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Abstract: This paper aims to diagnose Romanian engineering students in relation to their migration
intentions, motivations, and destinations, and to predict the magnitude of migration in the polled
population. It presents the results of a quantitative study based on a questionnaire survey consistent
in terms of number and structure of variables and responses. The online questionnaire was
self-administered by 1782 students from the five major technical Romanian universities, which are
the main providers of the highly skilled labor force in the area of engineering. Regression analysis
was carried out to correlate the drivers of migration and the potential for real migration. According
to the results, Romanian students from technical universities are inclined to migrate in a significant
proportion; the economic factor being the main migration driver. The predictive model built on
the logistical regression and the collected data accounts only partially for the variations of the
variable decision to migrate, so further research is needed. The analysis of the students” mindset can
prove useful to understand the future interactions between the new graduates and the labor market,
to develop regional and national policies regarding human capital, and to root development plans
towards sustainable economic growth in solid databases concerning the engineering profession.

Keywords: migration; higher education; engineering students; brain drain; destination country

1. Introduction

In the academic tradition, mobility is part of the university culture, encouraged and practiced
for centuries. The assumption is that a highly skilled, educated person needs to be exposed to a
variety of experiences and contexts in order to put his/her abilities to the best use and reach the
maximum potential. However, when mobility shifts towards migration flows, the phenomenon is
of increased importance for the country of origin. The trend is significant enough to be analyzed,
not only on scientific and educational, but also on political levels. Brain drain favors countries with
strong economic standing, clear development paths, and well-established reputations for integrating
immigrating human capital.

Previous studies on migration intentions open a variety of research paths, such as reasons to
migrate [1-6], directions and (i) reversibility of migration flows [1-3,7-14], perceived incentives and
barriers for migration [1,7,8,15-18], policies in place for encouraging migration of skilled workers
vs. cohesion policies to prevent the European Union from encountering a deepening of East-West
economic disparities [19,20], actual experiences of expat highly skilled workers in the destination
country with respect to a variety of realities [13,20-22], or identity-building and perceptions of highly
skilled workers-on-the move [5,20,23]. Visvizi, Pachocka, and Lytras group the existing literature on
migration under three main questions: “(i) Why people leave or take the decision to move; (ii) Why
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the receiving countries decide to welcome (or not) migrants; (iii) How to ensure that both the sending
countries and the receiving countries are able to safeguard their own sustainability” [24] (p. 272).

Our own literature review shows that, while migration and its migration waves, forces, causes,
and effects have stirred the interest of many researchers from a variety of disciplines over the years,
recent reports and studies refine the features pertaining to youth migration in the 21st century.
We systematized the wealth of knowledge according to the topic, the geographic focus, the migrant
population taken into consideration, and the research focus and method (see Appendix A).

Our research targets the motives animating students and recent graduates to migrate. In the
literature dealing with this topic, there is a balance between comparative approaches (focusing on
several countries or large geographic regions) and in-depth country analyses. The preferred analytical
method is the survey, and the data are either collected by the researchers or drawn from official
statistics, as presented in the table below.

The table highlights the multifaceted issue of migration drivers and scientific paradigms used to
unveil young people’s decision-making processes concerning their personal and professional future.
The phenomenon is of utmost importance even when only intra-European migration is analyzed,
because the push-pull factors used by developed countries to encourage high-skilled workers to
immigrate or the measures undertaken by developing countries to reverse the migration flows and
retain the needed workforce at home can be influenced through a better and in-depth understanding
of the issues considered by the young generation.

In a recent report on migration and brain drain, the World Bank [7] points to the fact that, in the
emerging and developing countries of Europe and Central Asia, the emigration rates of high-skilled
workers are high. On a closer look, in Eastern Europe and the Balkans, the regime change at the end of
the 20th century and the entry of many of these countries into the European Union opened the doors
of Western Europe to many young professionals As a result, “emigration from Romania increased 287
percent between 1990 and 2017. High-skilled workers in Romania experienced the highest emigration
rate, with 27 percent of the total stock of such workers living abroad in 2017” [7] (p. 65). According to
the World Bank [7] (p. 65), this “led to labor supply shortages, especially in science and technology
fields”.

In the last decade, more than a fourth (26%) of the Romanians living in Romania expressed a
desire to permanently settle abroad if they had the opportunity, the percentage rising in the young
population. According to the Organization for Economic Co-operation and Development (OECD),
in a study commissioned by the Romanian Foreign Ministry, Romania ranked fifth in the total emigrant
population, with the highest emigration rate among the ten main origin countries of emigrants living
in OECD countries. Nearly half of the young people in the age group 15-24-years in Romania
said they intended to emigrate, the percentage being most likely related to poor job prospects for
people at the early stage of their career, especially for higher-education graduates [8]. The popular
press, policy studies such as the one on the movement of skilled labor published by the European
Union [9], and research articles on the issue [10,15] particularly emphasize the migration of health care
professionals from Romania [16,17]. Less attention, if any, is devoted to analyzing data regarding the
engineering profession, although there is a general assumption that “engineering skills and knowledge
are foundational to technological innovation and development that drive long-term economic growth
and help solve societal challenges” and are vital for ensuring and maintaining the competitiveness of a
country [25]. In recent years, only one article specifically discusses the engineering students” migration,
though from an Asian perspective [26], the others covering either students as a generation (rarely
distinguishing between specializations) or focusing on medical students (see Appendix A). Below
(Table 1) we present a synoptic view of the motivations, animating students to consider migration as a
post-graduate important option for them.
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Table 1. Samples and variables analyzed in discussing students” migration intentions.
Sample/Population N
Author/Country Number of Analyzﬁed Mlgrat.lon Analytical Method
Intention/Question
Respondents

Hemming et al.

