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Abstract: With the labour market becoming increasingly flexible,
there has been a growing trend towards non-standard models of temporary
employment that allow persons who, for some reason, prefer fixed-term or
part-time employment to earn income. Hence, some EU member states have
been employing policies and measures to facilitate the access to flexible
employment at all levels within organizations, including access to vocational
training, so as to provide better career growth and professional mobility
opportunities. Furthermore, some categories of employees and workers do not
enter into similar employment arrangements voluntarily but are forced to do
so by a number of factors such as family commitments, age or disability
constraints, education and training, the need to relocate, cyclical economic
crises, etc. We propose a methodology for studying the voluntary/involuntary
character of two major types of flexible employment – part-time and fixedterm employment, from the perspective of employees, employers and the
labour market. The focus of attention is on the groups exposed to the highest
risk on the national labour market, i.e. young people aged 15-29 and adults
aged 55-64.
Key words: part-time employment; fixed-term contract; regression
models; flexible employment.
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B

oth theoretical and empirical models of part-time employment, which
have been designed so far, deal with various factors and specific
features which affect that mode of employment. Business activity is a
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major influencing economic factor, the share of part-time employment
decreasing during periods of economic upsurge and increasing during
economic crises.
There is a similar correlation between fixed-term employment and the
state of the economy. This paper presents empirical research of some models
of involuntary part-time and fixed-term employment of young adults (aged
between 15 and 29) and older adults (aged between 55 and 64). When
designing these models, we focused primarily on the economic, social and
demographic factors which were identified in the Survey of the labour force
in Bulgaria conducted by the National Statistical Institute.

Probability Assessment Models for Voluntary/Involuntary
Part-Time Employment
Over the period from 2008 to 2015, about 2.0–2.5% of the employed
in all age groups in Bulgaria were in part-time employment. While this was a
favourable arrangement for those who had to meet other commitments related
to their families, education and training or some other private engagement, it
was an arrangement a share of part-time employees were forced to accept
since they were not able to find any full-time employment.
In 2008, the share of people in involuntary part-time employment for
all age groups in Bulgaria amounted to 51%, the share of young adults in
involuntary part-time employment being 24% and that of older adults - 49%.
In 2014, the total share of people in all age groups in involuntary part-time
employment rose to 64%, followed by a slight decline to 60.7% in 2015.
Trends in involuntary part-time employment were more marked for older
adults – their share increasing to 68% in 2014 and declining to 55.3% in 2015,
whereas the share of young adults in involuntary part-time employment
increased to 49.7% in 2014, followed by another increase to 58.8% in 2015.
We have employed logistic regression models to study in-depth the
reasons for involuntary part-time employment. Such models are appropriate
for assessing the probability of both voluntary and involuntary part-time
employment, i.e. when the dependent variable is a binary variable. What is
more, in most cases when the predictors are continuous variables, a
discriminant analysis is employed, whereas logistic regression is generally
employed when all variables are binary or categorical ones, as it is in our
case. A further advantage of these models is that they do not pose any
constraints on the distributions of independent variables.
When designing these models, the dependent variable is defined as
follows: zi is a binary variable whose value is 1 when a person in is
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involuntary part-time employment and 0 when a person in is voluntary parttime employment.
The logistic models2 will then be:
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b0  b1  urbi +b 2  ec sec tori +b 3  Edu i +b 4  geni +b 5  agei +u i

where:
i stands for an individual; P(yi=1) is the probability of involuntary
part-time employment for individual i; P(yi=0) = 1- P(yi=1) is the probability
of voluntary part-time employment for individual i; bj are the assessed
coefficients (the estimands); ui is a random component. The urbi is a binary
variable which denotes the region of residence of individual i in terms of its
urbanization. The value of the variable is 0 when the individual lives in an
urban area (with high or moderate density of the population) or 1 when the
individual lives in a non-urban area. The ecsectori is a binary variable
indicating the economic sector in which the individual is employed (1:The
Service Industry; 0:Manufacturing). The Edui variable indicates the highest
level of the education which the individual has acquired (1: secondary
education or below; 2: tertiary education). The binary Geni variable indicates
the gender of the employed person (0: Male; 1: Female). The agei variable
indicates the age of the employed person.
The models provide separate assessments for the age group of young
adults (i.e. people aged between 15 and 29) and older adults (i.e. people aged
between 55 and 64) based on data provided by the NSI Survey of the
employment and unemployment of households in Bulgaria (Table 1 and Table
2). The tables present the estimands, the significance of and the odds ratios for
each independent explanatory variable in the final equation. Column 3
presents an estimate of the probability ratio for each of the three years
included in the survey. The latter is interpreted as the predicted (projected)
change in the odds ratio when the value of the independent variable which
that ratio refers to is increased by one unit. When the value of the estimated
odds ratio exceeds 1, an increase in the independent variable will imply higher
probability of exposure to involuntary part-time employment. When the value
2

