue at skate is whether these principal-agent differences also lead to differences in
efficiency. The theoretical response, however, requires that the environment in which
business activity unfolds (competitive sectors compared to sectors subject to market failure)
should be defined, since this may affect the comparison.

A) COMPETITIVE INDUSTRIES

This first section attempts to compare the efficiency of public and private firms in a
competitive environment, that is with neither market failure nor regulated private firms.

According to microeconomic theory, under perfect competition, the search for profit
maximisation of private firms ensures efficiency (both technical and allocative). Public
enterprises could, in principle, attain the same level of efticiency as private firms.



Nonetheless, the literature highlights certain problems affecting public enterprises which
hamper the achievement of this goal.

1. The existence of different principals, to which we have already referred above,
and the possible competition between such principals may lead to a more complex and
diffuse definition of agents' goals. Thus, public firms do not have a single goal and, more
important, the objectives are not fixed over time. In relation to the multiplicity of objectives it
can be said that the Parliament’s aims (voters' representatives) are different from those of
the government, and moreover, different ministers may pursue different objectives (increase
in employment, reduction of the deficit, improvement in efficiency, etc. [Aharoni, 1981]). The
problem of public enterprises would not, however, be the plethora of goals in itself, but the
fact that such goals are either contradictory, or are not clearly defined or clash with
efficiency.

Secondly, the objectives of public firms change over time. A change in government,
for instance, may radically alter the guiding principles and targets initially laid down, and
they may even contradict those set by the previous Cabinet. This fact, which is undoubtedly
known to the managers of public enterprises, prevents them from taking decisions with a
medium- and long-term perspective, with the subsequent costs in terms of efficiency.

2. The very existence of a vague definition of ownership of state-owned enterprises
lessens shareholders' (i.e. voters or members of the government) incentive to exert control
over the firms' managers. Any action of control taken by a shareholder and the ensuing
gains in efficiency arising therefrom would be shared among the rest, favouring the "free
riders".

It can be argued that the problem of deficient control of agents also happens in
private firms, especially those with wide-ranging and dispersed shareholder structures.
However, in the case of public enterprises, the diffusion of ownership is always greater
(insofar as the ultimate shareholders are the general public {Alchian and Demsetz, 1972))
and, if this is not the case, it is due to the presence of lobbying that influences management,
pursuing their own interest and not that of the community (trade unions, consumers,
suppliers). These groups are more aggressive in the pursuit of their own interest than the
principals of the firm and may attain benefits for themselves at the expense of losses for the
community (Zeckhauser and Horn, 1989).

In fact, the large number of intermediaries between voters and managers (voters,
Parliament, government, ministers, managers). hampers control even more.

3. Public firms are not subject to the external control of capital markets, that reduces
many of the inefficiencies facing private firms, and acts as a disciplining mechanism of



management conduct. This lack of control via the capital markets leads to at least two
potential adverse effects on the efficiency of public firms:

a) The firm's share prices on the capital market contain information about the future
of the firm and, therefore, they may be used as a means of evaluating the long-term effects
of management decisions. In the case of public firms, since these prices are not available,
principals lose an instrument of control, thereby reducing the incentive of management to
act appropriately.

It can be argued that financial markets are not efficient or cannot be regarded as the
best instrument for obtaining external information on the financial state of the firm. Further,
this argument would not be valid for the so-called mixed firms, i.e. those in which the State
has a share and the rest is privately owned. Holmstrém and Tirole (1991) argue, however,
that even in this latter case, the control provided by the market is lost owing to the illiquidity
that state participation gives rise to in connection with the rest of the shares.

b) The impossibility of bids by another group of shareholders to take a public firm
means managers cannot lose their job in the face of changes in ownership. The argument
runs as follows: given inefficient management, share prices fall and, consequently, the
possibility of a private firm being bought by other shareholders increases, with the resulting
replacement of the management responsible for such inefficiency. Once more, in the case
of public firms, the disciplinary role of the market is lacking.

This argument has also received several criticisms. First, it could be argued that
managers of public enterprises are also fired and that there are political takeover bids,
although these are often motivated more by changes in government than by inefficient
management. Moreover, Grossman and Hart (1980) point out that, in the face of a takeover
bid, the current shareholders, anticipating the gain in efficiency brought about by the change
in the firm management, do not sell their shares at prices that make the bid attractive,
thereby reducing the possibility of these operations successfully being carried out. Other
authors stress the different types of pre-emptive defensive action managers can take in
order to lessen and, indeed, eliminate the attractiveness of these purchase operations;
managers could, for instance, pursue size rather than profit maximisation, making firms a
difficult purchase target (Scherer, 1980). Lastly, certain authors (Franks and Mayer, 1990)
indicate that the possibility of takeover bids could have adverse effects on efficiency since it
reduces investment in specific human capital, lowering the value of a long-term managerial
investment.

In any event, what is evident is the fact that the effectiveness of the control exerted

by the capital markets largely depends on the characteristics of the country analysed. In this
sense, factors such as the legal shareholder safeguards, the restrictions imposed by
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competition law or the tax system are decisive. This would partly account for the scant
number of operations of this type in certain countries (Japan and Germany, for example).

4. The impossibility of public firms going bankrupt eliminates a further instrument for
controlling the firm's management. This argument is also known as the soft budgetary
constraint: any possible lag between revenue and expenditure is balanced by the
government. In this way, the price mechanism ceases to be a determining factor of
management behaviour. Managers can generate income overpaying suppliers, with the
latter competing for this income and offering managers compensation in exchange for
securing specific contracts. Other pressure groups, such as trade unions, use the existence
of this soft budgetary constraint to their own advantage (Kornai, 1980).

It should not be forgotten, however, that the State has often come to rescue ailing
private firms, with bankruptcy being, in many cases, the reason for nationalisation.

5. Management incentive schemes based on productivity are rarely found in state-
owned enterprises. This is largely because of the multiple and diffuse goals referred to
earlier. On the one hand, the achievement of some of the goals entrusted to public
enterprises is difficult to evaluate because of the difficulty of finding indicators to measure
performance. On the other, the multiplicity of objectives require that weights be established
for each of them in case there should be some incompatibility among them. These weights
are, however, difficult to set since the potential trade-off between the different goals is not
accurately known (Tirole, 1994). The impossibility of establishing management incentive
mechanisms related to productivity tends to lead managers to pursue their own interests.

Moreover, pay structures in public firms are set taking government and civil service
pay as a reference, which acts as a ceiling (Gonzalez-Paramo, 1995).

6. Laffonte and Tirole (1993) argue that managers of public firms do not invest
enough because once investment is finalised, the government can always earmark it for
purposes other than that for which it was made. This is what is known as the possibility of
investment expropriation.

This argument cannot, however, distinguish between public and private enterprises
as there is nothing to prevent the shareholders of a private firm from expropriating the
investment made by the managers, although there will be fewer incentives in this latter
case.

7. The political nature of the principals of public firms which, as we have seen,
influences goal-setting, is also a determinant of management-selection conditions.
Accordingly, appointments are not based so much on managerial capacity or effectiveness
as on affiliation to the political party in power, confidence, etc. (Gonzalez-Paramo, 1995).
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8. Public enterprises are, in many cases, subject to the same administrative and
financial controls as the rest of the State Administration. The essential aim of these controls
is to preserve the legality of public-sector managers' conduct, without taking into account
their level of efficiency, which is conducive to the emergence of routine and bureaucratic
procedures that stifle appropriate and much-needed corporate dynamism.

This strong public control causes an excessive centralisation of decision-making,
leading to a loss of independence on the part of middle management (Cuervo, 1997) and a
concentration of decision-making at the highest executive level (Fernandez, 1985).

9. Some authors (Grassini, 1981; Cuervo, 1997) highlight the role played by trade
unions in public enterprises in causing inefficiency, as they use their strength as a source of
income generation.

It could, therefore, be argued that, compared to private firms in competitive markets,
state-owned enterprises are less likely to achieve efficiency. Moreover, the empirical
evidence available supports this view (Borcherding, Pommerehne and Schneider, 1982,
Millward and Parker, 1983; Boardman and Vining, 1989), with only scant exceptions
(Milward, 1990 and Tulkens, 1993).

One particular case in the comparison we are reviewing is that of mixed ownership.
From a theoretical standpoint, Boardman, Eckel and Vining (1986) find that mixed
enterprises may be more efficient than public ones insofar as the latter can reconcile profit
maximisation with social goals, provide internal information cheaply to the government and
reduce their bureaucratic controls. The empirical evidence (Boardman and Vinig, 1989)
shows, however, that mixed enterprises, in terms of profitability, obtain the same or worse
results than public enterprises, while in terms of efficiency they are the same or just better.
This result might be warranted by the existence of conflict between the two owner-principals
(private and public sector) of the mixed enterprise.

Lastly, the literature emphasises the significance of competitive conditions as a
pivotal factor in enhancing the efficiency of public and private enterprises (Yeaple and
Moskowitz, 1995). Some authors (Kay and Thompson, 1986; Vickers and Yarrow, 1989)
indicate that the development of competitive markets may be more important than the
question of ownership.

B) NON-COMPETITIVE INDUSTRIES

The foregoing analysis becomes more complicated when seeking to compare the
efficiency of the public as opposed to the private enterprise in non-competitive markets or
those subject to market failure. In these cases, private enterprises ensure neither technical
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efficiency (we may recall, for instance, the cases of X-inefficiency' in monopolistic markets;
Leibenstein, 1978) nor allocative efficiency. A new factor, regulation, thus appears in the
analysis. Regulation may allow both types of efficiency to be achieved, but new agency
problems arise that hamper overall assessment of the results.

If we attempt to compare the efficiency of a public firm and a non-regulated private
enterprise engaged in an industry subject to market failure, the result of the comparison is
not clear. First, the non-regulated private enterprise ceases to be technically efficient since,
as we have indicated, X-inefficiency problems emerge associated with the lack of
competition. In this case the market failing is not resolved either and, therefore, allocative
efficiency is not attained. Public firms, on the other hand, remain subject to the same
inefficiencies referred to earlier. The choice now is between two imperfect alternatives. If we
assume that the inefficiency of the private enterprise is positively related to the scale of the
market failing and that the inefficiency of public firms depends positively on the significance
of political motivation in the design of goals, we obtain the result that privatisation will be all
the more desirable the lesser the significance of the market failure and the greater the
weight of political goals in the function of the principal of the public enterprise. Otherwise,
private ownership may cause greater inefficiencies than those generated by public one.

Vickers and Yarrow (1989) present a model summarising the trade-off between
technical efficiency and allocative efficiency when a monopolistic public enterprise is
compared to a non-regulated private monopoly. Insofar as privatisation involves a change in
the firm's ultimate goal, namely profit maximisation at the private enterprise as opposed to
the maximisation of social welfare at the public firm, prices will tend to increase towards
their monopolistic equilibrium levels. This undoubtedly entails losses in terms of allocative
efficiency. Conversely, the private monopoly has greater incentives to reduce costs and,
therefore, privatisation prompts an improvement in terms of technical efficiency (Bos, 1991).