[27]/European countries
(survey in Germany,
Hungary, Luxembourg,

Norway, Romania,
Spain)

Youth/Online survey: N
= 5499

Qualitative interview: N
=152

Influence of the
country-type
characteristics on the
macro-level
corresponding with
individual motivations
for intra-European youth
mobility

Multi-methods
design: Macro
analysis on the
national level with
individual
qualitative and
quantitative
analysis of mobile
youth (micro-data
from online
survey+
interviews).

Dohlman et al.
[15]/Global

Physicians and medical
students/19 articles
excerpted from PubMed,
Web of Science, EBSCO
MEDLINE, Google
Scholar databases

Codification of
questionnaires asking for
motives to emigrate
according to Maslow’s
theory: basic food and
shelter needs, physical
and financial security, a
need for social belonging,
desire to improve
educational or
professional
opportunities
(self-esteem), and
self-actualization

Literature review,
data mining

Sandu and Tufis, 2018

[1]/New and Old

member states of the EU

Youth/N = 12,708,
weighted data

Intentions, motivations,
intensity, self-assessment
of migration motivations
and behavior; 17 reasons
for the first migration
reduced to five latent
dimensions: job,
personal communities,
education, lifestyle,
personal problems

Multi-country
comparative
analysis, data from
YMOBILITY
survey

Ciarniene and
Kumpikaite, 2011
[28]/Lithuania

Students/N = 220

Reasons for migration:
economic, political,
socio-demographic,
cultural, demographical

Logical analysis,
survey

Plopeanu et al., 2018

[3]/Romania

Students in economics,
three universities (lasi,
Cluj-Napoca, Sibiu)/N =
3051

Variables influencing the
likelihood to migrate
after graduation:
personal fulfilment
through migration
(personal value
recognition), degree of
individual freedom, level
of religiosity, previous
educational performance,
parental role models, and
migration experiences
abroad

Survey, descriptive
statistics

Wazir et al., 2017
[26]/Malaysia

Engineering students,
public and private
universities/N = 227

Pull factors: employment
opportunities, career
advancement, salary,
employment benefits,
and safer and lower
crime rate in destination
countries

Survey
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Author/Country

Sample/Population
Number of
Respondents

Analyzed Migration
Intention/Question

Analytical Method

Iacob, 2018 [5]/Romania

Highly skilled
workers/N = 370

Potential brain drain
reasons: economic
factors (economic
instability, unsatisfying
salary level in Romania,
impossibility to find a
work position to
correspond to the
professional skills in
Romania, infrastructure);
socio-political factors
(political instability,
legislative instability,
corruption, status of the
education system, status
of the sanitary system,
reunification with family
already established
abroad, social pressure,
Romanian life style), and
organizational factors
(limited number of
carrier opportunities,
leadership at the work
place in Romania, the
interaction with
co-workers in Romania).

Survey

Suciu et al., 2017
[16]/Romania

Medical student
graduates of a Romanian
university/N = 957

Pull factors: higher wage
abroad, better living and
working condition
abroad, disappointment
with the Romania
healthcare system,
gaining living and
working experience
abroad, personal reason
(my partner wants to
work/is working abroad),
more professional
opportunities, shortage
of residency
opportunities in the
chosen specialty in
Romania, and lack of job
vacancies in the chosen
specialty in Romania

Survey

Herz et al., 2019
[29]/Europe

Youth/N = 5499

Influence of (1)
macro-structures, (2)
individual, (3)
family/household, and
(4) social networks on
migration intentions

Descriptive analysis,
multiple logistic
regression analysis, prior
data (survey)

Van Mol, 2016 [30]/EU
(28 states)

Youth/N = 13,437

Analysis of individual
and contextual factors
related to migration
aspirations (mainly
economic)

Survey, descriptive
analysis
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In Romania, the proportion of graduates in the so-called science, technology, engineering and
mathematics (STEM) group is higher than the European Union average, yet evidence shows that from
a different perspective, due to low participation in higher education, there are 14.4 graduates in STEM
for every 1000 people aged 20-29 compared to an EU average of 19.1, as shown in the EU Education
and Training Monitor. Skills shortage on the labor market is increased due to the diminishing numbers
of new graduates in science and engineering and to emigration [31] (p. 7). The knowledge-based
economy, a target for the countries in the European Union zone, depends on four pillars, out of which
human capital is a vital component. For its development and progress, a country relies, not only on
an economic and institutional regime that fosters the use of existing knowledge, the creation of new
knowledge, and entrepreneurship, but also on a dynamic infrastructure capable of disseminating
information relating to both an educated population capable of creating and using knowledge and
universities and other organizations that are skilled in accessing global knowledge and adapting
it to local needs while also acting to produce new knowledge [32] (p. 14). In its” vision for 2030,
the European Union ties knowledge-based economy with sustainability development goals (SDGs),
among which we draw attention to SDG 8, “decent work and economic growth”, and SDG 9, “industry,
innovation and infrastructure” [33]. Both goals are linked to the availability of a strong, renewable
human capital reserve with a considerable share of engineers, among other professions.

