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Abstract

Although there is a plethora of literature that supports the existence of a technological bias
in the US and Europe, exploring such a subject in the developing countries is still relevant
and very little processed. This article is part of the perspective that involves examining and
bringing additional insight to the phenomenon of the technological change skewed in the
Tunisian context. Estimating a multinomial logit model directed to 902 employees
generated very original results. First, these results confirm the existence of a technological
bias in favour of skilled workers in the Tunisian labour market. However, it is no longer the
access or the intensive use of ICT at work that privileges some employees and not others, in
terms of pay, but rather the employees’ digital skills which contribute to rising inequality.
Even more, it is the ability to get, select, process and evaluate information based on the
specific needs and capacity to use it to achieve specific objectives, and not the simple
manipulation of digital technologies and structures, that are at the core of the problem.
Finally, the organizational change also contributes to the amplification of the existing wage
disparities. Actually, the more independent the employee is in carrying out his tasks and
works per project, the higher the probability of earning a high salary vs low and medium
salary. However, several other types of organizations do not have any significant positive
effect on the wage rise. This reflects a weakness in the labour organization in the Tunisian
firms.

Keywords: Skill-biased technological change (SBTC), wage inequality, organizational forms.

Introduction

The advent of the digital economy through
the dissemination of information and
communication technology is made mostly
responsible for the rising wage inequality.
Actually, the recent consensus is based on
the fact that the technological change

favors the most skilled workers, substitutes
the tasks previously carried out by
unskilled workers and worsens the existing
inequalities (Acemoglu, 2005 ; Card et
DiNardo, 2002 ; He et Lui, 2008
;Winchester et Greenaway, 2007). This
opinion was formed through past
experience which shows that the arrival of
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a new wave of technological innovation in
the US had coincided with a considerable
rise of inequality between qualifications
and within each socio-professional
category (Quinet, 2000). This coincidence
fueled the argument of a technological bias
that can take different versions. Card and
DiNardo (2002) suggest two versions of
skill-biased technological change: the
"rising-skill-price” and "computer-use-
skill-complementarity”. This concept of
complementarity had been extremely
important in the literature about the
technological progress and was used
mostly as a theoretical argument that bases
the existence of a technological bias (Bartel
and Sicherman, 1997; Card and DiNardo,
2002).

The recent widespread worsening of
inequality (especially within the nations)
causes today a renewed interest for the
study of the internal inequality impact on
economic growth and the explanatory
factors of its increase (Daniel et al., 2015 ;
Chan etal, 2014 ; OCDE, 2014 ; Ostry, 2014
; Javier et Montiel, 2014). This article is
part of this perspective in examining the
argument of the technological bias in a
Tunisian context. The main target of this
paper is then to answer the following
question:

Do ICTs contribute to widen the pay
inequality between skilled and unskilled
workers?

Many empirical studies brought an answer
to this question for the US and European
cases. However, few studies are available
on this subject for the Tunisian case (Saafi,
2013; Ghazali, 2009). These studies suffer
from several limitations: old data, the use
of irrelevant variables to measure the
labour skills, the ignorance of the
organizational change ... Our contribution is
to fill these gaps in data availability using
as an investigation technique the survey by
a questionnaire. The empirical study of 902
Tunisian workers belonging to three
sectors (manufacturing, administrative and
service) and living in Tunis and Sfax
resulted in very original results.

This paper is organized as follows. The next
section is devoted to a literature review.
The third section traces some descriptive

statistics on the labor market and the
Tunisian ICT sector. In section four, we
present our research methodology,
including the data collection method, the
sample characteristics, the used variables,
and our econometric modeling. Section five
is about the estimation results and their
economic interpretation. Finally, there is
the conclusion.