However, the most suitable analytical framework given the presence of market
failure is that resulting from the comparison of public and regulated private firms. Regulation
enables the firm to retain its profit maximisation goal (though not in all cases). However, it
also alters agency relationships by setting management against two types of principals:
shareholders and the regulatory agency. In this way, the factors indicated earlier as the
causes of the relative inefficiency of public firms in a competitive setting appear here to a
greater or lesser extent. We resume below the main problems facing the regulated private
firm.

1. Regulated firms also have ambiguous and changing goals. The complexity of
governmental goals and the continuous changes therein affect this type of firm. Indeed, in

! X-inefficiency refers to those inefficiencies arising from the behaviour of individuals in organisations not subject to market
discipline, as a result of the lack of appropriate control mechanisms and incentives.
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the case of regulated firms where two principals - shareholders and regulators - have
different, varying interests, the definition of goals is even more diffuse and changing than at
public firms, due to the conflict of interests between the two. As Laffont and Tirole (1993)
indicate, the negative effects of this conflict tend to be fewer the more stable and defined
the regulatory framework is.

2. Different lobbies press governments to regulate specific industries or to regulate
them according to their interests. Consequently, this issue does not allow us to distinguish
between public and private regulated enterprises.

3. The aim of regulation is not exclusively profit maximisation; rather, in many cases,
distributive or other goals similar to those set for public enterprises are assigned. As a
result, the problems generated by such a plethora of goals also appear in regulated private
enterprises.

4. These enterprises face soft budgetary constraints. Frequently, governments come
to the help of ailing regulated firms, perhaps not through explicit subsidies but certainly
accepting, for instance, price increases.

5. The managers of regulated firms are at an advantage in relation to the regulator
as they have all information on the firm's essential variables (Shapiro and Willig, 1990). This
information is, moreover, of primary importance for decision-making by the regulatory
agency. Management control of information can be used to its own benefit, with such
conduct inherently generating inefficiency. In fact, in most models comparing the efficiency
public as opposed to regulated private firms (Laffont and Tirole, 1993; Shapiro and Willig,
1990), privatisation leads to a reduction in the effort made by managers. However, Shapiro
and Willig (1990) point out that privatisation also reduces the possibility of government
members pursuing their own goals. While government members have all available
information on the firm's relevant variables, the regulator only obtains information indirectly.
Privatisation would, therefore, be a means of reducing the inefficiency brought about by
government members or bureaucrats pursuing their own goals in a context in which they
have all the information on the firm. Privatisation creates an information barrier between
bureaucrats and the managers of the regulated firm which prevents the former from
pursuing their objectives with the same ease as in the case of public ownership of the firm.

In light of all these arguments, comparison of the efficiency of public as opposed to
regulated private firms does not lead to conclusive results. Nor does the empirical evidence
available generally find greater efficiency at regulated private enterprises than at public
firms. State-owned enterprises obtain the same or better results in the case of natural
monopolies or highly regulated duopolies (electric and water utilities, for example) while the
relative efficiency of private firms is greater in services susceptible to being operated on a

—14-



concerted or concessionary basis (health and educational services, non-rail transport or
postal services, among others) (Gonzalez-Paramo, 1995). In this respect, defining the most
appropriate regulatory framework in each non-competitive situation is the key element for
ensuring efficiency is achieved in these sectors.

Table 1 draws together the evidence available for the case of Spain. The table
summarises the main characteristics of each paper: data sources, methodology and main
results. Two conclusions may apparently be drawn from these results: a) using overall
productivity or labour productivity indices, private enterprises show greater levels of
efficiency than public ones; b) competitive conditions positively affect efficiency.
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TABLE 1: EMPIRICAL EVIDENCE IN SPAIN ON THE RELATIVE EFFICIENCY OF PUBLIC ENTERPRISES

Myro (1985) Fedea (1987) Prior, Verges, Sanchis (1996) Argimén, Attola and
Vilardell (1993) Gonzalez-Paramo
(1999)
Statistical - AGGREGATE = INDIVIDUAL AGGREGATE — Sample of = INDIVIDUAL
information -~ Sources: “Las data from firms sectoral public data
Grandes in the information enterprises - Source: CBBE
Empresas manufacturing Source: CBBE (INI-INH) that - Period: 1994
Industriates en sector for private have been - All sectors.
Espana 1980- (excluding enterprises and privatised
1981" and energy and CICEP (Centro and/or
“Resumen de mining de Informacion undergone
Actividades de industry) Contable de la restructuring.
las Empresas = Source: CBBE Empresa - Source: INI
delINl en = Period: 1985 publica) and INH
1980° Period: 1981- Annual Reports
= Period: 1980. 84 = Informe sobre
la Industria
Espafiola
- Period: 1978-1990
Methodology -  Measure of = Total factor FARREL's - Calculation of — Measured
total factor productivity methodoiogy to measured labour
productivity as index determine the labour productivity
ratio of value absoiute productivity index (Baldwin,
added to inputs efficient frontier (firm and 1992)
used in i and rates of sectoral
production (K change of total average)
yL) factor = Econometric
productivity analysis of the
Non-parametric effects of
estimation of restructuring,
the coefficients privatisation
reative to and broder
successive competition on
sectoral productivity.
production
functions
Conclusions -  Lower = Predominance Overali, greater - The effecss of -  Average
measured of relativety productive privatisation efficiency  of
labour and inefficient efficiency and public fims is
capital public among private restructuring lower than that
productivity in enterprises enterprises, have generally of the other
INI enterprises compared to although  with been positive firms
as awhole private-sector strong for productivity — Competitive
counterparts, differences = Increases in conditions
accounting for across sectors. competition defining the
64% of the significantly market
sample. raise contribute
productivity significantly to
explaining
relative
efficiency.
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3. MEASURES OF PRODUCTIVITY, EMPIRICAL MODEL AND ESTIMATION
METHOD

To compare the performance between state-owned and private enterprises we first
need to agree on the definition of efficiency that we are going to use. A firm is technically
efficient if it is at the limit of its production possibilities, i.e. if it cannot produce more of a
good without increasing the amount of inputs used. And it is in a position of allocative
efficiency if it is minimising production costs or maximising profit, which means not only that
it is technically efficient but that it is using the most adequate input mix, given input prices
and marginal productivities.

Since the objectives of public enterprises may differ from mere profit maximisation
(mainly as a result of the redistributive function of the State) and given that the criterion of
productive efficiency alone seems to be compatible with other objectives, comparison will
be carried out in terms of productive efficiency. Nonetheless, and in order to analyse the
sensitivity of the results to other definitions of efficiency, the comparison will also be made
on the basis of the profit criterion.

3.1. PERFORMANCE MEASURES: RELATIVE PRODUCTIVITY AND PROFITABILITY

First, following Baldwin (1992), relative productivity is adopted as a reference for
measuring performance. The efficiency indicator proposed compares the output per
employee of each firm with the average output per employee of the set of most productive
firms in a sector. Specifically, the efficiency indicator of a firm is defined as the ratio of
actual output to potential output, which is calculated for each firm as the product of the level
of employment and the efficient level of output per person in the sector j to which the firm
belongs. In turn, the efficient level of output per person in a sector is defined as the ratio of
aggregate output to aggregate employment in the group B; made up of the most productive
firms in the sector.

Analysing the technical efficiency of the firm with an indicator based on a measure of
output per employee instead of total factor productivity implies implicitly that the goal of the
firm is to maximise this variable and that those firms achieving the highest output per
employee should be imitated. Under this approach it is assumed that labour is an
homogenous input and that each sector is defined by a specific technology. Therefore, the
index proposed is not an exact measure of technical efficiency but rather an approximation
to the real indicator. In any event, Baldwin's index appears to be highly correlated with other
more perfect measures [(see Baldwin, 1992)].
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The firms in the reference set, B, are the most productive firms, K, in the sector.
These firms have to account for at least, 10% of the value added of the sector (in relation to
the firms included in the sample)®.

The efficiency indicator of a firm i belonging to sector j, which shall be called k10j;
when output per person is defined as gross value added per employee®, is therefore:

b0, =0V
Gv4",

where:

2.GvA, 1]

keB;

& Zlb

keB,

GvAr, =

GVA;= Value added of firm i in sector j.
GVAJ’ = Potential value added of firm i in sector j.
lj = number of employees in firm i in sector j.

The second factor of expression [2] is the efficient level of output per person in
sector j to which firm i belongs.

k10;; can be calculated for each year (t) of the sample.
In addition, we will use the return on net assets (RAN) * as a second definition of

efficiency. This indicator is adopted as a reference for measuring efficiency in the allocation
of resources®.

2 Alternative definitions of the efficiency index have aiso been tested, based on the reference set of firms (B;) contributing at
least 20% or 30% to the value added of the industry, without the results being significantly affected.

3 Alternatively, fabour productivity can be defined as production per employee. This second definition has also been tested
and the results are basically the same.

* Other definitions of profitability (return on equity, financial profitability, economic profitability) have been tested and the
results are basically the same.

® This indicator can only be considered a proxy of the economic profit of the firm since it is obtained from accounting
information that might not provide a good approximation to the relevant economic concept (for example, this is the case of the
depreciation of assets and the corresponding amortisation charges).
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3.2. EMPIRICAL MODEL

The relative performance of public and private enterprises in relation to efficiency will
be tested using the two proposed definitions. First, from a Cobb-Douglas production
function (Ya = A K¢ L), reordered and specified in logarithmic form (small case letters), we
derive an equation whose dependent variable is the previously defined index °, We, then,
include an additional regressor which measures relative public ownership (KPUDIT) , so
that the equation to be estimated becomes:

log K10, =70 + 7\ KPUDIT ; + fky = b))+ @+ B =Vl + % b Xy + &4 Bl
=

where Ex=T1], +up and E(U, Xul)# 0

We allow the coefficients of the capital-labour ratio and of the labour variable to
differ for each sector so as to reflect the technological differences across sectors in terms of
capital intensity and returns to scale. As a result, the equation becomes:

13 13 n
log k10, =y, + 7, KPUDIT,, + zlpj(k,., —-1,)+ Zl(a B =Dl + Zlgb,,, X ¥ Ei [4]
o 7=

m=

Under this formulation, the variable to be explained - the previously defined
efficiency index - depends on the capital-labour ratio (ki —ly), the labour variable (ly), a
variable that measures the proportion of public to total capital in the firm (KPUDIT), and a
set of variables that aim to approximate other relevant factors for productivity’ (X.).

The estimated coefficients will capture the effect of the level of the regressors on the
level of relative efficiency (level effect). However, some authors (Nickell et al., 1992;
Hernando and Vallés, 1994) point out that these effects might be more persistent over time,
so they propose to model these persistent effects by including an additional vector of

r

regressors (Z,) in equation 4, where Z; = ZX,,, . These additional regressors have been
h=1

included in some of the estimates in section 6. We shall see (section 3.3) that the model is
estimated in first differences to avoid the bias derived from the correlation of the individual

® The most common expression of a production function has as dependent variable the output per employee. {n our case.
this variabie has been replaced by the previously defined index, in logarithmic form (log k10). This is equivalent to assuming
that the original production function has as an additional explanatory variable a sectoral average (as a proxy of the potential
output) with a coefficient equal to one. However, the same regressions have been carried out taking as a dependent variable
the output per employee instead of the productivity index and the results have not been substantially modified.

7 This set of variables and their theoretical relationship to productivity are detailed in section 4.
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effects with the regressors. The coefficients of these variables Z;, which in first differences
are equal to the level of the variables included in the vector X8 will capture the growth
effect®.