Therefore, the motivations of young people regarding study, work and (re)location, their values
and beliefs, and their plans to invest their skills and energy in a particular socio-economic setting
instead of another are of high interest. Considering this, the lack of studies concerning (future)
engineers is surprising.

In the context of increased pressure on Romanian universities to keep track of the employment
rate and career paths of their graduates, it becomes critically important to build a mechanism to forecast
the presence of highly skilled workers in the domestic and foreign human capital reserves. This paper
aims to address the migration intentions among Romanian students in engineering; a niche topic in
scientific literature. Although there is a mismatch between intentions and actual preparation and
action [11], an analysis of the students” mindset can prove useful to understand the future interactions
between new graduates and the labor market, to develop regional and national policies regarding
human capital, and to root development plans towards sustainable economic growth in databases
reflecting the values, projections, and motivational triggers specific for the post-millennial youth in
Romania [34].

The present paper polls Romanian engineering students regarding their migration intentions,
motivations, destinations, and duration. It presents the results of a quantitative study, based on
self-administered questionnaires filled in by students of the five major Romanian technical universities,
covering the national level of the STEM student population. These universities educate over 80,000
students (Bachelor-Master-Doctoral levels) and are the main providers of engineering graduates in
Romania [35]. The aims of the study are:

1.  Diagnose Romanian technical university students regarding their migration intentions, motivations,
destinations, and duration (temporary vs. permanent).
2. Predict the magnitude of migration in the polled population.

Such a two-step approach goes beyond the mere gauging of predispositions and identifying
drivers for migration, adding a dimension that can be used to understand the behavior and career
plans for this generation of students [6].

This research draws lessons from the existing literature and looks into the specific case of
engineering students in Romania, a topic practically uncovered by studies in the recent literature,
apart from its general mentioning in policy documents or surveys concerning the status of higher
education in 21st century Romania [31,36]. We also follow a new trend in scientific literature, focusing
on student groups rather than on the general youth population [4] (p. 2).
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2. Materials and Methods

The migration intentions of Romanian engineering students are not part of a significant body of
literature, therefore the research started by constructing a quantitative questionnaire and building
a significant database, relying on the five major technical universities of Romania, i.e., Politehnica
University of Bucharest (UPB), Technical University of Civil Engineering of Bucharest (UTCB),
Technical University of Cluj-Napoca (UTCN), Gheorghe Asachi Technical University of lasi (TUIASI),
and Politehnica University Timisoara (UPT). The acronyms for these universities, placed in parentheses
after each official name, correspond to the official variants and are further used in the tables and figures.

The research was conducted in the period November 2019-February 2020, with the support
of the academic leadership of these universities, which, after being informed of the purpose of the
study, granted access to their students. A team of three researchers visited each university on site.
With the collaboration of the student associations and the departments of pedagogy and teacher
training, the researchers distributed to the students, at the beginning of lectures, seminars, or lab classes,
the link to the online questionnaire and explained the details for filling in the responses. The link to
the questionnaire (posted on Isondaje.ro, a free online Romanian survey platform) was also distributed
through the online learning platforms of the five universities, but the response rate for this medium
proved to be low. The presence of the research team on site ensured a better quality of responses and a
higher response rate. To guarantee the anonymity of the respondents, no personal identification data
were collected (such as names or contact information). No incentives were used to elicit responses,
and students could opt out of filling in the questionnaire. The direct benefit of participation for students
was the opportunity to express an opinion about their expectations and vision on post-graduate life.

The questionnaire constructed for this research investigated engineering students’ perceptions
of the migration phenomenon among peers, as well as their self-assessment of the topic with
respect to motivations, destinations, and personal factors influencing the decision concerning their
post-graduation strategies. Consistent with other studies on migration drivers, we included in the
questionnaire factors pertaining to personal motivations (individual perceptions, desires), relational
motivations (family ties), and contextual conditions (technological, educational, health, political
systems) [37].

The self-administered questionnaire used for the study contained nine migration-related questions
and six factual questions. One thousand seven hundred eighty-two valid questionnaires were obtained
from the polled universities, spread as presented in Table 2, below:

Table 2. Distribution of respondents by university.

Frequenc Percent Valid Cumulative
! y Percent Percent

Politehnica University of Bucharest (UPB) 369 20.7 20.7 20.7
Technical University of Civil Engineering 364 204 0.4 411
of Bucharest (UTCB) ’ ) :
Technical University of Cluj-Napoca
(UTCN) 337 18.9 18.9 60.0
Gheorghe Asachi Technical University of
Tasi (TUTASI) 354 19.9 19.9 79.9
Politehnica University Timisoara (UPT) 359 20.1 20.1 100.0
Total 1782 100.0 100.0

The error rate is £3%. The analysis was performed in the Statistical Package for the Social Sciences
(SPSS) program, version 20.0. The goodness-to-fit Hosmer-Lemeshow test (HL test) [38] was used for
the logistic regression analysis to assess the fitness of the model predicting the migration behavior.

