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ABSTRACT

By means of a structural equation model, we estimate the effects of income
security, employment security, and pay by results on workers' effort. The
standard economic theory predicts important effects of incentive pay on
effort, however in a depressed economy thisis not the case because primary
needs must be addressed first and then trying to implement explicit effort
driving compensation methods. Not surprisingly, income security positively
affects effort exertion, thereby highlighting the need for an overall increase
in wage levels and monetary wage stability over time. Finally, the high
levels of employment security experienced by the Ukrainian workers have
severe adverse effects on workers' productivity.
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1. INTRODUCTION

In developing countries, appealing to better working conditions in order to
improve workers performance is fascinating from an idealistic standpoint but it is
particularly challenging for labour economists when they start to account for the
influence of several and often complex variables. In our case, we take up the
challenge and attempt to evaluate the impact of income and employment security
on workers' productivity. At the same time, we want to assess how much the use
of monetary incentives can account for workers performance. Therefore, theory
testing will be part of this study but at the same time we want to offer both a
reasonable expansion of the theoretical understanding available to labour
economists and, according to a more pragmatic stance, some indications of what
can be done to improve workers performance.

Generally speaking, income security depicts the adequacy of current
income levels and the assurance of a steady income flow for the future.
Employment security is related to the broad concept of employment stability as
well as to the employability of workers if losing the current job. Incentives range
from adirect link between pay and effort such as piece-rates, commissions paid to
sales agents, sharecropping, etc., to a more diffuse mode of performance
inducement such as performance appraisals, deferred compensation schemes,
profit sharing, non-contractual bonuses, seniority pay, etc.

Our approach is to esimate by means of a structural equation model the
effort effects of security and incentives as unobservable (or latent) variables. The
complex interaction of these variables to our knowledge has never been tested
with this method. Rather, research over the last years has been especially devoted
to an analysis of the separate effects of incentive pay, wage levels, and threat of
dismissals over workers performance, producing a burgeoning literature but
leaving causality questions mostly unanswered.

Mostly, the literature is concerned about testing the trade-off between
effort and risk sharing. Along this line, much literature is devoted to the
productivity effects of individual and group-based incentive pay and the
underlying moral-hazard problem.? Another strand of research focused on the
empirical plausibility of the efficiency wage theory, in which, in a way, we can
also incorporate the effects of income and employment security on effort.® More
empirical-based investigations confirmed that employment security adversely
affects productivity®. A more comprehensive analysis on effort causalities has
been carried out by Ichniowski, Shaw, and Prennushi (1997). This showed that
interaction effects among HRM practices are important determinants of

! See for comprehensive surveys Gibbons and Waldman (1998), Prendergast (1999), Chiappori and Saanié
(2000).

2 For instance see Foster and Rosenzweig (1994), Lazear (1996), Shearer (2003) on individual pay by results,
and Fitzroy and Kraft (1987), Kruse (1993), and Nalbantian and Schotter (1997) on group incentives and
profit sharing, and on sharecropping see for ingtance Laffont and Matouss (1995).

% The evidence on the efficiency wages hypothesis appears contradictory. For instance Groshen and Krueger
(1990), Campbell (1993) find generally supportive of the theory. Leonard (1987) finds little support.

4 See for instance Ichino and Riphahn (2004), Riphahn (2003), and Ichino and Riphahn (2001).



productivity and that employment security has a positive effect on productivity.
To different degrees, all analyses agree that agents respond to incentives.
However, there is not conclusive result over which type of incentive is
preferable.”

We are aware that current theories cannot provide an overall assessment of
the interaction of all these variables. What we can expect is a partial intuition
about the relationships. In particular, the principal-agent theory and the efficiency
wage theory will be introduced as guidance for model specification and we will
let data direct our own intuitions.

Clearly, the availability of reliable data was a necessary condition to
approach any kind of analysis of this type. The Enterprise Labour Flexibility
Survey (ULFS) in the Ukraine carried out by the ILO’s programme on Socio-
Economic Security in 2002 offered a good opportunity to perform an appropriate
applied analysis. This is a firm level survey; therefore our analysis could not
discern the precise interactions between the variables for each individual worker.
Consequently, we estimated the effects of income security, employment security,
and pay by results on effort for the average worker at the enterprise.