Literature review

Historically, technological change and
inequality have often been regarded as two
independent, separate and opposite
processes. Inequality is one of the biggest
problems that the world (including the
developing countries) is facing today
whereas technology is the engine of
economic  growth. However, the
coincidence of the arrival of a new wave of
technological innovation in the United
States with a considerable increase of wage
inequality between qualifications in the
80s, made the ICT the main responsible for
this rise and raised the argument of the
technological bias (Quinet, 2000). Having
examined the relationship between growth,
inequality and globalization, Aghion and
Williamson (1998) pointed out that
technological change is the most important
element in explaining the dynamics of
internal inequalities within nations.
Acemoglu (2001) argues that in the United
States, the relative supply of skills has
increased rapidly during the past 60 years;
however, there was no decline in the return
to education corresponding to this growth,
but a rise of the premium skills during this
period. He explains this trend by the fact
that new technologies, in the period after
the war, were skill-biased. In the same vein,
Card and DiNardo (2002) argue that the
SBTC exists when changes in the relative
wages are not inversely related to changes
in the relative supply. Introducing new
technologies in the process of production
and in the companies’ operating system
usually leads these companies to recruit
more educated workforce to the detriment
of the less educated. The plausible
explanation is that skilled workers are
more likely to adopt and implement new
technologies within firms. Consequently,
ICT is said to be biased in favour of skilled
labor. He and Liu (2008) examined the
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quantitative importance of the investment-
specific technological change (ISCT) in
explaining the wage inequality dynamics
and the accumulation of skills using a
general equilibrium model. These authors
argue that if the investment-specific
technological change increases, the relative
price of capital equipment decreases, which
encourages investment in new technology.
Considering the hypothesis of equipment-
skill complementarity, and due to the
increase of the capital equipment stock, the
accumulation of skills will be encouraged
and there will be an increase in the
marginal productivity of skilled workers at
the expense of the unskilled ones. As a
result, the wage premium will change.
Several empirical studies support the
hypothesis of skill-biased technological
change for the US case and show that
technology can substitute the less qualified
workers and intensify the existing pay
inequality between the two categories of
employees (Acemoglu 2005; Card and
DiNardo 2002. He and Lui 2008;
Greenaway and Winchester 2007).

The skill challenge is at the core of the skill-
biased technological change hypothesis.
Brotcorne and Valenduc (2009) stipulate
that the qualification and cognitive abilities
of individuals affect the use of ICT and the
exploitation of its content. The acquisition
and mobilization of a series of specific skills
help tackle the ICT and digitized
information issue. On his part, De Haan
(2003) argues that “social inequalities are
not primarily an issue of having a PC or
Internet access. Today, and even more in
the future, the uses of ICT and digital skill
level decide who is ahead, who follows and
who remains behind in the society of
information. More specifically, it is the
impact of the use of ICT and digital skills in
various domains of social life which is at
the heart of the problem. The growing
importance of ICT in these areas
contributes to deepening inequality and
marginalization of the excluded.”? Van
Deursen and van Dijk (2010) distinguish
between four types of digital skills:
operational skills, which are the skills for
managing digital technologies, formal skills,
which are the skills to manipulate the
structures of digital technology,
information skills, which are the skills to
locate information in the digital media, and

strategic skills, which are the skills to use
the information contained in the digital
media to achieve specific objectives and
improve one’s position in the society.

For Green (1996), the technological bias, in
a large part, would be organizational.
Indeed, the introduction of ICT by firms
enhances them to adopt organizational
changes in all dimensions: their internal
architecture, their borders and their
relationships with the outside (Benghozi
and Cohendet, 1997). Because qualified
employees in reorganized companies are
offered more interesting and better-paid
jobs (Caroli and Van Reenen, 2001), wage
inequality can be considerably increased.
Therefore, organizational change is also
biased in favor of skilled labor. Black and
Lynch (2001) show that work organization
has led to an increase of wages by 6% to
14% in the 1980s in the United States.
Likewise, Black et al. (2003) certify the
existence of strong correlations between
the adoption of new organizational forms
and the rise of inequality within companies.
However, the effect of organizational
change on wage inequality remains
ambiguous (Greenan, 1996) since the level
of remuneration is often high in companies
that are implementing additional measures,
such as computerization. A further
econometric analysis put forward by Bauer
and Bender (2002) shows that in Germany,
organizational change destroys jobs for low
and medium skilled workers but does not
affect the working conditions of the more
qualified ones.

Therefore, work organization discriminates
against low-skilled workers by lowering
their wages if the labor market is flexible,
and by raising their unemployment share if
there is some rigidity. Crifo (2003) states
that the recent changes in the equipment

(multi-purpose machine tools,
programmable and flexible equipment,
computer-assisted  programming,  ...)

facilitate the employees’ job rotation and
reduce the labor requirements allocated to
repetitive tasks. As a result, companies that
adopt technological innovations are also
using new organizational forms, however,
only firms that adopt both these two types
of  innovation (technological and
organizational) achieve productivity gains
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(Bresnahan et al. 2002; Askenazy and
Gianella, 2000). In the same vein, Bué et al.
(2002) suggest that the effects of new
technologies on the skills would rather be
to look into new forms of organizations
promoted by these technologies. Greenan
and Walkowlak (2005) examined the
complementarity between the new
technology and the work organization for
various trade groups. More particularly,
they showed that the distribution of
automatic machines is accompanied by a
more workers’ autonomy and more
communication.