The objectives set forth by the research group are:

e Research objective 1 (ROq): To identify the motivations behind the intention of Romanian
engineering students to migrate, as seen by the polled students.
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e Research objective 2 (RO,): To measure the migration intentions of students in Romanian
technical universities.

e Research objective 3 (RO3): To analyze the motivations for Romanian engineering students’
migration after graduation and to determine the length of the intended stay in the destination
country (temporary vs. permanent migration).

e  Research objective 4 (RO4): To identify the preferred destination countries for migration.

e  Research objective 5 (ROs): To construct a predictive model concerning migration of the Romanian
engineering students polled in the research.

Based on the findings of the consulted literature on the migration of high skilled youth [28-
30,37] and on the comments published in popular media, we have formulated the following
research hypotheses:

Hypothesis 1 (H1). Economic factors (wages) are the main motive for migration for Romanian engineering
students, in comparison to other motives (social, family, cultural). (RO1)

Hypothesis 2 (H2). On the level of intentions, Romanian engineering students prefer temporary migration
over permanent migration. (RO;)

Hypothesis 3 (H3). The preferred countries of destination for migration belong to the European Union group
(intra-EU migration), in comparison to other possible destinations (USA, UK, other countries in the world).
(ROz, ROy)

Hypothesis 4 (H4). The intensity of the migration intentions among Romanian engineering students is similar
to the one presented by OECD studies for the age group “young people”, i.e., 50% of the student population. (RO,)

3. Results

This section presents the results in correlation with the research objectives, as shown after
processing the responses, both for the entire sample and university-by-university, thus allowing us
to understand such differences as regional preferences or center-periphery dynamics. Moreover,
an in-depth analysis was undertaken in order to consider all significant variables that influence
students” perceptions and decisions.

We started with an evaluation of the students’ perception concerning the status of their chosen
profession. According to 75.8% of the sample, there is a shortage of engineers on the labor market.
However, the response does not necessarily fuel optimism concerning a strong rooting in the Romanian
socio-economic context. The survey contained questions looking into the students” assessment of their
situation, intentions, and aspirations.

3.1. Motivations behind the Intention of Romanian Engineering Students to Migrate, as Seen by the Polled Students

Financial reasons represent the main reason, identified by more than half of the respondents in our
sample (63.5%), for Romanian engineers to leave the country (Figure 1). These response options are
followed by better work conditions abroad (9.4%), better living conditions (5.2%), lack of job opportunities
(4.6%), and professional development opportunities (4.3%).

For the response variant low wages in Romania/lack of money, the highest value recorded was
for UTCB (68.4%), and the lowest was for UTCN (57%), these being the cases with the highest
deviation from the average value recorded by this category (63.5%). For the other response variants,
the differences from the average values obtained were not significant.

Based on these results, we can say the first hypothesis (H1) is validated; i.e., the economic factor
(wages) is the main reason for emigration, compared to other reasons (social, family, cultural).
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E— 9.2
NA/NR 3.6% 1
1%
= 507
Other reasons 6.22%
. 570
o
Bz 0
Better options for career advancement 5‘,)3%
B 499
I 112%
Better work conditions 10.4%U
0%
= 6.1%
Living conditions 8.0%
359
o
Rl %
Lack of respect for employees 47%
= 3.3%
61.2%
67.5%
) N 45%
Lack of job opportunities =™ 4.2%
S 8.1%

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0% 70.0% 80.0%
mUPT mTUIASI UTCN mUTCB mUPB

Figure 1. Migration reasons for recent graduates, given by respondents.

Because we established as a research hypothesis that the economic factor (wages) is the main
reason for emigration compared to other reasons (social, family, cultural) (H1), the questionnaire
included a question regarding the perception of the respondents’ own financial situation, gauged on
a 5-point Likert scale. Figure 2 shows that, overall, the most prominent response to this question is
the average area with the good variant, chosen by 43% of respondents. The highest response for this
variant is in the sample from the Technical University of Cluj Napoca (UTCN) (51.2%). The variant
neither good nor bad is chosen by 39.6% of respondents. The response very good ranks third (8% of the
sample). The penultimate place is occupied by the poor variant (6.4%). Finally, 3% of the respondents
selected the option very poor. In other words, although very few say that they have a poor or very poor
financial situation (cumulated, the two options have 9.4%, Figure 2), the response, financial reasons
(63.5%), indicates that this is the main reason for migration identified by our students. For a future
highly skilled worker position, a college graduate expects not only minimum conditions for living,
but also conditions of material and professional self-realization, as seen in the presentation of the
following results (in connection with ROs).

Very good ) 10.4%

45.1%

Good 51.2%

42.0%

)

i
S
40.1%

. 62%

Poor 429
9.1%
I 7.6%

I 8%
3.1%
3% | o
5, o

Very poor

0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

B UPT mTUIASI UTCN mUTCB mUPB

Figure 2. Appreciation of the respondents’ own financial situation.
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This result resonates with the evaluation of migration drivers for most new European Union
countries, which are capable of ensuring relatively low wage levels for comparatively similar work in
the so-called “old EU countries” [1,3,8,9,28]. The desire for financial security, although recognized as
not being the singular factor considered for migration aspiration, plays a very prominent role.