For a more detailed description of logistic models and probability ratios, see further
Fleys, Dzh. (1989). Statisticheskiye metodi dlya izucheniya doley i proportsii. Moskva,
Finansi i statistika, pp. 77-79 and Kleinbaum, D., G. Klein, M. (2010). Logistic Regression A
Self‐Learning Text, Third Edition. Springer Science+Business Media LLC.
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of exp(B) is less than 1, an increase in the independent variable will imply
lower probability of exposure to involuntary part-time employment.
When designing the regression models, we tested numerous predictors
and explanatory variables. Estimated regression equations enable us to project
P  zi  1
P  zi  1
, as well as the probability of
the odds ratio log

P  zi  0  1  P  zi  1
involuntary or part-time employment. If we ignore random errors, the latter
may be expressed through the equation:

P  zi  1 

exp(b0  b1  urbi +b2  ec sec tori +b3  Edui +b4  geni +b5  agei )
.
1 exp(b0  b1  urbi +b2  ec sec tori +b3  Edui +b4  geni +b5  agei )

By employing regression models, we are able to examine the factors
affecting that type of employment among various groups (e.g. young and
older adults) on the labour market after eliminating the impact of other
factors. The logistic models certainly have their advantage over the normal
distribution model when modeling relative shares and ratios. Therefore, the
models proposed by Cox (Cox, D. R., 1970) and Fienberg (Fienberg, S. E.,
1977) are employed.
Compared to models which only include an independent variable,
logistic models with included variables provide a clearer classification of
people in part-time employment (the only exception being in the case of
young adults in 2008) according to the reason behind that type of
employment, i.e. whether it is voluntary or involuntary. Even in the case of
the year 2008, the trivial model (including an independent variable only) is
successful in the classification of 75% of the surveyed people in part-time
employment. As a matter of fact, that model considers all people in part-time
employment to be voluntarily employed under such arrangements. The
logistic model enables us to classify the people who are in involuntary parttime employment (in 60% of the cases) and those who are in voluntary parttime employment (in 79% of the cases). Thus, in 74.4% of the cases, the
groups of voluntary and involuntary part-time employees and workers have
been successfully classified. In contrast to the trivial model, this model also
provides a more accurate classification of the people who are in involuntary
part-time employment. In the group of older adults in voluntary or involuntary
part-time occupation, 51.4% of part-time employees and workers were
successfully classified by applying the trivial model, compared to 69.8% of
part-time employees and workers successfully classified by applying the ultimate
model, i.e. the accuracy of the classification increased by nearly 18%.
The assessment models are also highly efficient in distinguishing
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between individuals who are voluntary and in involuntary part-time
employment, especially those in 2014 and 2015. While trivial models, which
only include constants, were successful in 49.7% of the cases in 2014 and
58.8% of the cases in 2015 when applied to the group of young adults,
ultimate models were successful in 61.5% and 82% of the cases, respectively.
What is more, we were able to accurately classify the people who were in
involuntary part-time occupation in 85% of the cases in 2014 and in 82% of
the cases in 2015, which is a very high percentage of accuracy.
Furthermore, by applying these models, we classified people in
involuntary part-time employment in 2014 in 35% of the cases and in 2015 –
in 82% of the cases, which is sufficiently high accuracy.
Table 1. Probability ratios of voluntary/involuntary part-time employment
for young adults (aged 15–29) in Bulgaria in 2008, 2014 and 2015
Variable
urb(1)
ecsector(1)
Edu
gen(1)
age
Constant

2008
2014
2015
B
Sig Exp(B)
B
Sig Exp(B)
B
Sig Exp(B)
1,709 ,000 5,522 1,656 ,000 5,239 2,006 ,000 7,436
- -,346 ,015
,708
- -1,928 ,000
,145
-,841 ,000
,431 -,697 ,000
,498
,493 ,000 1,637
,049 ,000 1,050
,124 ,000 1,132
,319 ,000 1,376
-2,949 ,000
,052 -3,301 ,000
,037 -7,476 ,000
,001

Source: Estimates made by the author, based on the annual individual anonymised
data provided in the NSI Survey of the workforce in 2008, 2014 and 2015.