Some stylized facts: ICT diffusion and
skill development in the Tunisian labor
market

Tunisia, like most countries in the MENA
zone, is a technology-consumer country
which shows today a great lag behind the
developed countries in terms of invention

and technological innovation. There are
many obstacles to the activity of
technological innovation in this country, for
example, the high costs, the quality of
human capital, which is rather average, the
inadequate skills, the poor infrastructure,
the lack of financial resources, the
organizational rigidity within companies
and institutions This has caused a
relatively low technological potential for
Tunisia and increased its dependence on
foreign technologies.

Skill evolution

Since 1990, the overall employment in
Tunisia has been increasing (see Table 1)
despite the slowdown of the population
growth. This rise is mainly due to the
increase of female participation in the labor
market which rose from 20.9% in 1990 to
25.1% in 2012.

Table 1: The growth of employment and participation rates of female labor in Tunisia

1990 1995 2000 2005 2010 2012
Total employment | 24.536.08 | 28.523.59 | 32.008.64 | 34.315.66 | 38.013.52 | 39.304.59
Rates of working | ) 22,8 23,8 24,3 24,9 25,1
women (%)

Source: The author using data from the World Bank

Moreover, as shown in Figure 1 below,
there is a trend towards the qualification of
the workforce on the Tunisian labor
market. In fact, the proportion of the labor
force having a university degree rose from
1.2% in 1966 to 7% in 1994 to reach 17%
in 2011. Furthermore, the proportion of

the workers who have a secondary or
vocational education degree in the total
employment showed a remarkable
increase. It should be noted, however, that
during this same period, the proportion of
unskilled labor has been falling rapidly and
continuously.
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Figure 1: The evolution of the Tunisian workforce by qualification

A review of the Tunisian national potential in ICT

The increase of skilled labor in Tunisia is followed by a rapid change in the access to and the

use of ICT.
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Figure2: The evolution of access and use of some ICT in Tunisia between 2000 and 2013

Actually, the penetration of the mobile
telephony (per 100 inhabitants), which was
less than 2 in 2000, exceeded 115 in 2013.
The rate of use of the Internet by the
Tunisians went from less than 3% in 2000

to more than 40% in 2013. Moreover, the
penetration rate of fixed broadband (per
100 inhabitants), which had been 0 until
2004, exceeded 5 in 2011 (Figure 2).
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Table 2: The correlation between the ICT indicators and the evolution of qualifications in
the Tunisian labor market between 2006 and 2011

Main d’ceeuvre qualifiée
Internet use 0.9636
Penetration of Broadband (fixe) 0.9905
Penetration of mobile phone 0.9912

Source: The author using data from the World Bank (WB)

Table 2 shows strong correlations between
the technological indicators mentioned
above and the rise of the skilled labor
number in the Tunisian labor market
during 2006-2011.

Imports of capital equipment are
considered by some authors, (Conte and
Vivarelli, 2007), as a factor underling the
rise of the number of educated workers

and the decrease of that of the unskilled
ones in the developing countries. In
Tunisia, for example, they knew
remarkable fluctuations during the 2000-
2007 period with a steady growth since
2008 (Figure 3). These imports come
mainly from France, Germany and Italy.

7
6 /4/’
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3
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Source: The author on the basis of the World Bank data

Figure 3: the evolution of the proportion of ICT imports in the total imports in Tunisia

Like most developing countries, Tunisia
follows a set of successive sequences in the
technology diffusion process that begins
with the importation of standardized
technologies, imitation, adaptation,
processing and export of intermediate
technology. Exports of ICT goods were
about 7% of the overall exports of goods in
2011.

The proportion of ICT investment is
(relatively) still low despite the increase
recorded in recent years. In fact, it rose
from about 4% in 2000 to 5.4% in 2008.
According to Foulkes and Howitt (2002), in
the developing countries, investment in ICT
is necessary in order to understand and
adopt foreign technologies, which are often
circumstantial and tacit, to the local
environment.