3.2. The Migration Intentions of Students in Romanian Technical Universities

Another issue of interest in this study was to measure how the students perceived their
peers’ intention to migrate after completing their studies and to work abroad. Figure 3 reveals that
the highest frequency of answers in the whole sample is occupied by the category 1-5 colleagues (42.5%).
Within this category, the lowest rate was encountered in the sample from TUIASI (35.6%) and the
highest at UTCN (47.6%). The following category, in descending order of percentages obtained in the
overall sample, is the category 6-10 colleagues, a response that weights 27.2%. The lowest percentages
for this category were obtained from respondents from UTCN (22.3%), and the highest value recorded
were from UPB (31.4%). The choice 10-20 colleagues was preferred by 12.3% of the respondents,
also with variations among universities. According to the responses, the lowest response rate is
encountered at UTCN (9.2%), while TUIASI has the highest preference (17.5%). The intention to migrate
estimated for groups of 20 colleagues or more was recorded in 8.8% of cases, with most of the respondents
registered in this category at TUIASI (11.9%), and the lowest rate at UPB (6.8%). Of course, the choice
for the category of those who do not wish to emigrate after completing their studies was also available.
The category was chosen by 9.3% of the total sample, the lowest percentage values being found at
TUIASI (7.3%) and the highest at UTCN (12.2%).

| LRSI
8.6%

7.4%
I 6.8%

17.5%
9.2%

— 10.7%
e 12.5%

27.7%

6-10 colleagues 223%

d 31.4%

more than 20 colleagues

10-20 colleagues

- 42.1%
35.6%

1-5 colleagues 47.6°
- 46.4%
41.2%
None R 12.2%
9.3%
N 8.1%
0.0% 10.0% 20.0% 30.0% 40.0% 50.0%

EUPT mTUIASI UTCN UTCB mUPB

Figure 3. Intentions of students’ colleagues to migrate after graduation, to work abroad.

From the evaluation of the mindset of their generation, students were asked to assess their own
intentions. Across the entire sample, 23.8% of the respondents declared that, after completing their
studies, they intended to leave Romania and work abroad (Figure 4). By university, the highest
response choice in this category comes from TUIASI (30.8%), followed in descending order by students
from UTCB (27.7%), UPB (24.9%), and UTCN (19.9%). The lowest response choice for this category
was recorded by students from UPT, with 15.6%. Forty-five percent of the respondents declared that
they had not made up their minds. The remaining difference of 31.1% is represented by students who
declared that they are determined to remain in the country after graduation and to work in Romania.
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) 45.2%
I'am undecided 47.0%
40.7%

A 44.2%

No 33.0%
31.6%
A 30.9%
30.8%
Yes 19.9%
27.7%
I 24.9%
0.0% 10.0% 20.0% 30.0% 40.0% 50.0% 60.0%

mUPT mTUIASI UTCN UTCB mUPB

Figure 4. Intentions to migrate after graduation.

To refine the responses, we asked the students who declared their intentions to migrate to rate
their intention in relation to the intensity of their desire. The table below (Table 3) indicates that the
attitude towards the intention to emigrate among the student population included in the study is
rather reserved. The sum of the scores obtained in the response variants very little extent and little
extent totals 44.6%, while the sum of the response variants very large extent and large extent totals 22.5%.
In other words, the share of the undecided is almost twice as much as that of those determined to
migrate. Almost a third of the respondents declared that they were undecided on the above-mentioned
issue. At the level of the universities from which the subjects interviewed come, maintaining the
same way of cumulating the answers, we find that the most determined to emigrate are students from
TUIASI (27.7%) followed by those from UPB (26.3%) and UTCB (24.5%). In the penultimate place are
students from UTCN (19.6%), the least determined to emigrate being the students from UPT (14.2%).

Table 3. Decision to migrate among the students included in the study.

University
UPB UTCB UTCN TUIASI UPT
Very little extent 23.8%  23.1% 22.3% 158%  30.6%  232%

Total

To what extent are vou Little extent 18.7% 21.4% 25.9% 20.9% 20.6% 21.4%
determined to migl?;te7 Some extent 31.2% 31.0% 32.1% 35.6% 34.5% 32.9%
" Large extent 17.1% 14.0% 11.3% 16.1% 10.6% 13.9%

Very large extent 9.2% 10.4% 8.3% 11.6% 3.6% 8.6%
Total 100.0%  100.0% 100.0%  100.0%  100.0%  100.0%

3.3. The Motivations for Romanian Engineering Students” Migration after Graduation and the Length of the
Intended Stay in the Destination Country (Temporary vs. Permanent Migration)

The duration envisaged for living and working abroad is also an important factor. The literature
shows that there is a large variety of periods envisaged for temporary migration, the decision for
temporary vs. permanent migration being influenced by a large range of factors [4,20,26,30]. Therefore,
the survey included a question concerning the intended period of stay abroad for work reasons.
The highest recorded score was for the range 1-3 years (22.3%), followed by responses favoring
permanent migration (18.9%) and by those indicating a duration of stay of more than 5 years (14.6%).
As can be seen in Figure 5, the highest score of respondents determined not to leave the country
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is registered among UPT students (23.1%), which confirms the answers to the previous question.
Comparing the results among universities, the largest group of those who intend to leave the country
are, for less than one year, students from UTCN (15.8%), for an interval of 1-3 years, those from UPB
(22.8%), for 4-5 years, students from TUIASI (16.7%), and for more than 5 years, students from UPB
(17.3%) and those from UTCN (21.1%).

18.6%

Permanently 21.1%

(o)
. 4 67,

More than 5 years g%: 15.8(;
17.3%

4-5 years 13.7%

N i 23.4%

1-3 years 22.6%

LU
10
Less than 1 year o 12.99A5:8%
i 1 791297
e
I do not intend to leave - iﬁﬁo{o
o not intend to leave 8%
1%
0.0% 5.0% 10.0% 15.0% 20.0% 25.0%

mUPT mTUIASI UTCN mUTCB mUPB

Figure 5. Duration of stay abroad.