And second, we will have as dependent variable a profitability measure of the firm.
In particular, the return on net assets (RAN) will be regressed under the same specification
than in equation 3. In this case, it cannot be interpreted as an estimation of a production
function. We allow the capital-labour ratio and labour variable to vary for each sector, as in
equation 4.

13 13 n
RAN,, =y +y{KPUDIT, + zlp; (KIL), +¥ajL, + z]¢;, X + O, [5]
J= J=l m=

3.3. ESTIMATION METHOD
where @, =n"+y", and E(n" X,)#0

To avoid the bias derived from the potential correlation between the individual
effects and the regressors, the model is estimated in first differences. Moreover, given the
possible simultaneity of the determining variables of productivity and the dependent
variable, estimation is carried out by the generalised method of moments (GMM) ™ [Arellano
and Bond (1991)], using lagged regressors as instruments. To control for sectoral and
aggregate-related disturbances, sectoral and temporary dummy variables are included in
the estimation.

Under the assumption that the error is white noise in the model in levels, when
estimation is carried out in first differences, an MA(1) structure is imposed in the residual
term. Therefore, endogenous variables lagged by two or more periods are needed to be
taken as instruments. For these instruments to be valid, the hypothesis that the error term is
white noise must hold. If that is the case, the latter will not show second-order serial
correlation in the equation in first differences. The m2 statistic, which is shown in the tables
of results, is distributed asymptotically as a normal distribution and is used for testing this

! -1
*azi= g’ym . ZXU:

h=1

? The letter D before the name of a regressor X denotes first difference of the accumulated variable X (DCUOTA, DCONC,
etc)

'° At the start of section 6, the results of the OLS (Ordinary Least Squares) estimation for each year of the sample and for
the whole period are also presented so they may be compared to the GMM resuit in first differences. Finally, in section 6.3,
these results are compared to the GMM estimations in levels and the ones obtained using the system estimator.
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hypothesis. Lastly, the Sargan test is presented and is used to test for the validity of the
overidentification restrictions and is distributed asymptotically as a x2.

4. OTHER DETERMINANTS OF PRODUCTIVITY

Along with the possible effect of public or private ownership on productivity, this
paper will empirically test the influence of other factors which have traditionally been
considered by the theoretical and empirical literature as determinants of efficiency. In
particular, the influence of the degree of sectoral competition, the existence of financial
constraints and the role of heterogeneous labour will be analysed.

The influence on individual productivity of the degree of competition in an sector, is
first determined by the greater need that firms in competitive sectors have to increase
efficiency in order to remain in the market (Schmidt, 1996; Aghion and Howitt, 1996).
Moreover, in a competitive environment, the problems the shareholders face as far as
controlling managers are reduced as the former have access to mechanisms for comparing
results (Holmstrom, 1982). Lastly, under competition the price elasticity of demand is
usually higher, whereby firms have a greater incentive to reduce costs as this brings about
greater relative benefits. Nonetheless, given that in a monopoly situation the operations of
the monopolist are usually of a greater volume, the absolute benefit of a reduction in cost is
also greater (Willig, 1987).

The variables included in the empirical analysis to approximate the degree of
competition in the sector are as follows:

- Sectoral import penetration (PENIMP), as a proxy of the level of foreign
competition to which the different sectors are exposed. In this respect, the disappearance
of tariff barriers following EC membership in 1986 produced a strong increase in
competition in the industrial sector in Spain which might have affected the market structure
and productivity of Spanish firms (Hernando and Vallés, 1994).

Nonetheless, some authors (Geroski, 1989) contend that the import penetration
variable could gather an adverse effect on the efficiency of firms since, given total demand,
an increase in import penetration may prompt a shift in domestic production without a
parallel reduction in the stock of capital, thereby causing a decline in capital productivity.
This negative sign could also be the result of reverse causation, in the sense that the
sectors with the lowest productivity are those which attract a growing volume of imports
(Martin Marcos, 1992).

- Exports as a percentage of sales (XSVTS), a variable which is justified by the

argument that those firms most dependent on exports are also those with most incentives to
improve their productivity, given the higher foreign competition. Nonetheless, variables such
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as labour costs, the exchange rate or foreign prices may alter this relationship (Hernando
and Vallés, 1994). Furthermore, there may be reverse causation: the most efficient firms
being those with the highest export/sales ratio.

- Market share (CUOTA). In this case, if market share is regarded as a measure of
the sector's degree of monopoly, the firms with the largest market share would also be
those that would be dominant in the market, having less incentive to improve their
productivity. However, the reverse relationship may also be explained if we believe that the
most efficient firms are the ones that obtain the largest market share (Demsetz, 1974 and
Hernando and Vallés, 1994). Finally, the positive sign could also be warranted by the
existence of economies of "learning by doing" associated to accumulated production, that
would be proxied by the market share.

- The degree of sectoral concentration (CONC), defined as the market share of the
three firms with the largest market share in the sector'*. In this case, there are two kinds of
arguments explaining the relationship between market share and productivity. First, there is
the view that it is in the least competitive environments (i.e. with most market concentration)
where firms can benefit to a greater extent from the returns on R+D expenditure since the
level of uncertainty is lower and cash flow higher. Second, there is the opposite view, that
the least competitive sectors see the highest red tape costs discouraging technological
investment (Martin Marcos, 1992) and innovative diffusion.

The theoretical foundations of the role of financial constraints on the efficiency of
firms lie on the existence of imperfections in capital markets (non-perfect substitutability)
which means that the financial position of the firm has consequences for its real variables
as it affects its capacity to undertake projects or restructuring. The variables that have been
included in the analysis in an attempt to approximate this role are the following ones:

- Indebtedness (REND): there is evidence that firms which have been acquired by a
leveraged buyout have shown higher productivity growth rates since (Lichtenberg and
Siegel, 1990). Also, Nickell et al. (1992) find a positive relationship between the proportion
of debt per unit of asset and total productivity (in terms of both level and growth). This is
justified by the disciplinary effect that an increase in indebtedness has on the use of
available funds (Nickell et al., 1996; Jensen, 1986).

- Interest payments (GINTERES): Nickell (1996) justifies this variable with the
argument that the higher the level of interest payments in relation to profit levels, the greater
the likelihood of the firm declaring bankruptcy.

'" Alternatively, the degree of sectora! concentration has been defined as the market share of the four and five firms with the
largest market share in the sector, and the results have not significantly changed. .
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- Cash-flow (CFK). The argument used for the inclusion of an interest payments
variable can likewise be used, for the cash-flow variable, but to the opposite effect. the less
cash-flow available to managers, the greater the likelihood of the firm declaring bankruptcy
and the greater the pressure on management.

Nonetheless, the existence of asymmetrical information (for instance, because the
return on investment projects cannot be fully observed by the lender) may be the source of
credit rationing (Stiglitz and Weiss, 1981), in such a way that firms are mostly dependent on
their ability to generate funds to undertake their investment projects. Even though there may
be no rationing, if the cost of self-financing is lower than the cost of equity, the cash-flow
variable will also be relevant. In this case, however, the relationship between the variable
and productivity is in the opposite direction to the previous case: given a level of debt, more
available resources allow more investment opportunities, increasing the firm's productivity.

- Presence of financial institutions in the firm's capital (INSFIN): as a measure of the
firm's ability to gain access to sources of financing, and following the arguments above , the
greater the access (proxied by the fact that financial institutions have a share), the lesser
the pressure on management. However, if there is credit rationing, the greater the access to
sources of financing, the greater the possibility of benefiting from all the investment
opportunities that may arise for the firm.

Some authors point out that there could be a certain degree of substitutability
between competition and financial pressure and that the positive effect of competition on
productivity might be expected to be greater when interest payments are low (Nickell et al.,
1996).

As regards to the quality of labour, the following variables have been defined

- The proportion of temporary to total employment in the firm (TEMP). Temporary
employment has a considerable tradition in the literature as a relevant variable for labour
productivity. In Spain, the emergence of temporary contracts as from 1984 may have
prompted an important reduction in labour productivity (Jimeno and Toharia, 1991).
Nonetheless, the expected effect of this variable on productivity may be twofold. First, the
incentives for the firm to earmark resources to investment in human capital are greater in
the case of a working relationship unlimited by time. On the other hand, temporary labour
might provide a firm with substantial flexibility and better adaptability to changes in its
environment. Furthermore, it could be argued that temporary workers have an incentive to
make a greater effort with the aim of becoming permanent.

- Labour costs per employee (COSTEL), which may be an indicator of the quality of
labour provided if there is a direct relationship between remuneration and the degree of



professional expertise. However, this variable may be influenced by the presence of
greater/lesser trade union power, among other factors.

5. DESCRIPTIVE ANALYSIS

The data source is a sample of manufacturing firms that have co-operated with the
Banco de Espaiia Central Balance Sheet Office (CBBE) for at least four consecutive years,
in the period 1983-1996'2. It should be borne in mind that reporting to CBBE is voluntary. In
the case of the manufacturing sector, however, the coverage of the CBBE sample in terms
of gross value added at factor cost is estimated to have reached 33% of all firms in the
sector according to 1993 National Accounts information. Nonetheless, the sample shows
certain biases: large, public firms with a high proportion of permanent staff predominate.

This section is devoted to highlighting the main productivity trends of the firms in the
sample and to identifying the main differential characteristics between public and private
firms.

Firstly, in Table 1, the median, mean and standard deviation of the previously
defined efficiency index for the whole period under analysis (1983-1996) is presented. A
comparison between public and private firms is included, where a firm is considered within
the group of state-owned corporations if the public sector holds any proportion of the
corporation's capital stock. The table shows that in the early years of the sample (1983-
1986) the median of this efficiency index was higher in private corporations, although the
difference with public firms is not statistically significant. From 1986 onwards public firms
show, in median, a higher index than private corporations, and the difference is statistically
significant. Note, however, that in these calculations other potential determinants of
business efficiency are not taken into account. Nonetheless, as can be seen in Table 2, the
sectoral and time differences in this index are high. In four of the thirteen sectors, the
differences in the index between private and public firms are not statistically significant. In
six sectors, the median of the index is higher and statistically significant in some periods in
state-owned firms (in basic metals and manufactured metal products, the difference in the
index is statistically significant in 12 over 14 years). Finally, private firms show higher
indexes than public firms, the difference being statistically significant in some periods, in
four sectors (in transport equipment, the difference in the index is statistically significantin 9
over 14 years).

Secondly, Table 3 shows some descriptive statistics of certain variables whose
relevance in explaining productivity we discussed, distinguishing between public and private
firms. The following conclusions may be drawn from this table.

2 A detailed description of the characteristics of the sample used can be found in the Appendix.
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As regards the use of productive inputs, public corporations have a greater number
of employees (PERS) and a higher capital/labour ratio (K/L), in terms of medians,
throughout the period considered. The volume of the stock of capital (SKR) is also higher in
public corporations, whereupon their size may be said to be greater. Further, they have a
lower percentage of temporary employees (TEMP) and higher labour costs (COSTEL).

The growth rates of activity (RVTAS, RVAB, REXP, RIMP) are generally higher in
private corporations. In particular, public corporations grow less in upturns and yet still lag
behind in recessionary phases, which seem to last longer than in the case of private
corporations. Moreover, the financial ratios highlight one of the traditional problems of public
corporations, namely overstaffing, whereby for virtually the entire period these ratios show
negative rates of change in the number of employees (RPERS), indicating a possible
ongoing adjustment thereof.