Methodology

It should be recalled that the goal of our
research is to find out if there is a
technological bias in Tunisia for the most
qualified employees. More specifically, our
problem is as follows: can we establish a
link between the qualifications, the use of
ICT, and the pay level?

Data collection method

Being conditioned by the availability of
data, we used, as an investigation
technique, the questionnaire survey to
achieve our research objective. We
proceeded through a twenty-question
questionnaire which reflects the main
concerns of our research of analyzing our
problem. Most of the collected information
is qualitative whereas the rest is
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quantitative. It should be noted, however,
that the development of the questionnaire
is based on an extensive review of
theoretical and empirical literature.

The questionnaire delivery procedure took
place throughout 2014. To distribute the
questionnaire, we opted for three delivery
mechanisms. The first is a direct
distribution of the questionnaire. The
advantage of this mode is that it gives
explanations and clarifications on the
matters when necessary and therefore it
ensures better response quality. It can also
make the response time short. The second
mode is a self-conduct questionnaire: the
questionnaire is handed to a company
official who, in turn, takes the
responsibility of distributing it. The last
mode of the questionnaire conduction is to
transfer it electronically. This helped us
distribute 1,000 copies 902 of which were
usable, with a rate of 90.2%. Our
questionnaire consists of five parts. The
purpose of the first part is to collect
information  about the employee’s
characteristics and the company where he
works. The second part is about the
employee’s access and use of ICT at work.
The third part is devoted to the evaluation
of his digital skills. The fourth part is about
the new organizational forms in which
employees are involved. The last part of the
questionnaire is devoted to the wages.

The sample characteristics and the
variables

The final sample includes 902 employees
belonging to the service, administrative
and industrial sectors. The descriptive
statistics of the variables are presented in
Table 3. 3537% of the surveyed
employees belong to the industrial sector,
39.14% to service sector and 25.5% to the
administrative sector. About 11% of the
respondents have a secondary school
education, 23.61% have a university
undergraduate degree, 41.91% are
graduates and 23.73% postgraduates.
49.56% of the employees in our sample are
female against 50.44% male. More than

40% of the sample employees have less
than 5 years of professional experience,
43.68% have between 5 and 20 years and
15.74% have more than 20 years.
Approximately, 34% are less than 30 years
of age, 42.46% between 30 and 40 years
old and 23.28% are over 40. About 17% of
companies in which employees work are
micro-businesses (fewer  than 10
employees), 29% of small companies (10 to
50 employees) and 54.32% of medium and
large businesses (over 50 employees).

Four sets of explanatory variables are used
for this study. The first includes the
predictors related to the employee’s
characteristics and the business in which
he works: sex, age, education level, work
experience, training, company’s operating
sector, and size. These characteristics are
often raised in the literature as explanatory
factors of salary and pay differences (eg
Mincer, 1974; INSEE, 2010). The second set
of variables contains the variables related
to the access to the ICT, its use and
intensive use in the workplace: the use of
the telephone, computer, laptop, other
hardware, software, internet, intranet, the
use intensity (number of hours) and
experience in ICT at work. As we have seen
in the theoretical part of this study, there is
a developed overabundant literature today
which agrees that technological change
contributes to amplify the pay differences
between the different types of qualification.
We would like to test this hypothesis using
this second set and a third one that
includes  variables measuring  the
employee’s digital skills which were
assessed by referring to a typology
presented by Van Deursen and van Dijk
(2010) who distinguish four levels of
digital  skills: operational,  formal,
informational and strategic skills. The last
series includes variables related to new
organizational forms in which the
employee is involved: teamwork, job
rotation, participation in decision making,
task flexibility (or autonomy), cooperation,
project work and versatility.
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Table 3: Descriptive statistics