After calculating the responses obtained for the durations of stay for relatively short periods
of time (less than 1 year (13.5%), 1-3 years (22.3%), 4-5 years (13%)), it can be seen that 48.8% of the
sample would leave the country on a temporary basis and 18.9% intend to migrate permanently.
This comparison verifies our hypothesis H2; i.e., that Romanian engineering students prefer temporary
migration over permanent migration. Also, H4 is verified, namely the intensity of the migration
intentions among Romanian engineering students is similar to the one presented by OECD studies for
the age group “young people”, i.e., 50% of the student population.

To examine the heterogeneity in the role of different factors influencing the decision to migrate,
we introduced in the questionnaire the option to indicate the reasons for migration, ranging
from personal motives (desire to gain experience, career advancement, career development,
career opportunities, finding a job according to acquired skills/qualifications) up to family issues
(family reunification, following a spouse/parents, etc.), educational, social, and political aspects
(quality of the educational, medical, political systems, the country’s prospects of economic growth,
access to technology/equipment and/or technological infrastructures, corruption), and acquisition
of new experiences and adventures [4,39]. Based on the statistical averages of the responses,
we obtained the results summed up in the chart below (Figure 6). The following reasons rank
in first places: wages/income (4.51), career opportunities (4.36), desire to gain experience/professional
career (development) (4.20), and equipment and/or technology infrastructure (4.20). The three reasons
ranking at the bottom of preferences are the quality of the education system (3.60), the prospects
for the economic growth of the destination country (3.44), and family reasons (reunion with family,
to follow a spouse/parents, etc.) (2.72).
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Figure 6. Reasons for migration among engineering students (values of statistical averages).

For each of the 12 reasons, the highest value of the average recorded was for:

Wages/income; 4.55 for UPB and TUIASI (the average for the whole sample was 4.51);
Career opportunities; 4.41 for UPB (the average for the whole sample was 4.36);

Desire to gain work experience/professional career (advancement); 4.24 in the case of UPB, UTCN,
and TUIASI (the average for the whole sample was 4.20);

Equipment and/or technological infrastructure; 4.28 in the case of UPB (the average for the whole
sample was 4.20);

Medical system; 4.20 in the case of UPT (the average for the whole sample was 4.12);
Acquiring new experiences, adventure; 4.20 in the case of UTCB (the average for the whole
sample was 4.11);

Finding a job according to the skills/qualification acquired; 4.22 in the case of UPB (the average
for the whole sample was 4.10);

Corruption; 3.93 in the case of UTCB (the average for the whole sample was 3.83);

Political environment; 3.72 in the case of UTCB (the average for the whole sample was 3.66);
Quality of the education system; 3.78 in the case of UPB (the average for the whole sample
was 3.60);

Economic growth prospects of the country of destination; 3.61 in the case of UTCN (the average
for the whole sample was 3.44);

Family reasons (meeting with family, to follow spouse/parents, etc.); 2.93 in the case of UPT
(the average for the whole sample was 2.72).

Both Figures 2 and 6 indicate that the main reasons for emigration are related to wages and

income (total sample average, 4.51). These results resonate with findings in other studies on migration
intentions from new EU states [4,8,37,39]. Furthermore, studies looking into similar issues comment
that family reasons (identified in our research with a total sample average of 2.72) rank low for young
adults [26].
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3.4. The Preferred Destination Countries for Migration

Migration studies gauge, not only intentions, but also directions of migration flows. Therefore,
the survey included a question concerning the preferred destination countries for the polled engineering
students. Students could express several choices. In the inventory of countries nominated by the
respondents as a first option, those with the highest likelihood for migration are (Figure 7) Germany
(20.4%), the USA (13.8%), and the United Kingdom (12.1%). At the other end of the spectrum, the last
three options are Ireland (0.7%), Finland (0.5%), and China (0.5%).

Will not emigrate B 0.3
. 9.5
China/South Korea ™ 0.5
m 05
Ireland mm 0.7
o1
Nordic countries 1.2
s 14
Belgium mmm 1.5
. 19
Japan m——u 2
. 24
Austria m— 26
I 2.8
Spain/Portugal I 3.1
I 3.7
Canada m————— 4.1
. 4.8
France mmmmmmmmms 48
. 49
England, UKl . 12.1
I 13.8
Germany I 20.4

0 5 10 15 20 25

Figure 7. Countries most preferred to migrate to by the students in the sample.

The intermediary groups also deserve attention. Thus:

e Intermediate group I consists of the following countries: Netherlands (4.9%), France (4.8%),
Switzerland (4.8%), and Canada (4.1%);

e Intermediate group II consists of the following countries: Norway (3.7%) and Spain/Portugal (3.1%);

e Intermediate group III consists of the following countries: Sweden (2.8%), Austria (2.6%), Denmark
(2.4%), Japan (2%), Italy (1.9%), Belgium (1.5%), Australia/New Zealand (1.4%), Nordic countries
(1.2%), and Dubai, the United Arab Emirates, and Saudi Arabia (1.1%).