Public corporations have a bigger market share (CUOTA), in median terms, than
their private counterparts throughout the period considered. At the same time, they assign a
higher proportion of their sales to exports (XSVTS).

Public corporations have a higher debt ratio (REND) than private firms, while self-
financing (AUTOFIN) is higher in the latter.

In terms of profitability, public firms have a lower gross economic return (REB) (i.e.
after deducting personnel costs from value added) than that of private corporations owing to
the fact that personnel costs (GP) account for a higher proportion of value added in public
corporations. Moreover, the funds generated (RG) are also greater in private firms, as is the
return on net assets (RAN) and the return on equity (RRP).

Generally, therefore, public enterprises may be said to show better results when
value added is observed; however, once personnel costs, financial charges and
depreciation are taken into account, their profitability ratios are far lower than those of
private corporations, as a result of a higher number of employees and higher labour costs,
greater indebtedness and a larger capital stock.

Lastly, Table 4 shows the medians of the sectoral variables of import penetration
and of concentration, so as to characterise the degree of competition of the various sectors.
This table also presents the number of public and private corporations included in each of
the years and sectors of the sample. Generally, strong growth in import penetration is seen
in all sectors, which would be an indication of the increase in the degree of competition: this
variable stood at below 10% in seven of the sectors analysed in 1983, whereas in 1996 only
two sectors (the food, beverages and tobacco industry and the non-metallic mineral
products sector) were below 20%. Import penetration has been particularly high throughout
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the period in construction and mechanical equipment, in electrical, electronic and optical
materials and equipment, and in the chemical sector. As to the degree of concentration, this
variable has generally declined during the period except in the chemical and textile and
clothing industries. The other non-metallic mineral products and transport equipment
industries have been among the most concentrated sectors both at the beginning and end
of the period, while the paper and other manufacturing industries display low concentration
ratios. In general, there is no clear relationship between the degree of concentration and
import penetration except in the case of the other non-metallic mineral products sector
which, as already stated, shows high concentration and a low weight in terms of import
penetration.

6. RESULTS

This section details the results of the estimation of the equations presented in
section 3, with the method set out in section 3.3. First of all, however, Tables 5 and 6 show
the results of the Ordinary Least Squares (OLS) estimations of the equations of the relative
productivity index and profitability, respectively, for each of the years of the sample and for
the whole period'®. Whatever the definition of efficiency adopted, the results show a
negative and significant coefficient of the public ownership variable (KPUDIT), which would
denote that public ownership has a negative effect on efficiency. These results coincide with
those obtained by Argimdn, Artola and Gonzalez-Paramo (1999) in the case of the
productivity index for all sectors of the Banco de Espafia Central Balance Sheet Office in
1994,

As regards the financial variables, the coefficient is statistically significant in all
annual regressions, the sign being positive in the case of cash flow per capital stock and
negative in the case of indebtedness. Both signs are against the argument of the
disciplining effect discussed in section 4, but, in the case of cash flow, it is coherent with the
theory that, if there is asymmetrical information, firms are more dependent on their ability to
generate funds to undertake their investment projects. Thus, more available resources allow
investment opportunities to rise increasing the firm's productivity.

None of the variables proposed to approximate the competitive framework and the
market structure are statistically significant in all and each year. The results for the period
as a whole in Table 5 (column 15) show that exports, import penetration, market share and
concentration positively and significantly affect productivity, which leads us to contradictory
interpretations: the positive sign of the coefficients of the first two variables would be in
accordance with the argument that a greater degree of competition leads to corporate
efficiency, while a positive sign for the coefficients of the last two variables (market share
and concentration) would denote the opposite. In the case of Table 6, which presents the

'* Alithe panel estimations have been obtained using the DPD98 program by Arellano and Bond (1998).

_2%-



results of the regressions in which profitability is the variable to be explained, only the
concentration variable shows a significant coefficient. Its negative sign denotes that
competition adversely affects business profitability.

Finally, the results show that, when the dependent variable is the relative efficiency
index (Table 5), the temporary employment ratio and personnel costs per employee have a
positive impact, while the percentage of subsidies' received has a negative non-statistically
significant impact. When the dependent variable is profitability (Table 6), the previous
results hold, except in the case of the personnel costs variable, which shows a negative
coefficient. Nonetheless, these results do not hold for all the annual regressions.

The results presented in Tables 5 and 6 are obtained by OLS, so that they have not
considered the possible simultaneity of the determining variables of productivity and the
dependent variable, nor have they (except in the last two columns) addressed the possible
correlation between the individual effects and the regressors". In fact, the values of the
first and second order serial correlation test statistics (M1 and M2 values in column 15 of
Tables 5 and 6) may reflect the presence of firm specific effects. If these firm specific effects
were correlated with the regressors, we would expect that OLS estimates in first-differences
or orthogonal deviations would not be biased (Arellano and Bover, 1995), while OLS
estimates in levels would. Columns 16 and 17 in Tables 5 and 6 show the results of the
OLS estimations in first-differences and orthogonal deviations. The values of the first and
second order serial correlation test statistics cannot reject the presence of first-order serial
correlation in the transitory errors of the original model in levels. Moreover, the fact that the
values of the coefficients in the estimations in first-differences and levels differ could be
explained by the bias in the OLS levels estimate resulting from the correlation between the
individual effects and the regressors. However, the values of the coefficients in the
estimations in first-differences and orthogonal deviations also differ, so that the cormrelation
between the individual effects and the regressors cannot be the only explanation of the
difference with the level estimation. OLS estimates in first differences and orthogonal
deviations can also be biased, for example, due to the presence of endogenous variables.
For this reason, the Generalised Method of Moments (GMM) estimation is used.

6.1. OWNERSHIP AND RELATIVE LABOUR PRODUCTIVITY

Table 7 presents the results of the regression analysis where the dependent variable
is the relative productivity index, defined in section 3.1 (logk10), and where the regressors
are relative public ownership, the capital/labour ratio by sector and employment by sector,
and another set of potential determining factors of productivity (see equation 4).

' The ratio subsidies over ouput has been included as an additional regressor to control for their distortionnary effects on
prices.

'* Allthe arguments included in this paragraph are based on Bover and Watson (2000)
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Relative public ownership is defined in four different ways. First, the variable
KPUDIT is defined as the percentage of the capital stock which is publicly owned. Second,
the variable KPU is a dummy variable which takes the value one if the public sector has a
share in the firm's capital stock and 0 otherwise. Third, KPUBCB is also a dummy variable
which takes the value one if the public sector has more than 50% of the firm's capital stock
and/or if, whatever the share, it has control of the firm'®. Finally, KPU100 is a dummy
variable that takes the value one if the public sector holds 100% of the firm's capital
stockand 0 otherwise.

The results in Table 7 are based on a different assumption as regards the
endogeneity of the relative public ownership variable. In the estimations whose results are
shown in columns 1 to 8, this variable is considered as exogenous while in the case of
columns 9 to 12 it is considered endogenous™. In principle, the relative public ownership
variable could be regarded as exogenous in relation to the productivity measure. However,
given that, in the Spanish case, the corporate public-sector has often been the recipient of
unprofitable or ailing firms (so that it is regarded as a "hospital for firms") (Cuervo, 1997)
and, therefore, that the decision to nationalise a corporation has not been independent of its
productivity or profitability, it seems relevant to also consider it an endogenous variable.

The first four columns show the results of the estimations of equation 4 for each of
the definitions of the relative public ownership variable, including sectoral and time dummies
and a different coefficient per sector for the capital/labour ratio, and for labour. The other
potential determinants of productivity are included in the estimations whose results are
given in columns 5 to 12, where only the coefficients of those that are statistically significant
are presented. All estimations are in first-differences.

The results show that public/private ownership is not a determinant of relative
apparent labour productivity since its coefficient is never significant, irrespective of the
definition of relative public ownership chosen. Moreover, the sign of this variable is negative

'® This variable has been taken directly from the information provided by the Banco de Espafia Centraj Balance Sheet
Office.

"7 Tests have been carried out, both for the relative efficiency index and the profitability index, in which the variables KPU
and KPUDIT have been jointly included, and where also a square temm (KPUDIT? ) has been added, with similar results to the
ones presented in the tables. Altematively, dummy variables indicative of whether the public share in the capital is at most
50%, if the share exceeds 50% but is lower than 80% and if the share is greater than or equal to 80% have been introduced in
order to characterise the behaviour of the mixed corporation, and their coefficients have not been found to be statistically
significant.

™ Given that the relative public ownership variiables presents little time variation, their lags cannot be considered good
instruments. Therefore, we instrument this variable with the lags of some other regressors that, according to section 5, are
highly correlated with the relative public ownership variable, for example, the capital/labour ratio, employment or indebtedness.
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when it is treated as an exogenous variable, which would denote that public ownership
adversely affects efficiency®®.

As regards the variables that attempt to proxy the degree of competition, the import
penetration coefficient (PENIMP) is positive and significant, indicating that foreign
competition has a favourable effect on the level of productivity. On the other hand, the
coefficient of the variable representing the proportion of exports (XSVTS) is not found to be
significant. Moreover, a positive and significant sign is obtained for the growth effect of the
market share (DCUQTA) in consonance with our hypothesis that this variable may be an
indicator of the accumulated output and there are economies of "learning by doing". In
respect to concentration, a negative and significant coefficient of the growth effect is found
(DCONC). As indicated in section 4, this could be explained by the fact that it is in the least
competitive (most concentrated) sectors where there are fewest incentives for technological
investment or where there is a lesser diffusion thereof.

As for the variables that proxy the degree of financial constraint, the coefficient of the
cash-flow per unit of capital variable (CFK) has a positive and significant sign. This is
compatible with the argument based on the existence of asymmetrical information, which
points out that, in a credit rationing situation, corporations are more dependent on their
ability to generate funds so as to be in a position to benefit from investment opportunities
and, therefore, to increase productivity. The debt and interest payments ratios, however, are
not significant.

Among the labour market variables, the labour costs per employee (COSTEL)
shows a negative and significant coefficient. If this is taken as an indicator of the quality of
work, it is contrary to the starting hypothesis that greater quality is associated with greater
productivity. However, this variable may be influenced by the presence, for example, of
trade union power. On the other hand, no evidence is found that the proportion of temporary
employment is a determinant of efficiency.

Finally, as regards returns to scale, which is tested using the coefficient of the
number of employees (whose results are not shown in the tables), the hypothesis of
constant returns to scale cannot be rejected in nine sectors (food, beverages and tobacco;
other non-metallic mineral products; construction of machinery and mechanical equipment;
electrical, electronic and optical materials and equipment; transport equipment; textiles;
timber and cork; paper; and other manufacturing). Diminishing returns are found in two
sectors (chemicals and basic metals). And, finally, increasing returns are obtained in two
sectors (leather and rubber processing).