In the following section we present the general economic and labour
market situation in Ukraine. It is extremely important bearing in mind that
Ukrainian labour market does not show the institutional and competitive features
that are distinctive of the Western economies. Therefore, this puts additional
strain over the theoretical set up of standard competitive theories. In section 3, we
set out the theoretical predictions over the behaviour of security, incentives and
effort variables. Section 4 introduces the structural equation model by establishing
the underlying causal relationship between the main variables along with the
construction of their measures through the corresponding indicators. Section 5
presents the results of the empirical assessment and concluding remarks complete
the analysis.

2. THE LABOUR MARKET IN THE UKRAINE

The legacy left by the Soviet system is still a strong feature of the Ukrainian
labour market. The privatisation process proceeded slowly compared to other
former Soviet countries, giving less scope for ownership by outside investors. The
ownership of newly privatised firms remained solidly in the hands of employees.
However, starting from the second half of the 90s, the Ukraine began to catch up
with the other Eastern European economies in terms of markets competition and
privatisation of large state-owned enterprises (Brown and Earle, 2002). The
economy is now recovering from the sluggish state into which the Ukraine fell
just after independence, which was partly due to the frictions with its Russian
neighbour. The economic expansion culminated in 2001 with a 9% GDP growth.
The year 2002 revealed an economic slowdown with only a 4% increase.

5 For instance, Fitzroy and Kraft (ibid.) rejects the theoretical prediction that individual pay produces a higher
|everage than group-based incentives or profit sharing.



The promising reform process of the last few years is, however, under the
threat of concealed political interests at odds with the national welfare. The
political scene reveals all the difficulties of a newly born country and an economy
still in transition. The weak cabinet appointed in 2001 does not show the potential
to allow a buoyant recovery. That which suffers most appears to be the labour
market, whose main characteristics remain low levels of necessary dismissals and
minimal job creation, reduced workers mobility, very low wage levels and an
absence of reasonable social security. Government’s financial difficulties
reverberate on wage payments. In the last few years, state-owned enterprises have
piled up wage arrears as well as overdue compensation payments to the victims of
Chernobyl. However, the private sector accounts for the vast majority of wage
arrears, roughly 98%. Only during the years 2000-2002 did wage arrears start a
sustained decline both in private sector and in public sector, although the rate of
decline shrank sharply in 2002.

Contrary to what had happened in the previous years, recently, wages have
started to gain in real terms. Price deflation, accompanied by a strong rise in
nominal wage, helped real wages to rise up to 20% in 2002, although this is still
very low compared to other former communist countries such as Romania,
Russia, and Poland. For the first time since independence, the average monthly
wage exceeded the estimated monthly subsistence level (HRN 342).°

The official figures show avery low level of unemployment, around 4% in
2002; though the figures do not account for a significant concealed
unemployment, which stands at twofold the official number. A large amount of
unemployed people does not register with the state because of the very low rates
of unemployment benefits: about HRN 67 a month, well below subsistence level.
As aresult, redundant workers till want to retain a link with their company, and
the layoff is disguised by the common practice of administrative leave. Most of
the time, redundant workers are forced to leave the firm through unpaid
administrative leave, but they can still enjoy some of the benefits that workers get
from the firm and of what remains of the national post-Soviet social security.”
Indeed, if they leave their unpaid jobs they would not only lose entitlement to
severance pay, but also entitlement to unemployment benefits. Additionally, those
who are temporarily laid off can still hope to take up their former position,
whereas the feeble economy would not allow for an easy reintegration in the
world of work if redundant workers start looking for a job from scratch.® Unlike
sacking, this scheme offers the employers the possibility of moderating social
unrest, postponing severance pay, and, if the economic conditions will allow for
it, taking back very cheap labour.

8 Ukraine Country Report (p.28) — The Economist Intelligence Unit — January 2003,

" As noticed by Konigs, Kupets, and Lehmann (p.59, 2002) the only transition economy that matched the
contraction in output with an equal contraction in employment was Eastern Germany. This could be made
possible by the huge financial transfers from Western Germany. For the other Eastern European countries this
socia net was not affordable. Unfortunately, the lack of this social net makes women once again more
vulnerable, as shown by the more frequent application of administrative leave for this category (Caceres, p.26
2001).

8 According to Konigs, Kupets, and Lehmann (p.10, 2002) in the years 2000-01 most firms called back their
workers on unpaid leave within three months.



Finally, as a direct consequence of the legacy of the former Soviet system,
Ukrainian firms are sill characterised by over-manning. Paradoxically, these
levels increased in the nineties instead of decreasing. Only at the end of that
decade did the establishments start to reduce their abundant employment levels
through a job reallocation occurring within sectors rather than between sectors
(Konigs, Kupets, and Lehmann, 2002).