The figure highlights the fact that there are students who are undecided or do not know what
they are going to do after graduation (NA/NR, 9.5%) or students who report that they have no
intentions to move abroad (0.3%). In recent history, Germany proved to be a magnet for Romanians,
being considered as a sort of economic superstar within the European Union [8,22,37]. In second
place, the USA seems desirable as a dream and as a country of possibilities, but is less attainable due
to specific migration laws and quotas. The countries in last place are somewhat curious as choices,
namely Finland (0.5%), a country with a cold climate and a language quite difficult to learn for
Romanians, or China/South Korea (0.5%), which are very distant Asian countries that pose quite large
linguistic and cultural barriers. Most probably these three countries at the bottom of the list appeared
due to student mobility opportunities rather than career options, perceived as such after graduation.
Another possible explanation is that China and South Korean have a significant economic presence
in Romania as major Asian investors, but there is insufficient data to speculate on these results in
the sample.
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A classification of preferred destinations by large association groups shows the following

situation (Figure 8):

1.

Western Europe (55%) represents an intra-EU migration, Romania being part of it since 2007.
We could say that, according to EU freedoms, the choice of a new living and workplace is not an
emigration per se, but merely a movement within the “larger country”;

The North American continent (USA and Canada) (17.1%), an overseas mirage, is branded
as immigration-friendly for many Europeans, with visa lotteries and campaigns targeting
skilled labor;

The United Kingdom (12.1%) has played an important role throughout modern history in the Balkans
and has the aura of a center vs. periphery. The Brexit negotiations brought forth discussions
regarding life/work opportunities in the UK and it became obvious that many Romanians chose
this country as an emigration destination and applied for permanent residence. At the time of
Brexit, official statistics in the UK showed that more than 400,000 Romanians permanently lived
in the UK, this being the second largest non-British group (after Polish people) [37,40].

Will not emigrate | 0.3
Nank [ o3
South America ‘ 0.2
Eastern Europe I 0.6
Middle East J] 1.1
Australia and New Zeeland I 1.3
Asia [ 35
United Kingdom _ 11.7
North America (USA and _ 171
Canada) I

20 30 40 50 60

o
=
o

Figure 8. Groups of destination countries by region and continent.

All of the above information verifies hypothesis H3, i.e., that the preferred countries of

destination for migration belong to the European Union (intra-EU migration) in comparison to other

possible destinations (USA, UK, other countries in the world). This trend was identified by OECD,
which evaluated that 90% of all Romanian migrants prefer European countries as destinations over

other places in the developed world [8].

To refine interpretations of the destinations and intentions of emigration, we asked our respondents

if they had any members of the family living and working abroad. Out of the 1783 respondents,
64.3% answered this question in the affirmative (Table 4). This indicates the large impact that emigration

has on Romanian social and economic life. In turn, 35.7% answered this question in the negative,

a response resonating with findings in other studies discussing the migration flows in 21st century
Europe [10,14].
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Table 4. Family members abroad.

Do You Have at Least One Family Member who already Emigrated?

Frequency  Percent Valid Percent Cumulative Percent
Yes 1146 64.3 64.3 64.3
Valid No 636 35.7 35.7 100.0
Total 1782 99.9 100.0
Missing System 1 0.1
Total 1783 100.0

The correlation between the question Do you have at least one family member who has already emigrated?
and the question Do you intend to work abroad after graduation? shows a weak correlation r = 0.115
(p < 0.01) (Table 5). This means that family reunification is not the main inner driver for migration,
but other aspects (mainly financial) are, as referred to in Research Objective 1 and set out in Figure 1.

Table 5. Correlation between the intention to migrate and the existence of a family member who has
already emigrated.

Correlations
Do You Intend to Work Do Y.ou Have at Least one
. Family Member who has
Abroad after Graduation? .
already Emigrated?
1 *3%
Do you intend to work Pearson Correlation 1 0.115
abroad after graduation? Sig. (2-tailed) 0.000
N 980 980
Do you have at least one  Pearson Correlation 0.115** 1
family member who has . :
already emigrated? Sig. (2-tailed) 0.000
N 980 1782

** Correlation is significant at the 0.01 level (2-tailed).

3.5. Constructing a Predictive Model Concerning the Migration of Romanian Engineering Students Comprised
in the Research

To formulate a prediction of the likelihood that our respondents will transform intentions to
emigrate into action, based on the motives gauged in the questionnaire, we carried out a regression
analysis. The pre-regression analysis step is the calculation of correlation coefficients. For ordinary
variables we used Spearman’ rank correlation coefficient.