Table 2. Probability ratios of voluntary/involuntary part-time employment
for older adults (aged 55–64) in Bulgaria in 2008, 2014 and 2015
Variable
urb(1)
ecsector(1)
Edu
gen(1)
Age
Constant

B
1,258
1,031
-,413
-,745
-,118
6,068

2008
Sig Exp(B)
,000
,475
,000 3,518
,000 2,803
,000
,889
,000
,662
,000 431,719

B
-,188
-1,147
-,105
7,098

2014
Sig Exp(B)
,012
,829
,000
,318
,000
,900
,000 1209,826

B
,580
1,272
-1,832
-,083
4,349

2015
Sig Exp(B)
,000 1,785
,000 3,569
,000
,160
,000
,921
,000 77,379

Source: Estimates made by the author, based on the annual individual anonymised
data provided in the NSI Survey of the workforce in 2008, 2014 and 2015.

As the table indicates, when applying a 5% criterion of statistical
significance, all variables have statistically significant independent effects.
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The value of the odds ratio for the urb(1) variable, i.e. residence in an urban
area, exceeded 5 for young adults in 2008 and increased to 7.436 in 2015.
Thus, according to the estimates of the model for the year 2005, the
probability ratio of involuntary part-time employment for residents of nonurban areas was 7.5 times as high as that for people who live in urban areas,
all other variables remaining constant.
At the same time, estimates indicate that age is a major predictor of
involuntary part-time employment to both young and older adults, yet its
significance is in opposite directions. To both groups, the variable changes for
single age segments. The estimates of the odds ratio exceed 1 for young
adults, while those for older adults are below 1 for all years included in the
survey. Hence, an increase in the age of young adults by 1 year implies a
greater probability of involuntary part-time employment, whereas a similar
increase in the age of older adults implies lower probability of involuntary
part-time employment. Furthermore, while an increase by 1 year in the age of
young adults correlated to a 5% increase in the probability of involuntary
part-time employment in 2008, the same increase in age implied a 13%
increase in the probability in 2014 and 37.8 % in 2015. In the older adults
group, an increase in age by 1 year corresponded to lower probability of
involuntary part-time employment by 34% in 2008, by 10% in 2014 and by
7.9% in 2015.
The highest levels of acquired education and training which the Edu
variable stands for are secondary education or below and tertiary education.
The education acquired by the people in the first group is secondary or below.
This group was identified as the reference group for the estimates. The
estimates of the odds ratios for the Edu variable indicate that in 2015, the
probability of involuntary part-time employment for young adults with
tertiary education was nearly 6.9 times as low as that for people with
secondary education or below, all other variables remaining constant. In 2008,
the odds ratio of involuntary part-time employment for older adults with
tertiary education was 2.8 times as high as that for people with secondary
education and below in their age group, ceteris paribus. In 2014 and 2015, the
trend reversed and the odds ratio of involuntary part-time employment for
people with tertiary education was 3.1 and 6.3 times as low as that for people
with secondary education or below.
The gen variable (indicating the gender identity of the individuals) had
significant coefficients for young adults in all three years, while in the older
adults group this was the case in 2008 only. The values of the odds ratio of the
gen variable were less than 1 in all years, except for the year 2015. This
indicates that the probability of involuntary part-time employment for women
was lower than that for men by 58% in 2008 and by 50% in 2014 in the young
Economic archive 4/2017
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adults group and by 11% in the older adults group. In 2015, however, in the
young adults group, the probability of involuntary part-time employment for
women was higher by 64% than that for men.
The ecsector predictor indicates the economic sector in which the
individual is employed part-time. The coefficients of the variable were
significant for the young adults group in 2015 only, while for the older adults
group that was the case in 2008 and 2015 as well. The survey only focused on
two sectors - the service sector and all the other sectors. The odds ratios for
the ecsector variable were below 1 for younger adults in 2015 and exceeded 1
for older adults. In other words, the probability of involuntary part-time
employment for young adults employed in the service sector was lower by
29% in 2015. The probability of involuntary part-time employment for older
adults in the service sector was 3.5 times as high in both 2008 and 2015.