Standard
Obs Mean deviation Min Max
Employee’s characteristics
Gender 902 0,5044 0,5003 0
902 0,8902 0,7510 0
Age
o 902 0,5532 0,6671 0
Position
Education 902 1,7860 0,9267 0
Work experience 902 0,7517 0,7086 0
- 902 0,6330 0,4822 0
Training
Company’s characteristics
902 0,9013 0,7743 0
Sector
. 902 1,3769 0,7537 0
Size
Use and its intensity use of ICT
Tel 901 2,1842 1,4543 0
900 2,6367 1,5182 0
Computer
Laptop 902 1,1696 1,5841 0
Others 902 1,6530 1,4508 0
Software 900 1,9189 1,7474 0
902 2,1619 1,6545 0
Internet
Intranet 901 2,0189 1,7463 0
Intensity use 902 1,8736 1,0070 0
Experience with ICT 902 1,4557 07910 0
E-skills
Operational skills 902 6,5898 24967 0
Formal skills 900 5,4822 2,7569 0
Information skills 902 44379 2,2149 0
Strategic skills 902 2,6818 1,8933 0
Organizational forms
Teamwork 902 1,8991 1,0978 0
Job rotation 902 0,5854 0,6687 0
Participation 901 0,6670 0,4786 0
Flexibility 902 1,4335 0,7326 0
. 901 2,7125 1,3024 0
Cooperation
Project work 900 0,4956 0,5531 0
Polyvalence 902 1,4634 0,8351 0
Salary 898 1,1013 0,6954 0
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Econometric methodology company where he works, his use of ICT at

work, his digital skills and involvement in
To test the skill-biased technological new organizational forms on the salary.
change hypothesis, we chose the salary’s This latter is unobservable and only his
indigenization approach reported in the belonging to one of the three categories is
literature. We will analyze the impact of the observed:

employee’s various characteristics and the

0 if the salary is less than 600 TD
1 if the salarv is between 600 and 1200 TD
2 if the salary is more than 2200 TD

Given the nature of the variables, we opted 0 and 1 although this corresponds only to a
for an ordered multinomial logit model. ranking. As a result, these two estimators
This consists in modeling not the would be biased.

dependent variable itself but rather its

likelihood of having values 0, 1, or 2. A One way of modeling the problem, where
multinomial logit model neglects the the dependent variable is an ordered
ordinality of the dependent variable; multinomial variable, is the assumption
however, the linear regression deals with that there is a latent (unobserved
the difference between indices 2 and 3 in continuous) variable such that:

the same manner as the difference between

0if v," =< o
wylifep <y <6
2if v > oy

Where ¢; are the unknown bounds to exist. Then, we assume that the latent
estimate, which define the frontier variable is a linear combination of the
intervals in which the latent variable may explanatory variables:

¥i' = xB +u
With y.* is the unobserved measure of the vector and w; the residual error that
employee's salary, _r the vector of the follows a logistic distribution?.

The likelihood of occurrence of each index

explanatory variables, § the parameter of our dependent variable is given by:

gto—%i f
Ply; = 0/x;) = Aleg —xiB) = s
cg-x( 8

r
gt F

1o R 14 oo 7P

e

Ply, = 1720 = aley —xi8) — aley — xi8) =
1

P{_‘}-’[ = 2I,Ir_r|::] =1- .n!'!;':f,'l - x[.‘.’m’:] = =
L 427 ®F
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With A representing the distribution
function of the logisticc. The method
generally used to estimate these models is
the maximum likelihood. The likelihood
equations form a nonlinear equation
system in 3. The resolution of this system is
made by means of a numerical
optimization algorithm. The econometric
software uses either the Newton-Raphson
method or the Score method.

Results and interpretations

Setting up a multinomial ordered logit
model implies that the hypothesis of the
equality of slopes (proportionality
assumption) is maintained. This means that
the distance between the categories of the
dependent variable is proportional, which
is rarely verified in practice. The
application of the likelihood ratio test
and/or Brant test can help examine the
assumption of  proportional odds3.
Regarding our model, both tests are
significant hence; the proportional odds
assumption is violated. In this case, we
have to choose between four options. First,
to do nothing, that is, using a multinomial
ordered logit since the practical

implications of violating this assumption
are minimal. Second, use a multinomial
logit which frees us from the assumption of
proportionality. However, the latter
ignores ordinality of the dependent
variable, less parsimonious and often
questionable substance. The third option
consists in dichotomizing the dependent
variable and wusing binary logistic
regression; however, we lose information
and could change our substantive
conclusions. Finally, we use a generalized
ordered logit model that does not
undertake proportionality.

Ultimately, we chose to estimate an
ordered logit model since it could provide
more information about the explanatory
factor variables. The empirical results for
the estimated ordered multinomial logit
model, the odds ratios and marginal effects
are reported in Table 4. The model log-
likelihood value is equal to -587.17. The
Wald test (which is equivalent to the
likelihood ratio test) is significant at 0.1%.
This test confirms that all the slope
coefficients are significantly different from
0.