3. THE IMPACT OF SECURITY AND INCENTIVESON EFFORT

The concept of security in the labour market has been overlooked by the standard
microeconomic theory due to the number of factors that are involved in its
definition. As to the conceptualisation of income security, Standing (p.208, 1999)
defined it as “the reasonable assurance of an income corresponding to the
individual’s perceived needs, expectations and aspirations.” Standing wanted to
stress that along with the concept of assurance from risk and uncertainty, the
perceived adequacy of income flows throughout a reasonable time-spell also plays
an important role. Simply put, at a micro level, when basic needs are satisfied, the
focus of the analysis should not lie on how poor a worker is, but rather on how
poor a worker feels. In contrast, a a macro level, indicators such as statutory
minimum wages, wage indexation, national social security, and so on identify
income security.

In the same fashion, employment security captures workers' feelings about
the assurance of stable jobs, and to a large extent, employability in case of job
loss. For example, protection againgt arbitrary dismissals, contractual
completeness, and comprehensive employment training that guarantees future
employability can identify a certain degree of employment security.

How would we expect income and employment security to affect effort
decisions? At first, the agency theory, which addresses the so-called moral hazard
problem, can be used to better understand the link between security and effort.
According to this theory, transferring part or the whole risk over output to the
worker circumvents moral hazard, because the agent would be more responsible
for his own actions. This type of analysis can be transposed to security. The
employer should establish a link between performance and security. This would
affect effort in the same way, because if neither income security nor employment
security represent the direct outcome of a certain performance, workers may be
induced to shirk.’

Thus, the agency theory states that if there is a link between performance
and security, we should expect high effort levels. If there is no link, the effort
level should be less significant. For example, the linkage between income security
and performance can be realised through performance-related pay, the substitution
of seniority salaries or benefits with performance-related careers, the severance
pay related to job performance, etc. Similarly, there are several examples of
employment security linked to performance, the most important being when
dismissals are related to performance. However, most of the times employment
security appears vaguely related to individual performance compared to

9 As amatter of fact, we beieve that security is agood, and consequently increases workers' utility.



monetary-related performance. In particular, in countries like the Ukraine, given
its high levels of employment protection, we do not expect employment security
to be particularly related to performance.

By fitting the effort/security issue into the agency problem, we
acknowledge that security depends to a certain extent on workers effort in the
same fashion as salary depends on workers' effort, and additionally, the employer
must bear a cost of offering high security, such that he is willing to trade off
workers security for high workers performance. However, there is a latent
insecurity due to the risk transfer from the employer to the employee. Thus, by
establishing the causal relationship ‘effort—security’ another effect moves in
exactly the opposite direction. That is, the ‘performance-related security’ yields
insecurity directly onto income or employment stability because of the risk
transfer. This necessarily increases the risk-premium, which should compensate
the higher insecurity. Therefore, if we regard workers' utility function in the light
of the security component, adopting incentives of the security type is ceteris
paribus more costly to the employer than the standard specification of the
principal-agent model would suggest.

Is actually commonly used an incentive scheme that might be called
performance-related security? Firstly, income and employment securities depend
on many factors that are unrelated to performance (e.g., unemployment benefits,
amount of savings, family’s income, national protection from unfair dismissals,
and many others). Secondly, the risks underlying income and employment
insecurities goes beyond the risks over individual output (e.g., change of
governmental policies over statutory minimum wages or dismissals discipline, job
loss due to events unrelated to performance, et cetera). Hence, although the
employer may attempt to establish the link mentioned above, this might be very
fragile and it might not be suitable to spur workers to be more productive. In
essence, trying to establish a link between security and effort in such a way that
security is the reward for high effort may not be effective and for sure is more
costly.

The causal nexus security—effort is founded on a stronger theoretical
ground. Indeed, we can use straightforwardly the efficiency wage theory applied
to the problem of security. The original arguments in the efficiency wage
literature refer to the existence of a positive causal relationship linking wages to
effort. The same argument used for pay can to a large extent be adapted to
security. We take into account three main views of the efficiency wages literature
and we do it by being interested mainly in the microfoundation of the theory
rather than its macroeconomic implications.*°

The first view dates back to Leibenstein (1957) and the idea that raising
wages increases workers' fitness and thus their performance on the job. Thisis a
reasonable argument for less developed countries. It is not difficult to imagine that
low levels of income security, for which pay represents an important part, reduce
workers ability to perform at ordinary standards. Another explanation of the
impact of security on effort is sociological and was first discussed by Akerlof

1 FEfficiency wage theory for example is also engaged in explaining cydlically fluctuating levels of
involuntary unemployment.