Probability Assessment Models for Voluntary/Involuntary
Fixed-Term Employment
In general, there are two approaches to studying and describing the
advantages and disadvantages of fixed-term employment (Greppi, S.,
Lucchini, M., Assi, J. & Marazzi, C., 2010). One of them interprets fixed-term
contract employment as necessary and positive to both employers and
employees. Such contracts help employers regulate employment according to
the demand for goods and services during cyclical fluctuations of the
economy. On the other hand, fixed-term contracts are an attractive option for
workers and employees as well since they provide them with an opportunity
to enter and integrate in the labour market; to gain work experience; to
develop skills; to expand their social and professional networks (Aleksynska,
M. & Muller, A., 2015). According to that approach, fixed-term contracts are
not merely a mechanism for sharing the risk related to the regulation of
employment in terms of demand, but also a useful and necessary ‘bridge’ to
permanent employment for fixed-term employees.
The second approach considers fixed-term employment to be a ‘trap’
and a mechanism for the unequal distribution of the risk which is primarily
borne by fixed-term employees through their frequent oscillating movement
between temporary employment and unemployed status.
Regardless of the approach which is employed to describe fixed-term
employment, studying the voluntary/involuntary nature of fixed-term
contracts contributes to better understanding the essence of non-standard
employment and the opportunities it may provide to employers, employees
and the labour market. At the same time, the issue of the nature of fixed-term
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contracts is relatively new. As Spartaco Greppi, Mario Lucchini, Jenny Assi
and Christian Marazzi noted in their survey of the reasons for fixed-term
employment contracts in Switzerland in 2010, the first debates about the dual
nature of such contracts (i.e. ‘bridges’ or ‘traps’) took place in 1989
(Buchtemann Christoph F. & Sigrid Quack, 1989). Later on, the debate
expanded to other countries (e.g. Germany) as well (McGinnity, F. &
Mertens, A., 2002).
We studied the reasons for fixed-term employment of young and older
adults by using data provided in the surveys of the labour force which the
National Statistical Institute conducted in 2008, 2014 and 2015. The sample
includes between 25,000 and 35,000 people in fixed-term employment. The
share of young adults aged between 15 and 29 increased from 47.8% in 2008,
to 55.3% in 2014 and to 66% in 2015. The share of older adults (aged
between 55 and 64) in involuntary fixed-term employment was 65.2% in
2008; 61.7% in 2014 and 79.9% in 2015. The rest of the individuals in both
age groups were employed on fixed-term contracts voluntarily, i.e. that type
of employment arrangement conformed better to their preferences or was an
instance of flexibility.
This paper focuses on the probability assessment of voluntary and
involuntary fixed-term employment. Hence, the dependent variable is binary,
its value being 1 when an individual is in involuntary fixed-term employment
(i.e. due to the impossibility to find permanent employment) and 0 when an
individual is in voluntary fixed-term employment (due to some personal
preferences).
When designing the logistic model, we included various predictors
and selected only those which proved to be significant. The independent
variables which we initially employed were the economic sector (agriculture,
industry and services) in which the individuals are employed; their gender;
their age; their residence (in an urban or non-urban area); the highest level of
education which they had acquired, etc.
The regression logistic model for studying the voluntary/involuntary
nature of fixed-term contracts in Bulgaria in 2008, 2014 and 2015 may be
summarized as follows:
 P  zi  1 
 P  zi  1 
ln 
  ln 

,
1  P  zi  1 
 P  zi  0  
b0  b1  ec sec tori +b 2  urbi +b3  agei +b 4  geni +b5  oc1i + b 6  Edu i + b 7  incli  u i

where:
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i stands for an individual; bj stands for estimated coefficients and ui is
a random component. P(zi=1) is the probability of voluntary fixed-term
employment for individual i, and
P zi 1 

exp(b0  b1  ecsectori +b2  urbi +b3  agei +b4  geni +b5  oc1i + b6  Edui + b7  incli )
.
1 exp(b0  b1  ecsectori +b2  urbi +b3  agei +b4  geni +b5  oc1i + b6  Edui + b7  incli )