' Given that the argument that the corporate public-sector has been recipient for unprofitable or ailing companies is not
applicable to the whole period considered in this paper, the sample has also been divided into two sub-periods, 1990 being the
break point year, and the above estimations were repeated. Results do not valy significantly.
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6.2. OWNERSHIP AND PROFITABILITY

Lastly, Table 8 shows the results of the estimation of equation 5 (see section 3.2),
ie. when the dependent variable is business profitability. As in the previous case, the
results of columns 1 to 8 are obtained under the hypothesis that the public/private
ownership variables are exogenous, while in the case of columns 9 to 12 they are
considered to be endogenous. At the same time, the first four columns of each table give
the results of the estimation of equation 5 for each of the definitions of the relative public
ownership variable, including sectoral and time dummies and with a different coefficient per
sector for capital and for labour. The other potential determinants of productivity, are also
included in columns 5-12, although their coefficient is recorded only if it is statistically
significant.

The results show that the coefficients of the relative public ownership variables are
not significant for this definition of productivity either, although the sign is still negative®. In
this case, the coefficients of the variables of cash-flow per unit of capital and of
indebtedness are statistically significant (the first with a positive and the second with a
negative sign), highlighting once again the importance of financial position in determining
profitability. Nonetheless, it should be pointed out that the relationships between the two
former variables and profitability may be highly influenced by a purely accounting
dependence: the cash-flow variable is an important part of the firm's final profits and,
likewise, greater debt entails higher interest payments which reduce profits. A positive and
significant relationship is also found between the market share (level and growth effect) and
profitability, indicating that firms with a larger market share obtain larger profits. There is a
negative and significant relationship between the labour costs per employee and profit
variables, leading to the same interpretation as in section 6.1.

6.3. DIFFERENT METHODS OF ESTIMATION

The results presented so far are affected by the lack of variation in some of the
variables, as the estimation is carried out in first differences. It becomes difficult to assess
whether the lack of statistical significance in these variables arises because of their
temporal constancy or because of a “genuine” lack of relevance. The relative public
ownership is one of these variables as it presents time variation only in 311 observations in
the case of KPU, in 552 in the case of KPUDIT, in 199 in the case of KPUBCB and, lastly, in
155 in the case of KPU100. However, it should be taken into account that the loss of
statistical significance in the estimation in first differences might also be explained the
potential biases due to the correlation of the individual effects with the regressors and the

2 Asinthe case of the relative productivity, the sample has been divided into two sub-periods as well, 1990 being the break
point year, and the above estimations were repeated. Result do not vary significantly for each sub-period.
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simultaneity between the explanatory variables and the dependent variable in the estimation
in levels.

This problem of the scarcity of time variation can be addressed if it is assumed that
some of the regressors have a constant correlation with the fixed effects, which only
requires stationarity in mean of the regressors, given the effects®'. Arellano and Bover
(1995) show that, in this case, the first differences of the variables are appropriate
instruments for the equations in levels. Accordingly, in addition to the instruments in levels
for the equations in first differences, they propose using the instruments in first differences
for the equations in levels. This model of first differences and levels, which they call system
estimator, is half-way between the fixed effects model, in which all the explanatory variables
are potentially correlated with the effects, and the random effects model, in which no
variable is. In this paper we have also applied this procedure and the generalised method of
moments (GMM) with variables in levels. In this latter case, bias derived from the potential
simultaneity between the regressors and the dependent variable is avoided but not the one
derived from the correlation between the fixed effects and the regressors.

Tables 9 and 10 show the results of these estimations when the dependent variables
are the productivity index and business profitability, respectively. In both cases, GMM
estimates in levels and by the system estimator are biased since the validity of the
overidentification restrictions is rejected and it is found first order and second order
correlation. Nevertheless, in the first case (table 9), the coefficients of the public/private
ownership variables are always negative but never significant, except for the variable
KPU100 in the GMM estimation in levels. This might indicate that the loss of significance of
the coefficients of these variables is not due to the scarcity of time variation but to the bias
introduced by the simultaneity of some of the regressors with the dependent variable in the
OLS estimates in levels. As regards the estimates when the dependent variable is business
profitability (Table 10), again, the sign of the coefficients of the relative public ownership
variables is always negative, but now they are also significant in the GMM estimations in
levels and, in the case of the variable KPU, also under the system estimator. In this case, it
is not possible to know whether the loss of significance of the ownership variables is due to
the scarcity of time variation of these variables or to the bias derived from the correlation of
the fixed effects with the regressors in the estimations in levels.

7. CONCLUSIONS

Efficiency enhancement is one of the most commonly used arguments to justify
privatisation. Public firms’ perfformance is assumed to be poorer than private firms' and

2 Alternatively, the problem ofthe scarcity oftime variation in the public/private ownership variable in the estimations in first-
differences has beentreated by introducing among the regressors new variables generated by multiplying some regressor with
the public/private ownership var.able. However, the coefficients of these variables were not statistically significant.
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therefore, the privatisation of the former is expected to increase global efficiency. From a
theoretical standpoint, however, the relationship between public ownership and efficiency
requires identification of the competitive framework in which the firm operates. Private
enterprises are generally acknowledged to be more efficient than their public counterparts in
competitive markets, while the results of the comparison are not conclusive in the case of
non-competitive or regulated sectors.

This paper has empirically tested, for the Spanish case, the hypothesis that public
ownership is a determinant of a firm's performance. The comparison between public and
private enterprises in terms of efficiency may be inappropriate as public firms may have
objectives not related to profit maximisation. Accordingly, in this paper performance has
been measured in two alternative ways: relative productivity and profitability. The first
definition aims at proxying the concept of technical or productive efficiency, which is
generally taken to be the sole objective that public enterprises cannot elude, while the
second one proxies allocative efficiency. Moreover, the role of ownership as regards a firm’s
performance is isolated, by conditioning on other possible determinants of efficiency, in

particular, the degree of competition, the firm's financial situation or the heterogeneity of
labour.

The evidence gathered here show that public ownership has a negative effect on
efficiency, proxied by a labour productivity index, but it is not statistically significant. This
lack of statistical significance contrasts with the results obtained in Argimon, Artola and
Gonzalez-Paramo (1999) with data for 1994. In fact, annual estimations for the whole period
presented here also find a negative statistically significant coefficient for the public
ownership variable. Two factors may account for these seemingly conflicting results: on the
one hand, annual estimations may be biased by the possible simultaneity of the variables,
and on the other, the lack of time variation of the variable that captures ownership might
explain this lack of significance in the estimation in first-differences. The tests carried out
here, although not conclusive, seem to favour the first of these explanations.

On the other hand, a significant relationship is found between some of the variables
attempting to approximate the degree of competition (in particular, import penetration and
the degree of concentration) and relative productivity, showing that competition positively
affects efficiency. In addition, a positive and significant relationship is found for the growth
effect of market share, that if this variable is considered an indicator of the accumulated
output, it would favour the hypothesis triat there are economies of "learning by doing". As
for the variables that proxy the degree of financial constraint, the coefficient of the cash-flow
per unit of capital has a positive and significant sign. This is consistent with the argument
based on the existence of asymmetric information, which indicates that, given a situation of
credit rationing, enterprises are more dependent on their ability to generate funds with the
aim of taking advantage of investment opportunities and, therefore, increasing corporate
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productivity. Finally, the input variables show that higher capital resources increase the
productivity of a given quantity of labour. On the other hand, higher iabour costs per
employee are associated with lower productivity, so that either this variable is not a good
proxy for labour quality or, if it is, higher quality does not lead to greater productivity.

The estimated relationship between public ownership and profitability is always

negative. The estimated coefficient is moreover statistically significant in many of the
estimates, so that public ownership has a negative effect on the profitability of a firm.
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Table1.EFFICIENCY INDEX (k10) AND OWNERSHIP IN THE MANUFACTURING SECTOR
1983 1984 1985 1986 1987 1988 1989 1990 1991 1892 1993 1994 1995 1996

TOTAL

Median 403 364 384 36.5 3 292 30.8 356 386 389 364 342 305 357
Average 485 428 441 419 393 363 377 418 438 451 424 408 374 421
Standard Deviation 36.7 273 268! 258 282 29.2 281 328 272

Obs 1268 1685 2059 2508 2787 2811 2812 2707 2560

PUBLIC (*)

Median 35 312 374 329 338 299 a3 34 4041

Average 442 396 431 366 422 47 38 485 4741

Standard Deviation 25.9/ %291 231 199 475 772 248 603 432

Obs 70 87 80 92 89 8 81 65 60

PRIVATE

Median 408 368 38.1 367 329 202 308 356 384 389 364 342 306 35.7]
(Average 487 43 44 422 392 36 377 417 437 446 421 406 73 421
Standard Deviation 372 274 269 26 274 262 282 31.9 267 284 251 26 256 254
Obs 1198 1598 1979 2416 2698 2722 2731 2642 2500 2426 2374 2169 2005 1600

Values in black indicate that it is significant the coefficient of a dummy variable that takes the value of 1 if any proportion of the corporation’s capital stock is
public, nn a fegre ssion where this vanables is the only regressor and the depandent variables in the productivity index.
(*) A cumpany 1 pubdlic if ary b the capital stockis stals-cened.
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Table 2.PRODUCITIVITY INDEX (K10} AND OWNERSHIP BY SECTORS (MEDIANS)

1983 1984 1985 1986 1987 1988 1989 1990 1991 1952 1993 1994 1995 1996]
1. FOOD, BEVERAGES AND TOBACCO PRODUCTS
PUBLC 323 377 365 331 341 441 453 576 454 363 403 324 294 353
PRIVATE 357 388 379 373 312 291 307 325 337 312 344 316 30 336
2. QUEMICALS
PuBLIC 313 248 27 289 23 237 273 335 429 378 433 48 462 527
[PRIVATE 364 248 254 276 234 196 235 352 466 418 407 329 233 323
3. OTHER NON-METALLIC MINERAL PRODUCTS:
PUBLIC 35.2 44 378 29 2668 189 98 293
PRIVATE 323 355 302 267 258 214 208 21 224 261 289 22 209 231
4. BASIC METALS AND FABRICATED METAL PRODUCTS
PUBLIC 255 253 405 415 356 251 275 303 401 458 404 379 29 413
PRIVATE 7.7 185 32 341 276 175 183 28 379 498 346 274 165 31.8|
5. MACHINERY AND EQUIPMENT
PuBLIC 844 627 345 505 498 4S7 467 457 494 358 458 43 454 183
PRIVATE 654 579 492 55 492 461  S47 529 562 514 431 553 §7.5 543
6. ELECTRICAL, ELECTRONIC AND OPTIMAL EQUIPMENT AND INSTRUMENTS
PUBLIC 306 285 234 238 303 286 369 328 294 313 338 46.8
PRIVATE 317 252 203 247 255 252 255 286 284 316 283 313 362 325
7. TRANSPORT EQUIPMENT
PUBLIC 5§93 488 642 40.5 409 463 439 441 456 53.2 43 265 304 39.2
PRIVATE 74.9 62 627 50.9 50 471 504 516 577 661 534 453 483 525
8. TEXTILES AND CLOTHING
PUBLIC 335 215 407 35 469 423 415 627 425 692 789 788 698
PRIVATE 539 486 518 406 432 437 41 491 441 487 446 465 491 47
5. LEATHER AND FOOTWEAR INDUSTRY
PuBLIC 226 178 205 245 143 111 7.4
PRIVATE 354 328 332 414 344 352 323 438 461 464 493 538 522 49
10. WOOD AND CORK INDUSTRY
puBLIC 257 246 188 197 234 249 301 243 137 244 176 198 278
PRIVATE 332 34 32 252 254 305 272 334 346 257 275 289 248 356
11. PULP, PAPER, ETC
PuBLIC 399 334 506 427 351 337 327 32 225 247 25 537 352 259
PRIVATE 381 273 43 361 324 276 248 245 249 229 264 252 157 234
12, RUBBER AND PLASTIC PRODUCTS 1
puBLIC 889 879 705 617 594 634 764 702 837 625 399 482
PRIVATE 866 708 685 558 556 468 479 483 477 54 4089 458 43 48.8
13. OTHER MANUFACTURING INDUSTRIES.
puBLC 26.6
PRIVATE 486 43 443 319 286 30 391 404 418 36 386 341 306  38.1