(1982) through the hypothesis of partial gift-exchange. In our terms, firms can
succeed in raising average effort by giving their workers a gift of income and
employment security in excess of minimal security achieved elsewhere.
Therefore, by taking into account a certain sense of fairness, workers act by
exerting high effort levels as if they should reward the willingness of their
companies to offer high levels of security.** The third notion of efficiency wage,
which is due to Shapiro and Stiglitz (1984), is related to the cost of job loss as a
worker discipline device. If there is a cost to being fired, the threat of being
sacked if caught shirking generates an incentive not to shirk.

In terms of income security this latter argument is more complex. Income
security is a composite variable, which consists of pay and other factors. In
principle, increasing income security should increase effort through the higher
cost of job loss. However, factors like unemployment benefits contribute to
increase worker’s income security, thereby reducing the cost of job loss and
consequently effort. The same argument is valid for savings, family’s income, and
so on. Similarly, given the same probability of being caught shirking and then
fired, if firms increase employment security the probability of being fired is
reduced, by increasing in this way the inducement to shirk. Unlike Akerlof’s
model, which incorporates workers actions as a direct response to the behaviour
of their employers, Shapiro and Stiglitz’s model allows external factors to
influence, and to a considerable extent, the intensity of effort exertion.

Let usturn our atention to the pay by results. Incentives are typically used
to align the goals of workers to those of employers; thereby attempting to rule out
possible moral hazard problems. Thus, they are commonly intended to induce
additional effort. There exist several ways to offer compensation schemes that
include explicit forms of incentives. In particular, we refer to explicit incentives as
those incorporated in contracts that tie a specific rate or bonus to some verifiable
performance measure. Some contracts provide incentives by paying workers for
what they really do (e.g., piece-rate schemes), some others contain softer forms of
incentives by linking the team or the firm performance to a certain reward (e.g.,
profit-sharing schemes). According to the choice of the performance indexes, the
degree of risk-aversion of the agents, and the size of financial incentives, we can
assess the nature and the direction of incentives, and ultimately their magnitude.
As to the endogeneity problem of compensation schemes, the literature has dealt
with this issue only recently (see for instance Shearer 2003). The argument is that
if compensation schemes were endogenous, the isolation of the impact of
incentives on effort would be impossible because unobservable factors would
affect both the choice over the compensation scheme and workers effort. For
example, under certain circumstances, in the same job, output per hour can be
very low due to some external conditions; as a result, incentive pay is substituted
by fixed pay. However, this argument applies only moderately to our case due to
the structure of our dataset, which is at a firm level and evaluates the overall
productivity effects for an average worker.

1 Smith (2000) for example has argued that trust, which is shown by supplying higher levels of employment
security, may give riseto higher effort. Unambiguous anecdotal evidence can be found in the Japanese firms.



4. M ODEL SPECIFICATION

Since the variables of effort, income security, employment security, and
incentives, can be considered abstract concepts that are not directly observed, we
need to analyse their causal structure through a LISREL (linear structural
relationships) model. According to the LISREL specification, the unobservable
latent variables are related to observed variables, namely the latter are indicators
of the latent variables. The model consists of two parts, the structural equation,
which specifies the causal relationships among the latent variables, and the
measurement model, which specifies how the hypothetical constructs are related
to their proxies.

Following the notation adopted by Bollen (1989), the general LISREL model can
be written as follows:
N=Bn+I¢+{ 1

Equation (1) represents the structural component of the model, whereby the causal
relationship is evaluated. The vector n consists of latent endogenous variables and
B isthe matrix of structural coefficients & is a vector of latent exogenous variables
with T being their coefficient matrix, and ¢ is the vector of error terms. Crucial
assumptions for this model are:*?

E(m)=0, E(9)=0, E(5)=0
€ uncorrelated with &
(1-B) nonsingular.