Table 4: Results, odds ratios and marginal effects from the ordered
multinomial logit model

Dependent variable: Wage Cocfficient Odds Marginal effects
Independent variables Ratio <600 DT | [600,1200] | >1200 DT
Employee characteristics’

Gender Female Ref. Ref. _ _ _
Male 0.7307***(0.1746) | 2.0765%** | -0.0541%%* | -0.0544%** | (0.1085%**
Age - _ _ -0.0444%#% | -0.0459%#% | 0.0903 %
0 < 30 years Ref. Ref. - - -
1 [30,40] 0.6636*+%(0.2330) | 1.9418%* _ _ _

2 > 40 years 1.2416*%*%*(0.3330) | 3.4611%** _ _ _
Education _ _ _ -0.0303%% | -0.0313%% | 0.0617**
0 Secondary Ref. Ref. _ _ _

1 Undergraduate 0.5618 (0.3653) 1.7538%* _ _ _

2 Graduate 0.9773%*%* (0.3675) | 2.6573%%%* _ _ _

3 Postgraduate | 1.5021%%* (0.4204) | 4.4909%*%** _ _ _

Prof. -0.0442%%% | -0.0457+% | 00899
experience - - -
0 < 5 years Ref. Ref. _ _ _
1 [5,20] 0.4350%(0.2361) 1.5450* _ _ _
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2 > 20 years 1.5405%#%* (0.4028) | 4.6668*** _ _ _
Training _ -0.0396 (0.1722) 0.9612 0.0038 0.0040 -0.0078
Campany characteristics’
Sector _ 0.0037 0.0038 -0.0076
0 Service Ref. Ref. _ _ _
1 Industrial 0.4860%** (0.2194) | 1.6258%* _ _ _
2 Administrative | -0.1512 (0.2486) 0.8597 _ _ _
Size _ _ _ -0.0548%%% | -0.0566*** | 0.1114%**
0 < 10 Ref. Ref. _ _ _
1 [10,50] 0.8386*** (0.2703) | 2.3131%** _ _ _
2 > 50 1.4629%#%* (0.2799) | 4.3183%*** _ _ _
Use and intensity of use of ICT
Tel _ -0.1202%(0.0662) 0.8867* 0.0082* 0.0085* -0.0167*
Computer _ -0.0398 (0.0714) 0.9610 0.0010 0.0010 -0.0021
Laptop _ 0.0987 (0.0676) 1.1037 -0.0088* -0.0091* 0.0180*
Others _ 0.0387 (0.0710) 1.0394 -0.0031 -0.0032 0.0063
Software _ 0.0807 (0.0642) 1.0841 -0.0077* -0.0079%* 0.0156*
Internet _ -0.2252%%%(0.0634) | 0.7983*** | 0.0135%*%* | 0.0139*** | -0.0274%**
Intranet _ 0.1865*** (0.0622) | 1.2050*** | -0.0135%*** | -0.0140%** | 0.0275%**
Intensity of B 00064 | -0.0066 | 0.0130
use
0 <a2h Ref. Ref. _ _ _
1 [2,4] -0.6467** (0.2775) | 0.5238** _ _ _
2 [4,8] 0.2421 (0.2842) 1.2740 _ _ _
3 >a8h -0.0377 (0.3170) 0.9630 _ _ _
Evtﬁirie(;l’;e - - -0.0024 -0.0025 0.0048
0 <a5 years Ref. Ref. _ _ _
1 [2,5] -0.0702 (0.2717) 0.9322 _ _ _
2 > 5 years 0.1547 (0.2464) 1.1673 _ _ _
E-skills
Operational _ 0.0412 (0.0539) 1.0421 -0.0040 -0.0041 0.0081
Formal _ 0.0466 (0.0603) 1.0477 -0.0034 -0.0035 0.0069
Informational _ 0.2452%%* (0.0636) | 1.2779%** | -0.0152%** | -0.0157*** | 0.0309%**
Strategic _ 0.1426** (0.0675) | 1.1533** -0.0086* -0.0089* 0.0174*
Organizational Forms
Teamwork _ -0.0856 (0.0779) 0.9180 0.0066 0.0068 -0.0135
Job rotation _ 0.0742 (0.1311) 1.0770 -0.0012 -0.0012 0.0024
Participation _ -0.1554 (0.1829) 0.8561 0.0109 0.0113 -0.0222
Flexibility _ 0.2466** (0.1240) | 1.2797** | -0.0183** | -0.0189** | 0.0372%*
Cooperation _ -0.0020 (0.0645) 0.9980 -0.0010 -0.0010 0.0020
Project work _ 0.7129%** (0.1526) | 2.0400%** | -0.0477*** | -0.0493*** | 0.0970%**
polyvalence _ 0.4473*** (0.1115) | 1.5641*** | -0.0305*** | -0.0315%** | 0.0621%**