Values in black indicate that it is significant the coefficient of a dummy variable that takes the value of 1 if any proportion of the corporation's capital stock is

public, in a regression where this vanable is the only regressor and the dependent vaniable is the productivity index.
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Table 3. DETERMINANTS OF EFFICIENCY AND OWNERSHIP

MANUFACTURING SECTOR
Medians
1983 1984 1985 1986 1987 1988 1989 1980 1991 1992 1993 1994 1995 1996
1. ACTIVITY
DVTAS Private 13.8 138 9.4 10.7 10.7 1.6 47 39 0.5 -16 139 107 4.4
Public 1.9 10.6 0.1 3.1 143 58 29 -4.8 W27 16 175 176 -2.8
DVAB Private 104 12.4 1.7 11.0 2.1 10.8 B.2 8.7 29 -09 97 7.3 4.3
Public 10.7 65 83 8.5 145 57 43 -98 -3.4 -1.4 6.4 131 -5.1
DEXP Private 216 1.7 3.2 7 13 87 24 =23 7 15.9 29.1 17.5 8.7
Public 348 3.7 -19 -6.6 16.0 123 4.8 83 -4.3 7.8 15.3 20 6.8
DIMP Private 19 17.6 131 151 6.8 -37 54 1.9 19.6 139 4.7
Public -4 6.9 16 73 67 -10.5 -55 4.4 -1.8 109 18.8)
DPERS Privete -03 0 0 04 11 0 0 0 .08 -29 0 0 0]
Public -1.8 -0.7 0 -1.2 0 0.5 -0.5 -4.2 -3.0 -4.2 -3.7 -1.68 -2.4]
2. INPUTS
SKR Private 253 195 178 146 134 130 128 133 142 145 143 152 170 184|
Public 934 829 1113 1089 947 1099 1432 2337 1726 1998 1994 1820 2117 2137
KL Private 21 21 22 21 21 2.2 23 24 27 29 31 33 35 37
Public 33 4.0 39 36 4.0 4.4 49 53 58 6.4 7 6.1 8.0 7.4
PERS Piivate 118 45 85 68 61 68 57 57 64 S0 46 46 48 47
Public 440 280 350 289 275 319 336 413 386 321 298 344 3s7 364
COSTEL  Piivate 1.6 1.7 18 19 2.0 22 24 27 29 32 33 35 36 37
Public 1.8 20 21 23 28 29 3.4 7 39 43 a7 4.8 5.2 53
TEMP Private 0 0 0 08 24 3.8 6.4 74 8.3 1.1 10.3 1.4 13.0 12.5
Public 0.1 1.5 1.4 1.0 2.8 3.9 4.2 4.8 4.6 4.1 2.1 2.3 2.0 1.4
3. COMPETITION
XSVTS Private 5.1 4.0 38 3.2 19 18 1.5 14 0 15 25 4.0 5.5 6.2
Public 6.4 8.1 6.0 53 59 78 10.1 9.4 9.9 12.0 16.8 12.2 13.9 229
CUDTA Prvate 005 004 003 003 002 002 002 002 002 002 002 002 002 002
Public 0.14 0.12 0.13 0.10 0.13 0.12 0.10 0.14 0.13 0.12 0.08 0.10 0.10 0.13
4. FINANCIAL POSITION AND PROFITABILITY
REND Private 218 276 274 259 238 215 21.2 217 219 239 242 221 208 19.3]
Public 43.2 4.9 422 36.7 37.4 322 287 34.6 377 343 31.6 28.4 23.2 15.0
JAUTDFIN  Piivate 18 15.0 7.2 18.6 18.5 17.8 174 15.7 16.3 145 14.2 18.6 19.5 20
Public 80 105 10.7 139 133 180 146 8.2 -8 -114 19 80 1563 119
RESB Piivate 10.5 10.2 10.5 11.04 10.6 10.3 10.1 9.7 10 92 87 9.5 97 9.8|
Public 10.1 10.0 86 87 9.7 S8 8.0 72 45 36 28 52 8.4 53]
GP Pivate 68.7 68.4 66.2 64.7 85.1 65.6 66.7 68.3 879 70.7 714 68.2 68.7 67.2
Public 711 68.2 68.1 725 68.0 67.6 777 79.3 81.6 89.5 89.9 84.7 71.4 78.2
CFK Private 25.7 25.2 285 30.8 30.6 28.3 26.7 226 21.4 16.7 14 18.8 19.1 18.7
Public 44 10.0 121 104 11.9 16.2 137 6.8 0.5 -4 -0.5 53 12 8.7|
RG Private 58 55 6.1 6.6 6.7 6.4 € 55 5.7 52 47 6.1 6.5 6.8
Public 19 3.5 4.0 4.1 55 886 6.8 30 0.2 -24 -08 27 46 47
RAN Prvate 1.5 1.6 1.7 2.7 15.3 15.5 15.6 14.6 137 1.1 9.3 11.8 121 11.3]
Public 48 7.8 58 6.3 79 87 9.3 74 47 -1.6 05 241 8.0 3.6
RRP Private 68 85 98 14.3 167 172 16.2 13.2 118 8.1 5.6 10.7 12.0 1"
Public 0.5 5.7 4.8 7.8 9.8 8.9 1.7 6.3 1.1 -5.6 0.0 0.8 13.6 5.5|
Values in black indicate that # is significant the coefficient of a8 dummy variable that Lakes the value of 1 if any propertion of the carporation’s capital stock is
public, in a regression where this variable is the only regressor and the variable is the ity index.

The variables are defined in the Appendix

-36~



Table 4. DEGREE OF SECTORAL COMPETITION
1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1998

1. MANUFACTURE OF FOOD, BEVERAGES AND TOBACCO PRODUCTS

PENIMP 47 52 53 68 86 109 124 122 124 133 130 149 168 189
CONC 82 80 73 71 ‘60 62 61 62 64 64 56 54 56 67
Observationes 207 272 364 451 516 534 520 491 469 460 453 417 384 296
Private 195 257 351 437 503 521 509 482 460 450 442 406 375 289
Public 4650 50 8 940 185 A3 # @ Oh A0, Wk i1 Oluasy
2. MANUFACTURE OF CHEMICALS AND CHEMICAL PRODUGTS

PENIMP 233 243 233 309 335 334 364 389 423 452 474 536 59.7 617
CONC 68 64 63 61 91 1.7 11.0 73 92 49 60 65 7.0 84
Observationes 185 234 276 313 332 329 315 305 297 291 276 247 230 177
Private 179 226 268 305 323 319 304 295 200 283 272 243 226 173
| Public Bh. B BaC kBT JOha d0s. 10 ADGT et WBhL b a4 @aeiaa
3. MANUFACTURE OF OTHER NON-METALLIC MINERAL PRODUCTS

PENIMP 50 55 62 70 76 81 86 90 03 01 88 02 124 136
CONC 18.8 17.1 166 155 16.0 149 125 125 120 10.6 109 114 128 13.0
Observationes 99 129 152 179 197 196 192 188 185 184 176 169 163 125
Private 96 125 148 174 192 191 189 187 185 184 176 169 163 125
Public G5 ke WAl D& BL 3L S8 W aE 0L bh .0 a0
4. MANUFACTURE OF BASIC METALS AND FABRICATED METAL PRODUCTS

PENIMP 61 96 111 150 155 16.0 17.4 206 221 23.7 235 287 321 324
CONC 1.4 118 111 11.8 106 114 110 104 93 86 91 86 7.3 89
Observationes 119 170 205 257 291 288 296 287 264 244 252 230 215 183
Private 105 155 189 239 275 271 277 269 245 225 228 209 197 168
Public . 185 16, 180 18 W 39 18, 19 8., 24 21 18415
5. MANUFACTURE OF MACHINERY AND EQUIPMENT

PENIMP 352 339 388 484 616 748 790 807 832 854 692 717 797 838
CONC 99 89 91 53 51 60 54 57 59 59 64 62 79 98
Observationes 119 169 193 213 245 236 237 226 203 193 183 157 142 126
Private 114 163 188 209 240 230 232 222 199 189 179 154 139 123
Public B B0 b0 B4 LT Bl Br deT Wi ds @se @ i3aned
6. MANUFACTURE OF ELECTRICAL, ELECTRONIC AND OPTICAL EQUIPMENT AND INSTRUMENTS
[PENIMP 352 330 388 484 616 748 790 807 832 854 692 717 797 838
CONC 147 166 164 147 129 154 152 144 123 112 126 11.2 9.2 120
Observationes 70 95 112 149 172 176 184 187 184 173 152 139 125 100
Private 64 8 104 135 159 163 175 182 179 169 150 137 125 100
Public 6 9 8 14 13 13 9 5 5 4 2 2 0 0
7. MANUFACTURE OF TRANSPORT EQUIPMENT

PENIMP 10.3 126 182 194 273 361 414 405 425 446 488 516 482 612
CONC 18.8 205 203 207 183 183 201 193 204 169 17.7 169 16.1 16.0
Observationes 71 90 113 131 145 143 141 136 118 116 113 106 102 75
Private 59 77 102 118 134 133 132 128 111 109 106 98 93 67
Public 2 13 M 13 1 1 9 8 7 7 7 8 9 8
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8. MANUFACTURE OF TEXTILES AND CLOTHING