The general structural equation model assumes that both endogenous and
exogenous variables are unobserved (or latent); the model linking the latent
variables to the observables variables consists of a set of measurement equations:

y=Am+e (29)
X=A,E+d (2b)

As in the latent variable model, the variables are deviated from their means. The
vectors X and y represent respectively the observed exogenous and endogenous
variables. The factor loadings Ax and Ay give the magnitude of the expected
change in the observed variable for a one unit change in the latent variable.
Further crucial assumptions are:

E(e)=0, E(6)=0
euncorrelated withn, &, &
6 uncorrelated with &, n, €

Since this paper still represents work in progress, we restricted our atention to a
model with only one endogenous latent variable. According to this specification,

2 |n this specification we drop the constant from the equation, consequently the variables are deviated form
their means.



we consider effort as the only endogenous latent variable in the structural equation
(1), while we treat employment security, income security and incentives as
exogenous but imperfectly measured. We model therefore effort as a linear
function of latent employment security, income security and incentives and of a
set of observable exogenous firm specific characteristics (size, age, degree of
capacity utilization,, sector of activity, etc.).

There is no uniform approach in the literature to the measurement of effort, and
the definitions adopted by existing studies are extremely data sensitive.. Ichino
and Riphan (2003) proxy workers effort with a measure of absenteeism, while
other authors, like Clark and Tomlinson (2000), base their indicator of effort on
self reported work intensity. Using the definitions available from the Ukrainian
Enterprise Labor Force Survey, we choose two observable indicators of workers
effort a the workplace: the difference between the actual and the contractual
weekly hours worked for both blue collar and white collar workers, effh_b and
effh_w respectively, which are the two elements therefore of the vector y. The
vector x instead consists of two indicators for each unobservable exogenous
variable. In particular, firm’'s pay incentives are indicated by the proportion of
wages accounted for by bonuses and other firms' additional pay in cash (incent3)
and by the share of firms expenditures in wage bonuses over the total wage
expenditures (incent4); employment security is proxied by the percentage of
workers who were laid off because of staff downsizing (employ10) and by the
percentage of workers employed on a shorter week basis on the initiative of the
administration (employ5); income security is then proxied by the average wage
level at the enterprise (incomel) and by a dycothomous variable indicating
whether the firm is experiencing difficulties in paying wages (income3).

Of course this set of indicators is not supposed to be the best proxy of our latent
variables but our estimates will tell us whether they represent an appropriate
measurement model for the data. Although the conceptualisation of employment
security imposes the inclusion of a large set of indicators, we could only define a
construct that could take into account security of employment with the current
employer, by leaving aside probability of finding another job, and overall
institutional factors. Therefore, we need to bear in mind that this latent variable
does not allow to capture some of the effects described above and related to the
wider concept of security.

According to our ssimple specification, nisa (1 1) matrix, I' is (1 3) and § isa
(3 1) matrix. Since the effort is unobservable, it is impossible to obtain direct
estimates of the structural coefficients in equation (1); combining equation (1)
with the measurement equations (2a) and (2b), we can obtain instead the
covariance matrix of the observed data, y and X, as a function of , the set of
unknown parameters of the model that need to be estimated. The LISREL
approach seeks to find  such that the covariance matrix predicted by the model,

(), can fit as closely as possible the empirical covariance matrix of the data (S).
The estimation methods are usually based on the minimization of a fit function,
which in the case of maximum likelihood is given by:



Fm=log| ()I+tr{ S ()} —log(S) - (p+a)

Where p and q are the number of indicators of the latent endogenous and
exogenous variables respectively. The maximum likelihood criterium requires
that the underlying variables are distributed multivariate-normally, therefore, in
the case indicators were non continuous variables, we recoded them under the
hypothesis that they could be considered as outcomes of an underlying latent
continuous variable (see Joreskog, 2002). Table 1 shows the polychoric-
polyserial correlations coefficients of the data, while table 2 shows the estimation
results under maximum likelihood and GLS method. The results show that both
income and employment security have a positive effect on effort, while the
negative coefficients on the variable capturing the pay policy by the firms reveal
potential endogeneity problems that need further investigation. The path diagram
in the next page shows the factor loadings and the goodness of fit of the
measurement equations.



Tablel. Polychoric - Polyserial Correlation Matrix

efb b
effh w
income3
lincomel
employ5
employ10
incent3
incent4

Table 2. Edimation Results

Dependent Variable

effb_b

1
0.65
0.29
034

-0.26
-0.07
0.14
0.13

Effort

1
0.24
0.22

-0.21
-0.08
0.1
0.1

Maximum Likdihood

GLS

047
-0.19
-0.06

0.26

0.31

incsec

0.26

(-0.07)
355

02
(-0.07)
3

-0.26
-0.12
0.46
0.38

empsc

042
(-0.08)
553

044
(-0.08)
552

10

effh_w income3 lincomel employ5 employl0

0.09
-0.12
-0.09

incent

012
(-0.03)
46

009
(-0.03)
372

incent3 incent4
1
-0.09 1
-0.08 0.63 1
R obs.
033 1488
033 1488
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Ukrainian inheritance of the traditional Soviet labour system ill plays an
important role as to the effects of labour security on workers effort, and more
generally, firms productivity. Through our econometric investigation we have
been able to ascertain the direction and to some extent the size of the impact of
income security and employment security on workers' productivity.