Then P(zi=0) = 1- P(zi=1) is the probability of voluntary fixed-term
employment for individual i. The ecsectori variable is binary and stands for
the economic sector in which individual i is employed (the service sector and
the non-service sector, i.e. agriculture and industry). The value of the variable
was 1 for individuals employed in the service sector and 9 for individuals
employed in the non-service sector. The urbi variable is also binary and
indicates the residence of individual i in terms of urbanization. The value of
the variable is 0 for individuals residing in urban areas (with high or moderate
density of the population) and 1 for individuals residing in non-urban areas.
The agei variable indicates the age of individuals in years and the geni
variable indicates their gender (0: Male and 1: Female). The Edui variable
indicates the highest level of education acquired by individuals (secondary
education or below and tertiary education). The value of the variable equals 1
for employees/workers with tertiary education and 0 for employees/workers
who have acquired secondary education or below.
The Oc1i variable may take on three different values (1: the group of
Executives and Analytical specialists; 2: the group of other professions which
require some qualifications; 0: the group of jobs and occupations which do
not require any qualifications). The incl variable indicates whether an
individual belongs to any of the three bottom deciles of net monthly salary (0:
yes, 1: no).
The coefficients of the estimated logistic regressions for the years
2008, 2014 and 2015 are presented in Table 3 (for young adults aged between
15 and 29) and Table 4 (for older adults aged between 55 and 64). The tables
also indicate the significance of and the odds ratios for each explanatory
variable in the final equation.
In contrast to logistic models which only include constant variables,
the assessment models may successfully be employed for classification.
Similar to the probability models of involuntary part-time employment, there
is only one exception in the case of the older adults group for the year 2015.
Nevertheless, even in that case we were able to successfully classify the
employees/workers on fixed-term contracts in 79.9% of the cases.
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Economic archive 4/2017

For the year 2008, the trivial model (including only an independent
variable) was successful in classifying 52.2% of the young adults in fixedterm employment, whereas the efficiency of the probability assessment model
was 57.7%. Similarly, 75.4% of the individuals in the group of older adults
were accurately classified by applying the ultimate model, whereas the trivial
model was successful in 65% of the cases.
The assessment models also proved to be efficient in distinguishing
between people in voluntary and involuntary fixed-term employment in 2014
and 2015. The efficiency of the trivial models (including only constant
variables) was 55.3% for the year 2014 and 65.8% for the year 2015 in the
young adults group. The efficiency of ultimate models was 65.1% for the year
2014 and 73.2% for the year 2015. In the group of older adults, the efficiency
of the first type of models was 62.7% for the year 2014 and 73.3% for the
year 2015. In contrast, the ultimate models applied to fixed-term employees
were successful in 66.7% of the cases for the year 2014 and in 79.9% of the
cases for the year 2015.
Table 3. Probability ratios for voluntary/involuntary fixed-term employment
of young adults (aged 15–29) in Bulgaria in 2008, 2014 and 2015
Variable

B
ecsector(1) ,302
urb(1)
,349
Age
,110
gen(1)
,300
oc1
oc1(1)
-2,181
oc1(2)
-,395
Edu
Incl
Constant -2,789

2008
Sig Exp(B)
,000 1,352
,000 1,418
,000 1,116
,000 1,350
,000
,113
,000
,674
,000
,062

B
-,611
,848
-,020
,197
-,437
,753
,361

2014
Sig Exp(B)
,000
,543
,000 2, 335
,002
,980
,000
1,217
,000
,646
,000
2,124
,023
1,435

B
,615
2,012
,160
-,709
-,464
-4,252

2015
Sig Exp(B)
,000 1,850
,000 7,478
,000 1,173
,000
,492
,000
,628
,000
,014

Source: Estimates made by the author, based on the annual individual anonymised
data provided in the NSI Survey of the workforce in 2008, 2014 and 2015.
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Table 4. Probability ratios for voluntary/involuntary fixed-term employment
of older adults (aged 55–64) in Bulgaria in 2008, 2014 and 2015
Variable
Ecsector(1)
urb(1)
Age
Gen
oc1
oc1(1)
oc1(2)
Edu
Incl
Constant