PENIMP 45 49 85 77 103 117 149 188 251 309 285 333 355 394
CONC 127 126 11.7 106 136 143 159 150 124 11.2 129 151 150 16.3
Observationes 147 185 218 268 294 297 282 267 249 235 236 211 186 149
Private 145 182 215 265 290 293 279 266 248 235 235 210 185 148
Public 2 3 3 3 4 4 3 1 1 0 1 1 1 1
9. LEATHER AND FOOTWEAR INDUSTRY
PENIMP 45 49 55 77 103 117 149 188 251 309 285 333 355 394
CONC 92 89 80 77 74 70 66 60 57 60 66 58 48 51
Observationes 38 51 63 80 84 B3 83 78 7O 64 63 60 57 88
Private 37 50 62 79 83 82 82 76 70 64 63 60 57 39
Pubiic 1 [ 1 1 1 1 1 0 0 0 0 0 0 0
10. WOOD AND CORK INDUSTRY
PENIMP 121 117 125 108 126 145 160 174 205 243 202 212 230 248
CONC 114 104 99 91 92" 88 91 83 75 82 81 80 7.3 102
Observationes 289, 3B &1 2 18 8 88 85 83 83 79 66 60 49
Private 29 37 50 69 75 79 85 82 80 82 78 65 59 48
Public 0 1 1 3 3 2 a 3 3 1 1 1 1 1
11. PULP, PAPER, PUBLISHING AND REPRODUCTION OR RECORDED MEDIA
PENIMP 83 71 80 103 110 120 132 183 167 193 187 208 217 211
CONC 64 62" 52 53 53 53 47 35 38 44 41 40 48 53
Observationes 87 117 139 176 193 189 195 181 180 181 192 180 168 136
Private 80 108 133 170 187 184 191 177 176 177 188 176 164 133
Public 7, 9 6 6 6 5 4 4 4 4 4 4 4 3
12. MANUFACTURE OF RUBBER AND PLASTIC PRODUCTS
PENIMP 80 101 120 147 176 151 170 197 229 265 275 332 391 440
CONC 186 17.7 16.0 178 13.8 134 123414 121 12.0" 124 ‘1.7 435 'B6
Observationes 45 71 90 111 121 126 138 136 128 121 119 113 104 87
Private 43 69 86 108 118 123 135 134 127 120 118 112 104 87
Public _ Dy oy @ 6 Bk 3y R Qi sl @ Jesiifesani)
13. OTHER MANUFACTURING INDUSTRIES
PENIMP 121 117 125 10.8 126 145 16,0 174 205 243 202 212 23.0 248
CONC 66 72 63 51 51 57 49 42 39 35 37 42 43 45
Observationes 52 64 83 108 119 133 141 142 130 139 139 130 118 100
Private 52 63 83 108 119 133 141 142 130 139 139 130 118 100
Public 0 1 0 0 0 0 0 0 0 0 0 0 0 0

The variables are defined in the Appendix

~38-




Table § ESTIMATION OF THE WERIENCE OF THE MAIN DETRRMNANTS OF EFFICIENCY

DEPENDENT VARIABLE: LOG K10
ANNUAL REGRESSIONS AND POOL
ORDINARY LEAST SQUARES
m @ [ED @ ® ® m L] [0) e un "2 ] 14) (18) (19} "7
LEVELS(1) FIRBT OIF (1) ORTH. DEV. (1
| 1983 1984 1se6  196a  toF 1988 WAe 1938 1081 1902 1963 1984 1995 W8 1943.19%6 10631984 1983-1998
. OWNERSIP
PuoT 0001 0000 000 0003 000) 0002 0005 0002 0004 0003 0004 D02 00R 0004 4003 - 0008 onoey
(@65 (543) (34 (376)  (06€) 39 (83 18 (624 192} (€18 (332} 207 (007 (454) (0 93) 03
warec 00006 0000 00008 0001 001 -0001 00003 000t 0004 0001 00006 00005 0001 0001 00001 0 0000 0003
074) (1) (0 08 099 (158 @3 01 G’ (109 0S) (0420 SN (05) o3 (104 (185
2 T™awrial VARIABLES
FEsO Q16 500 LI L2 DU 0 D8 Om Q1 Q4 QW D02 00 9% 038 218 <015
R @ TN (74) @92 ) (03 (368 (OH (418 (5003 27 (118) (147) (AL @80 421
008 0037 00T 007 0178 01 0054 016 Q8 0 013 02 a3 038 0128 0003 0075
rn‘ {12001) @ (1218 (1564 @2952) (2RI (4S9 (221) @3N (4B (1593)  (228) (28.95) (2407) {159) (294) 013
). DEGREE OF COMPETITION AND MARXET $TRUCTURE
svrs 0002 000z 0001 00002 00001 00001 00001 0001 -0.0003 00003 6002 0002 0001 0001 0.0004 0001 00005
(B06) (03 (3384) (0605) (03) (0.46) (Q19) (288) (108) (109 (478 (462 (4.3) (302} 208) (283) (135
cuoTa 005 008 D04 003 0039 0012 004 Q82 0008 0001 002 O Q04 0 012 0c3 on 028
(341 @sh g@  OM) Q%) (AN () (151)  (08) (007 (118 (136 Rdy  (078) @8} (43 (a 09}
PENMS 0004 00 00000 0012 00067 0003 0001 -DOO3 D006 0004 0003  Op 001 0018 00055 ©001 0 ooos|
@564 a3 (008 03 38 RN (038) (155) (©29 (183 (108 400 (sn (049 020 (125 081,
cone 006 o000 008 003¢ Q03 0008 0012 0003 0008 001 001 D00 0017 0% o0 ©0 0027}
(158) (108) (30B) (374 (I96) (045) (147) (0DOZ) (102) (098) (109) (066) (i88) (4 928 0% [CRL] 61
4. OTHER FACTORS
TEMP 0004 00003 000V 00005 O©O00O4 00004 00004 00002 0002 0001 0002 0001 0601 0001 0 001 0.0002 0 0005
(553 (05) {(1ea) (133) (o5 (120 (125 (OM) (48  (242) (462} (248) s 2 (4.5) 1081 1.54;
auee 0015 0018 0001 0007 B0 0004 O 0801 0005 0004 Qont  -001 DoooDe -0 005 002 0 008 0002}
(184)  (183) (0181 (153) (084) (.11 (08 (112} (218  (197) (oM  (414) (0152) (1.8 117 @2y 0.99)
cosTeL 019  dey 04 03 0y 03 o 027 029 020 023 o7 02 oag 024 013 0.125]
(18309 (3731) (273 (3425) (397} (4148) (4282) (3576} (34.99) (340) (3176) {255 (3389 (29 16) 129 69) 722) 112 63)
0. GROWT EFFECT
joconc. 0003 2015}
18y 8 48,
jocuoTA oDy 0 oas)
(038) 1.5
DPENIMP 0008 0 006
(3] %03
R2 0r 07y oes 08 07¢ 078 073 (0én 0&s 064 057 065 082 074
M 0 0 of
e 0 ] 9
varadies o BB o gach ol e reyrescons The values of Pese costerts o ol rnd.
The |- aatmics % vdicaing ~ echen
hove boen
i nem2
MMSomindi ey cobat
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Table 6. ESTIMATION OF T HEINCIDENCE OF TME MAIN DETERMINANTS OF EFFICIENCY
DEPENDENT VARIABLE: RAN

ANNUAL REGRESSIONS AND POOL

ORDINARY LEAST SQUARES

[ @ Gl {4 ) ®) m ®) ™ (10 an uy

xPuoi T Q001 0001 g0t 000 .0OGY 00007 0001 0001 D00V 0001 0001 0001 0001 0001 -0 0000 <0 0002 -0 0006
@ (803 1913)  (579)  (8e8) (354 (662) {4.58) (358 (411)  (329) (54q) e S (6.08) (062} (278
nareg 000002 000002 900000 90004 0001 00002 00003 D001 00O Q000 0000T 000002 000AY 00008 0 0008 00002 0,000
@2 % ©y N6 Q4 92 104 @ AN © 030 0o (o {1 08) (L) nam (045,
2 ANANOAL vamanLEs
rrO 01 A1 o1 021 @M 919 02 021 o1 921 oM 017 518 Q915 0207 Q207 .19
(373 (801 (88 @aTS) Q30N (78 (A (442 2005 (2020 @8 (83 (84 329) 21261 (1:87) (128
CFx 0.0 o002 602 0016 003 oos 001 0049 0.05 008 007 005 0084 01 0.00 coae 0
Q19 11048} (1837) 136 (2510) (2296) (842)  (238%) (2041) (21%8) (208 (1809 (2284) (2331 an R4 (2.68)
3 DE0ARE OF COMPET TION AND MARET BTAUC TLRE
[xsvrs 0001 00003 00003 0.00009 00002 ©0001 00002 00004 00003 MO 000 00GD 0,000 00002 0.0001 00002 © 0002}
63 (53 T 06 0% (138 QB2 w3 e 0 B4 320 (08) (195 (1.08) 124y 2
A Q008 0000 DO0C3 0001 0000' 0003 0006 0001) 0006 0007 003 00 00T 0083 0.001 007 aoss|
s e 16y (0.4 004y (081 (1 68 1035 (14 06 061 (329 (015 on 034) 439 (402
PENIME 0004 goo2 4002 0001 001 00M 082 0000 00003 0001 QOO 000002 0GOGE 0,001 20,0001 00004 80001}
o) (18 N (108) (@018 (13 (@28 017 ©6) 139 o7 ©025) (08y (202} @7 [IET)) 063
jcone 0001 0008 0007 0002 0001 005 0802 0002 D002 000 0003 0002 00005 0001 0002 0001 0001
©25 08 [N ©9 I (15H T &N (035 a0 (0% ©1% (018 285 149 18
4. ONRA PACTORS
[TEMP 00002 ©£0002 0000 DOOCI DOOS OOOM 0005 00006 000 0008 0001 Q005 00004 00008 0 0008 Q0002 00004
©sm 2 (135)  (299) (47 (@32 (5 (a8 (548)  (S2a)  (898) (416 (396 (449) G %) @m “23
suee 0004 004 00001 D00 o2 D005 0001 0001 00004 D00003 00004 00008 00K -0 001 001 00003 -8 tooas}
@19 04 @ (17 240 (15 @3 (11 (08 |os @7 (04  (0SS) (148 7y 024 1008
costal 0003 001 Q005 0002 00001 0O DOOG 0006 Q004 DOO? OO0 D05 0003 0002 2002 201 -0.008)
124) Q@ ey @) (oan ©8N (a2 @1 (59 280 433 2 (178 {104 .92} (234) (334
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Table 7.

DETERMINANTS OF RELATIVE LABOUR PRODUCTIVITY.
DEPENDENT VARIABLE: logk10 #

1 2 3 4 3 6 T 8 9 | 10 1 12
KPUDIT 30,002 20,001 0,006
(1.0 (0.98) 0.7 _
KPU 0,042 D01 0,201
(0.53) (©.14) (0.38)
KPUBCB ~0,0003 ~0,0002 0,02
d _ ©0084) | (0.16) (1.5
KPU100 10,0006 70,0008 0,003
(0.82) ©.7) (0.52)
DCONC 0012|001z |0012 [-001Z 0012 |001Z [0013 [-0012
(2,22) (2,23) (2,24) (2,23) (2.20) (2,22) (2,31) (2.25)
PENIMP 0006|0005 0008 [0,006 0008 |0,006 0005 |0008
234) |23 235 |23 |@3an @35 |08 |36
DCUOTA 0,22 0,22 0,22 0.2 0213|0212 [0195 0218
G5 lees [@sy) |6s  |eee [@sn [eoy |6s
CFK 024 0,24 0,237 0,24 0,237 0,239 0,234 0,24
(1,91) (1.92) (1,92) (1.92) (1,91) (1,92) (1,89) (1.92)
COSTEL 021 [-021 |08 [-021 [021  [-021 [-021 [-0.21
(2,7! j! T3 (2.4) (2 7! 274 (2.68) (2.68) _2.59)
TS 0384 0353 0389 353 [0161  |0.158 |0.161 [0159  |0.156 10144 [0415 0151 |
M 0,03 0,031 0.029 ,031 0,026 0,026 0,025 0,026 0,026 0,027 0,028 026
M 0.71 0736 [0.717 730 10341 10340 [0336 0340|0337 _ 0341|0305 |0.350

The variables ate defined in the appendix.
Number of observations. 27023. Number of fims: 3889.