The estimated parameters indicate the

impact of a one-unit change

in the

explanatory variables on the log of the odds

ratios. The

results

show

that the

employee’s characteristics and those of the
company in which they operate, the access
and use of ICT at work, the e-skills and the

involvement of the employee
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organizational forms are discriminating in
classifying the employee in a different wage
category.

Table 4 shows that the probability of
receiving high salary versus average and
low salary estimated for male employees is
2.07, which means that being a man raises
the probability of receiving a high salary
rather than a medium and low salary by
twice. In Tunisia, women's participation in
the labor market is still lower than men’s.
Their incomes contribute to the household
budget as a complement rather than a main
income. Thus, they tend to accept lower
wages than men. Using Turkish data,
Calavrezo and Pelek (2011) support this
idea by showing that being a man reduces
the likelihood of receiving a minimum
wage.

The employee’s age and experience
strongly act in favor of higher
remuneration. Compared to young
employees, being aged between 30 and 40
years (over 40 years) increases the chance
of earning a high salary vs low and average
salary by 94% (3 times). Professional
experience has a similar impact. Hence, an
increase by one unit reduces the
probability of receiving low wage by about
3% and raises the probability of earning a
high salary by about 6%.

The results also show that education plays
a discriminating role in wage
determination. The higher educational
level is, the more likely to earn high wages.
In fact, compared to a high school graduate,
a college graduate or post-graduate
employee has respectively twice or 4 times
as much chance to access a higher salary
than a low and average salary. This result is
consistent with the economic theory which
states that the most skilled workers are
better paid, which backs up the existence of
a technological bias in favor of skilled
workers.

Some features of the firm in which the
employee works significantly affect his
salary.  Therefore, unlike in the
administrative sector, working in industry
or service sectors raises the employee’s
chance of earning a higher pay. It is also
clear that, compared to micro-enterprises,

working in small and medium enterprises
increases the odds ratio by respectively 2
and 4 times to earn a higher salary vs
medium and low.

Table 4 also shows that apart from the use
of intranet, which shows a highly
significant positive impact, the access and
intensity of using ICT at work admit no
favorable significant effect on the wage
development. The odds ratios of high salary
versus low and medium salary estimated
for the variables telephone and Internet are
of about 0.8, which means that the use of
the telephone or the Internet by employees
at work reduces the odds by 20%.
Moreover, an increase in the intensity of
the computer and the Internet use
(between 2 and 5 hours) reduces by 48%
the chance of earning a high salary versus
medium and small salary, compared with
the use intensity of less than 2 hours per
day. This unexpected result is essentially
due to the nature of use of these
technologies in the workplace and even to
that of the work performed by the
employee. Actually, when conducting the
questionnaire, it appeared that the
secretaries and office workers are those
who use the phone and the computer more
intensively at work whereas the Internet is
generally used for leisure (Facebook,
Twitter ..) and not for professional
reasons. Neither experience in the use of
ICT at work, nor the use of the computer
(fixed and mobile) and other IT tools will
have a significant effect on the evolution of
wages.

However, the estimation of our model
revealed a positive and significant effect of
informational and strategic digital skills on
the likelihood of access to high wages
(3.1% and 1.7%, respectively). An increase
of one unit of the employees’ information
skills (strategic) improves the odds of high
wages versus low and medium by 1.28
(1.15), which means an increase of the
probability by 28% (15%). However, no
significant effect was detected for the
operational and formal skills on the wage
development. This may confirm that, today,
wage inequalities caused by the ICT in
Tunisia are not an issue of operational and
structural manipulation of the hardware
and network, but rather a matter of
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selection, evaluation and use of digital
information in a relevant way in order to
act on one’s professional life.