The Ukrainian labour force appears poorly paid. This considerably affects
their effort, and consequently, firms productivity. We found out that an increase
in income security can considerably boost effort. However, this leverage is not
aways in the hands of each individual firm but sometimes may be severely
affected by factors that are exogenous to the firm itself because they may be
related to the labour economic policies of the State. We attempted to clarify this
point by appealing to an extension of the usual theoretical argument of efficiency
wage theory. Some strands of this theory, such as those of Leibenstein, Akerlof,
and Shapiro-Stiglitz, remain particularly powerful in the partial understanding of
certain workers decisions over effort but the more complex notion introduced in
this paper of efficiency income security can identify more clearly the mechanisms
of choice on effort exertion. For some future research extensions the formalisation
of the efficiency income security hypothesis may be very promising.

The principal-agent theory has also shown its limitations. In the principal-
agent theory, tracking workers' effort with some verifiable performance measures
solves the moral hazard problem. Yet as the analysis of workers security is
introduced, individual choices over the amount of effort exertion appear less
straightforward. We posited two main reasons. Firstly, the disincentive effect of
higher insecurity due to the introduction of performance-related security schemes
offsets the incentive effect of linking performance to security. Secondly, income
and employment security can be substantially influenced by external factors that
induce moral hazard and by a concept of risk that is not necessarily related to
performance.

In general, employment security for those who already hold a job is
widespread. We showed how retaining labour force through artificial job stability
jeopardises workers productivity, and consequently their living standards.
Apparently, the slow job-reallocation process inhibits the destruction of low
productivity jobs and the creation of high productivity ones. The loose linkage
between employment security and performance needs, therefore, to be tightened
up if we want to see higher productivity levels.

As noticed by Standing and Zsoldos (2001, p.1) “raising productivity will
be a key for economic regeneration” in the Ukraine. To make this happen, the
Ukraine should address the trade-off between decent and productive jobs and
fictitious job stability. Hence, abandoning the use of non-cash remuneration is one
primary objective, which can be fulfilled by diverting those resources applied to
postpone the likely dismissal (e.g., the administrative leave), and by adopting a
different fiscal policy that rewards with money wages rather than with

12



unnecessary non-monetary benefits. A larger monetary incentive strategy should
be pursued, although in a depressed economy this can be done only after
addressing the issue of income security. Simply put, workers must have adequate
access to the satisfaction of primary needs and this would represent the best
incentive practice that currently should be adopted.

13



Our dataset consists of a large sample of Ukrainian firms of 1892 firms. The
survey, which was carried out by the National Statistics Bureau of Ukraine,
consisted of two parts. One, more technical part, was given to the firm to
complete according to the data available from the accounting resources. The
second part asked for confirmation of certain questions already asked in the first
part from a less technical approach, but it particularly surveyed the employer’s
perceptions of the overall economic and labour situation in the surveyed firm. The
sample appeared more heterogeneous than desired, accounting for very large
firms as well as petty businesses. Thus, we had to make a first selection on the
basis of a sensible sample for our estimation.

The case selection followed the following rules. A priori all firms could take
part in our analysis; yet the sample accounted for several petty businesses and
bankrupted firms, thereby showing inconsistency with an analysis of workers
productivity and related dimensions. Additionally, both the concern for the
reliability of certain answers as well as ambiguous figures forced us to discard a
few cases. As a result, before attempting any econometric testing we adopted
several filters.

Firms with an average of at least 10 employees in 2001 — including part-
time employees and excluding those on administrative leave without pay,
women on maternity leave and child-care leave.

Firms whose actual number of working hours per week of blue-collar
workers ranges between 20 and 56. (March 2002)

Firmsthat paid an average base wage above 100 HRN. (March 2002)

Firms whose approximate level of capacity utilisation is greater than 5
percent. (March 2002)

The value of manufactured commercial products must exceed ten thousand
HRN in 2001.

The balance value of fixed assets must be greater than zero as of 1%
January 2002.
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