First differences estimates. Estimation method: genera.ised method of luded as | ethe
considered endogenous and present in each est\maie |agged by two and three periods (CONC and PENIMP are consudered
s ). First-step iclty-robust.
Tempnraryand samral dummy var have been i in ait the reg i as reg and instiuments.
The t-stat: arei in

TS includes the p-values relating to the Sargan test. and m1 and m2 the p-values relating to the first- and second-order
correlation tests.
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Table 8

| DETERMINANTS OF PROFITABILITY. DEPENDENT VARIABLE: RAN |
4 9

1 2 3 5 3 7 8 10 1
KPUDIT -0,0003 -0,0001 0,001
(0.39) 0.17) (0.4)
KPU 0,025 0,009 -0.01
(0.87) (0.54) {0.21)
KPUBCB 0,001 -0,0003 0,001
(0.76) (0.62) (0.45)
KPU100 0,003 -0,0004 -0,0005
(0.66) (0.99) (0.42)
CFK 0,109 [0,108 [o0,109 [0.108 0,11 0,11 0,112 0,104
(7.94) |(7.93) |(7.96) |(7.87) 877) |(863) |(93) @.11)
DCUOTA 0018 [0018 [0018 [0,018 0,018 0,019 0,019 0,02
(1.83) [(1.86) |(1.83) |(1.89) (1.97) (1.96) (2.1) (2,23)
CUOTA 0,03 [0036 [0036 |0,036 0,034 0,038 0,039 0,028
(239) [(237) |(2.38) |(2.37) (2,66) (2,95) (3.3) (2.16)
COSTEL 0,058 |-0,058 [-0,057 [-0.058 | -0,066 0,067 0,057 -0,065
375 |374) (369 [3.73) (4.68) (4.73) (4.3) (4.79)
REND1 021 |[-021 [-0214 [-0.213 0,20 0,19 -0,20 -0,205
1(5.18) [(517) |(5.13) |(5.16) (5.24) (5.13) (6.00)
TS 1451|0470 [0478 0484 [0.182 0182 [0.180 [0.170 0,092 086 0,079
M1 268 0249 [0.267 [0267 |0.003 [0003 [0002 |0.003 0,021 .017 0.043
M2 993 | 0.968 981 |0973 |0480 |0520 0511 |0423 0,435 360 0,582

The variables are defined in the appendix.
Number of obseivations: 20368, Number of fiims: 3889.
First differences estimates. Estimation method: generalised method of moments. Included as instruments are the regressors
considered endogenous and present in each estimate lagged by two and three periods (CONG and PENIMP are considered
exogenous variables). First-step esti icil bust

Temporary and sectoral durnmy variables have been inclyded in all the regressions as regs and i ..
The t-statistics are indicated in brackets.

TS includes the p-values relating to the Sargan test, and m1 and m2 the p-values relaling to the first- and second-arder
corvelation test.
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Table 9

Determintants of relative labour productivity. Dependent Variable: logk10. Results
with different estimation methods.

First differences/GMM™" Levels/IGMM™ System estimator"
KPUDITt -0.006 -0,002 -0,002
(0,7) (1.22) (0,53)
KPU -0.201 -0.26 02
(0,35) (1.24) (0,11)
KPUBCB -0,02 -0.003 -0.004
(1,5) (1.15) (1,34)
KPU100 -0,003 -0,005 -0,001
(0.52) (1,74) (0.16)

Results of columns 9, 10, 11y 12, table 7,

Included as instruments are the regressors present in each estimate lagged by one or two periods. First-step estimates,
heteroskedasticity-robust. Temporary and sectoral dummy variables have been included in al the regressions as regressors
and instruments. The t-statistics are indicated in brackets. The p-values relating to the Sargan test are equal to zero for the
four estimates, and also the p-values relating to the first- and second-order correlation tests are equal to zero.

System of eguations in fiiis-differences and levels. Inciuded as instruments are the regressors present lagged by one or
two periods for the equations in first-differences, and the lagged first-differences of the regressors for the level equations. First-
step estimates, heteroskedasticity-robust. Temporary and sectoral dummy variables have been included in all the regressions
as regressors and instruments. The t-statistics are indicated in brackets. The p-values relating to the Sargan test are equal to
zero for the four estimates, and also the p-values reiating to the first- and second-order correlation tests are equal to zero.
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Table 10

Determinants of profitability. Dependent Variable: ran. Results with different
estimation methods.

First differences/GMM*" [Leveis/GMM™ System estimator”™
KPUDIT -0.001 -0,003 -0,001
(0.4) (3.39) (1,22)
KPU -0,01 -0,27 -017
(0.62) (337) (1.9)
KPUBCB -0,001 -0,003 -0.001
(0.45) (3,15) - {1.1)
KPU100 0,001 -0.004 -0,001
{0.42) (3.46) (117)

Results of columns 9, 10, 11y 12, table 8.

Included as instruments are the regressors present in each estimate lagged by one or two periods. First-step estimates,
heteroskedasticity-robust. Temporary and sectoral dununy variables have been included in all the regressions as regressors
and instruments. The t-statistics are indicated in brackets. The p-values relating to the Sargan test are equal to zero for the
four estimates, and also the p-values relating to the first- and second-order correlation tests are equal to zero.

System of equations in first-differences and levels. Included as instruments are the regressors present lagged by one or
two periods for the equations in first-differences, and the lagged first-differences of the regressors for the level equations. First-
step estimates, heteroskedasticity-robust. Temporaiy and sectoral dummy variables have been included in all the regressions
as regressors and instruments. The t-statistics are indicated in brackets. The p-values relating to the Sargan test are equa! to
zero for the four estimates, and also the p-values relating to the first. and second-order correlation tests are equal to zero.
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APPENDIX. SAMPLE SELECTION AND DEFINITION OF VARIABLES

A.1. SAMPLE SELECTION.

The statistical source underpinning this paper has been the individual information of
the non-financial corporations reporting to the Banco de Esparfia Central Balance Sheet
Office (CBBE) during the period 1983-1996. As the study has focused on manufactures,
firms whose main activity is in energy, agriculture, construction and services were dropped
from the sample. Moreover, firms which did not reply to the CBBE survey for at least four
consecutive periods were also dropped.

Lastly, the observations of those firms exhibiting any of the characteristics detailed
below were dropped:

a) Zero employment and capital stock greater than zero.
b) Net property, plant and equipment equal to zero.
c) Negative or zero gross value added.

d) Zero personnel costs.

e) Negative or zero capital stock.

f) Net amount of turnover negative or zero.

g) Negative capital stock in one or more years, all observations dropped.

h) Negative interest on borrowed funds.

i) Negative borrowed funds.

The final sample resulting from this filtering process is an incomplete panel made up
of 3,889 firms and a total of 32,035 observations. The distribution of the firms on the basis
of the number of consecutive observations is detailed in Table A1.

Firms are classified by sector according to the group of activities called "Major CBBE
industries” (CB-26). Table A2 lists the sectors used, along with the associated CNAE 93

(National Classification of Economic Activities) references and the number of observations
relating to each sector.

-45-~



Table A1

incomplete panel of firms 1983-1996

No. of periods No. of firms No. of observations
4 607 2,428
5 \ 517 2,585
6 440 2,640
7 316 2,212
8 334 2,672
9 276 2,484
10 284 2,840
11 276 3.036
12 195 2,340
13 218 2,834
14 416 5,824
Total 3,889 32,035
Table A2
Industrial classification
Sectors Reference No. of
CNAE 93 observations
1. Manufacture offoad, beverages and tobacco products 15-16 5834
2. Manufacture of chemicals and chemicail products 24 3.807
3. Manufacture of other non-metailic mineral products 26 2334
4., Manufagture of basic metals and fabricated metal Products 27-28 3,301
5, Manufacture of machinery and equipment 29 2642
6. Manufacture of electrical, electronic and optical equipment and instruments 30-33 2,018
7. Manufacture of transport equipment 34-35 1,600
8.  Manufacture of textiles and ciothing 17-18 3,224
9. leather and footwear industry 19 911
10. Wood and cork industry 20 942
11. Pulp, paper, publishing, printing and reproduction of recorded media 21-22 2,314
12. Manufacture of rubber and plastic producte 25 1,510
13. Other manufacturing industries 36-37 1,598
MANUFACTURING INDUSTRIES TOTAL 32,035
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A.2. DEFINITION OF VARIABLES*®

a) Individual variables
AUTOFIN: undistributed profits as a proportion of total profits

CFK: cash-flow per unit of capital, calculated as retained profits plus provisions for
depreciation deflated by the GDP deflator and divided by the stock of real capital.

COSTEL: average personnel costs per employee.

CUOTA: firm's sales as a percentage of total sales in the sector, adjusted for the
sector's annual representativeness in terms of GVA, as deduced from CBBE publications.

GINTERES: interest payments on borrowings as a percentage of output.
GP: personnel costs as a proportion of gross value added.

INSFIN: financial institutions' share as a percentage of the corporation's total capital
stock.

KL: capital/labour ratio, defined as capital stock/number of employees.

KPU: dummy variable that takes the value of 1 if any proportion of the firm's capital
stock is public.

KPUDIT: public capital as a percentage of total capital.
KPUBCB: dummy variable that takes the value of 1 if the public sector holds more
than 50% of the firm's capital stock or, irrespective of the percentage share, has control

over the firm.

KPU100: dummy variable that takes the value of 1 if the public sector holds 100% of
the firm's capital stock.

PERS: total employment defined as the sum of permanent plus temporary
employment, which is obtained weighting the number of temporary employees with the

average number of weeks worked in the firm.

RAN: return on net assets, defined as the pre-tax profits/net assets ratio.

Smallcase letters indicate that variables are in lcgarithms.
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REB: gross economic return defined as (gross value added less personnel
costs)/sales. RVTAS: growthrate of sales.

REND: proportion of debt per unit of assets.

REXP: growth rate of exports.

RG: resources generated, defined as (gross economic return - net financial charges
+ other revenues - tax on profits)/sales.

RIMP: growth rate of imports.

RPERS: growth rate of the number of employees.
RRP: return on equity, defined as pre-tax profits/equity.
RVAB: growth rate of gross value added.

SK: capital stock, calculated as the value at replacement cost of net property, plant
and equipment. The value at replacement cost is obtained through the perpetual inventory
procedure (Salinger and Summers, 1983, include a detailed description of this method in
their appendix), taking the book value of the net property, plant and equipment as the value
for the initial year.

SKR: real capital stock, using the gross fixed capital formation deflator.

SUBE: operating subsidies as a percentage of output.

TEMP: temporary employment, calculated as temporary employment divided by total
employment.

XSVTS: export sales of the corporation as a percentage of its total sales.
b) Aggregate variables

CONC: share of the three largest firms' value added in relation to total value added
for the sector, the latter being adjusted for the representativeness of the sector in the CBBE.

LOGKML: logarithm of the capital/labour ratio.
LOGPERS: logarithm of the number of employees.

LKLSECx: LOGKML * NGSECx
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LPSECx: LOGPERS * NGSECx

NGSECx: dummy variable that takes the value 1 if the firm belongs to the sector x,
and 0 otherwise.

PENIM: import penetration, calculated as real imports in the sector divided by the
sector's output at real market prices.

VASVAT: value added in the sector according to National Accounts divided by total
value added of manufactures.
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