Finally, some organizational forms have a
positive and highly significant effect on the
probability that the employee is classified
in a pay grade. The more independent the
employee is in carrying out his tasks, the
higher the probability of earning a high
salary will be. In fact, an increase of one
unit of task flexibility improves the odds
ratio estimated to reach a higher salary
versus low and medium salary of 1.28,
which implies an increase of the
probability by 28%. Moreover, an increase
by a unit of work per project raises the
likelihood of having a high salary by about
10% and reduces the probability of earning
a low or medium salary of about 5%.
Therefore, the dissemination of ICT in the
Tunisian firms created a growing need for a
more flexible labor force and imposed new
requirements  for  autonomy,  self-
organization and management tensions.
The employee’s involvement in other
organizational forms, such as teamwork,
job rotation, participation in decision
making and cooperation, shows no effect
on the evolution of his salary. In Tunisian
firms, teamwork and cooperation are often
observed among employees, whereas
participation in the decision making and
job rotation are not quite common
organizational forms.

To summarize, the fact that the educational
level (1st and 2nd cycle university degree)
has a positive and a highly significant effect
on the probability of earning a high salary
means that the wage gap between the two
categories of labor (skilled and unskilled) is
beginning to amplify. However, a non-
significant overall effect on the access and
use of ICT at work raised doubts about the
origin of this bias against the less qualified.
The highly significant favorable impact of
digital skills on the wage development
comes to remove these doubts and confirm
the existence of a technological bias for the
benefit of the more educated workers in
Tunisia. It must be said as well that it is not
the access or the intensive use of ICT at
work that favors some employees
compared to others regarding the pay, but
it is rather the quality of using the ICT and

digital skills of the employee, which
accentuates the disparities. Even more, it is
the ability to search, select, process and
evaluate information based on specific
needs and the capacity of using it to
achieve specific objectives and improving
its position in the company that are at the
core of the problem, and not the simple
manipulation of digital technology and its
structures.

Conclusion

The objective of this article is to examine
the impact of ICT on the intra-national
inequality and particularly on the wage
inequality between the different types of
qualifications in a Tunisian context and
based on the skill-biased Technological
Change hypothesis. The starting point of
this analysis is intended to provide a
theoretical framework analysis for the
phenomenon of the SBTC. Then, after
having made some descriptive statistics
about the labor market and the diffusion of
ICT in Tunisia, we opted for a salary
modeling approach to check the existence
of a technological bias on the Tunisian
labor market. The main results revealed
from the estimation of a multinomial
ordered logit model on 902 employees
working in the industrial, administrative
and service sectors are the following.

First of all, the employees’ cognitive skills
are a discriminating factor in explaining
wage inequality. In fact, an increase in the
educational level raises the employee’s
chances to access higher wage categories.
In addition, greater informational and
strategic digital skills entail a higher
probability of reaching a higher salary.
These results confirm the existence of a
technological bias in favor of the better
educated on the Tunisian labor market.
Then, access and intensity of the ICT use in
the workplace do not have a favorable
significant effect on the wage development.
This means that it is not only the access or
intensive use of ICT at work that favors
some employees instead of others
regarding the wage level, but rather the
quality of the ICT use and the employees’
digital skills that contribute to the
worsening of inequalities. More
fundamentally, it is the ability to search,
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select, process and evaluate information
based on specific needs and capacity to use
it in achieving one’s specific objectives and
improve one’s position in the company that
are at the heart of the problem, rather than
the simple manipulation of digital
technology and its structures.

Finally, some organizational forms also
contribute to the deepening of the existing
wage inequalities. In fact, the likelihood of
earning a high versus low and medium
salary is so high that the employee is
independent in performing his tasks and
that he works per project. However, several
other types of organizations (teamwork,
job rotation, participation in decision
making, cooperation) have no significant
effect on the evolution of wages. This
reflects a weakness in the organizational
work in the Tunisian firms. However, as
stated by M'Henni and Methamem (2008),
ICT investment will be counter-productive
if it is not accompanied by organizational
change. In this regard, we believe that
policy makers and companies’ management
should pay more attention to the work
organization within firms. Moreover, we
highlight the importance of establishing a
training system in the field of ICT to
improve the employees’ digital skills and
then fight the amplification of pay
inequalities that might result from the
diffusion of the ICTs and work
organization.

Notes:

1Valenduc and Vendramin (2004)

2 Since we opted for a logit model.

3 The null hypothesis assumes that there is
no difference in the coefficients between
models.
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