B
,366
,765
-,411
1,548
-1,966
-1,592
24,409

2008
Sig Exp(B)
,000 1,442
,000 2,148
,000
,663
,000 4,700
,000
,140
,000
,204
,000 3,985E10

B
,181
,249
-,022
,937
-1,012
-,979
1,655

2014
2015
Sig Exp(B) B
Sig Exp(B)
,012 1,198 ,279 ,004 1,322
,001 1,283 1,637 ,000 5,140
,083
,978 -,108 ,000
,898
,000 2,553 ,263 ,004 1,301
,000
,364
,000
,376
-,030 5,235 6,576 ,000 717,767

Source: Estimates made by the author, based on the annual individual anonymised
data provided in the NSI Survey of the workforce in 2008, 2014 and 2015.

If we apply a 5% criterion of statistical significance, all included
variables have statistically significant independent effects. As the data in the
tables above indicate, the odds ratios of the variables (ecsector, urb, age and
gen) exceeded 1 for young adults in 2008. This implies that for female
employees in the service sector who reside in a non-urban area and whose age
increases by a year, the probability of involuntary fixed-term employment is
by 35%, 35.2%, 41.8% and 11.6% higher than the same probability for male
employees in the non-service sector who reside in urban areas and whose age
is constant (the other variables in the equation remaining constant).
The odds ratios for the last significant variable in the model, oc1,
indicate that in the group of young adults in 2008, the standard group was that
of workers without qualifications. For the individuals in the first group,
Executives and Analytical specialists, the odds ratio is Exp(B)=0.113. The
latter indicates that the probability of involuntary fixed-term employment for
them is about 8.8 times as low as that for individuals without qualifications.
For the second group of professionals (i.e. employees and workers with
qualifications) the odds ratio of involuntary fixed-term employment is
obviously lower, too – 1.5 times as low as that for individuals without
qualifications.
Similarly, the values of the odds ratios of the variables ecsector, urb
and gen in the table presenting data about older adults exceeded 1 in 2008.
Hence, for people aged between 55 and 64, the probability of involuntary
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fixed-term employment was higher for people employed in the service sector
than for individuals employed in the non-service sector by 44.2%; the odds
ratio for residents of non-urban area was 2.15 times as high as it was for
residents of urban areas; the odds ratio for female workers and employees in
the group was 4.7 times as high as it was for their male counterparts, ceteris
paribus.
The odds ratio of oc1 for older adults in 2008 indicates that for people
in the first group, Executives and Analytical Specialists, Exp(B)=0.14, i.e. the
probability of involuntary fixed-term employment was 7 times as low as that
for people without qualifications. In the second group (workers and
employees with qualifications), the probability of involuntary fixed-term
employment was 4.9 times as low as that of individuals without qualifications.
As a whole, these trends remained the same for both young and older
adults in 2014 and 2015. New trends also appeared. In 2015, residence
became a more significant factor for the group of young adults – the
probability of involuntary fixed-term employment for people residing in nonurban areas was 7.5 times as high as that for people residing in urban areas.
On the other hand, the type of occupation was not a significant factor in 2014
or 2015. For both young and older adults, the highest educational level
acquired by the individuals and their belonging to one of the three bottom
deciles in terms of the net monthly salary were more significant. Thus in
2015, the probability of involuntary fixed-term employment for young adults
with tertiary education was twice as low as that for young adults with
secondary education or below. In 2015, the probability of involuntary fixedterm employment for young adults who did not belong to any of the three
bottom deciles in terms of the net monthly salary was 1.6 times as low as that
for young adults belonging to those three deciles.
In conclusion, in both cases, the models make it possible to estimate
predicted changes in the indicators of voluntary/involuntary part-time and
fixed-term employment when the independent variables change as a result of
employing adequate instruments to support sustainable employment. Hence, a
policy of opening more part-time jobs and providing greater opportunities for
fixed-term employment on a voluntary basis, instead of a policy forcing
young and older adults to enter into similar employment arrangements may
encourage individuals who would otherwise be reluctant to start a job to join
the labour market.
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