As indicated in Table 6, the following correlation coefficients can be established between the
decisiveness to migrate and the possible reasons identified to drive migration: quality of the educational
system (r = 0.228 **, p < 0.01); finding a job corresponding to the acquired skills/qualification (r = 0.266 **,
p < 0.01); wages/income (r = 0.160 **, p < 0.01); career opportunities (r = 0.256 **, p < 0.01); medical system
(r=0.144 **, p < 0.01); political environment (r = 0.133 **, p < 0.01); family reasons (r = —0.052 **, p < 0.05);
economic growth prospects of the destination country (r = 0.173 **, p < 0.01); desire to gain work experience,
professional career (advancement) (r = 0.197 **, p < 0.01); equipment andjor technological infrastructure
(r =0.208 **, p < 0.01); corruption (r = 0.111 **, p < 0.01); gaining new experiences, adventure (r = 0.214
**, p < 0.01); existence of a family member abroad (r = 0.123 **, p < 0.01); and description of the current
material-financial situation (r = —0.094 **, p < 0.01). Between the intentions to emigrate and fourteen of
the reasons established as drivers for migration, we recorded small but positive correlation coefficients
and a threshold of significance. For the relationship between family reasons and the determination to
migrate, we recorded a negative correlation coefficient, r = —0.052 **, p < 0.05. This correlation might
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indicate that, even though family reasons do not play a major role in the decision process, they are still
a factor to consider. It may hinder migration if home family ties are strong or it may, on the other hand,
prove to stimulate migration if a family member is already living and working abroad, as indicated by
the positive correlation coefficient r = 0.123 ** (p < 0.01) between the existence of a family member
abroad and the decisiveness to migrate. We also calculated a negative correlation coefficient r = —0.094
** (p < 0.01) between the description of the current material-financial situation and the decisiveness to
migrate. The value of this correlation coefficient is almost insignificant. It may only hint at a qualitative
trend. The better the material-financial situation of the respondent, the less likely seems to be the
decision to migrate.

Table 6. Correlation between the decision to migrate and the various possible driving motives
(Spearman’s rank correlation).

Migration Reasons (Live and Work Abroad) De tzr;ﬁheeg E)X;eer;tvl:;:oﬁ:nia?
Correlation Coefficient 0.228 **
1. Quality of the education system Sig. (2-tailed) 0.000
Number of respondents 1782
2. Finding a job corresponding o Correlation Coefficient 0.266 **
the acquired skills/qualification Sig. (2-tailed) 0.000
Number of respondents 1782
Pearson Correlation 0.160 **
3. Wages/Income Sig. (2-tailed) 0.000
N 1782
Correlation Coefficient 0.256 **
4. Career opportunities Sig. (2-tailed) 0.000
Number of respondents 1782
Correlation Coefficient 0.144 **
5. Medical system Sig. (2-tailed) 0.000
Number of respondents 1782
Correlation Coefficient 0.133 **
6. Political environment Sig. (2>-tailed) 0.000
Number of respondents 1782
Correlation Coefficient —-0.052 %
7. Family reasons Sig. (2-tailed) 0.027
Number of respondents 1782
8. Prospects for economic growth Correlation Coefficient 0.173 **
of the destination country Sig. (2-tailed) 0.000
Number of respondents 1782
9. Desire to gain work experience, Correlation Coefficient 0.197 **
professional career (advancement) Sig. (2-tailed) 0.000
Number of respondents 1782
10. Equipment/technological Correlation Coefficient 0.208 **
infrastructure Sig. (2-tailed) 0.000

Number of respondents 1782
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Table 6. Cont.
N . To What Extent Are You
Migration Reasons (Live and Work Abroad) Determined to Leave Romania?

Correlation Coefficient 0.111 **

1. Corruption Sig. (2-tailed) 0.000
Number of respondents 1782
de

. . Correlation Coefficient 0.214 **

12. Acquiring new experiences,

adventure Sig. (2-tailed) 0.000
Number of respondents 1782

13. Do you have at least one family ~ Correlation Coefficient 0.123 **

member who has already . .

emigrated? Sig. (2-tailed) 0.000
Number of respondents 1782

14. How would you describe your  Correlation Coefficient —0.094 **

current personal situation from a . -

material-financial point of view? Sig- (2-tailed) 0.000
Number of respondents 1782

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).

As we deal with ordinal variables, we used a multi-nominal logistic regression; a rather flexible
procedure that allows for appropriate explanations in the case at hand.

In Table 7, we present the distribution of the variables with the possible predictive analysis.
The dependent variable whose prediction we want to outline records the following responses: not likely
(leaning towards no) (44.6%), somewhat likely (neutral) (32.9%), and likely (leaning towards yes) (22.5%).
Furthermore, the dependent variable, the determination to emigrate, registers a single observed value

in 98.1% of the subpopulation.

Table 7. Distribution of each analyzed variable.

Case Processing Summary

N Marginal Percentage
Not likely 795 44.6%
L. Decision to migrate Somewhat likely 586 32.9%
likely 401 22.5%
Very little extent 121 6.8%
Little extent 213 12.0%
2. Quality of the educational system Some extent 449 25.2%
Large extent 471 26.4%
Very large extent 528 29.6%
Very little extent 56 3.1%
Little extent 63 3.5%
3. Finding a job according to the acquired
skills/qualification Some extent 303 17.0%
Large extent 581 32.6%
Very large extent 779 43.7%
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Case Processing Summary

N Marginal Percentage
Very little extent 35 2.0%
Little extent 30 1.7%
4. Wages/Income Some extent 141 7.9%
Large extent 366 20.5%
Very large extent 1210 67.9%
Very little extent 32 1.8%
Little extent 36 2.0%
5. Career opportunities Some extent 212 11.9%
Large extent 488 27.4%
Very large extent 1014 56.9%
Very little extent 45 2.5%
Little extent 99 5.6%
6. Medical system Some extent 321 18.0%
Large extent 447 25.1%
Very large extent 870 48.8%
Very little extent 150 8.4%
Little extent 167 9.4%
7. Political system Some extent 489 27.4%
Large extent 313 17.6%
Very large extent 663 37.2%
Very little extent 531 29.8%
Little extent 290 16.3%
8. Family reasons Some extent 404 22.7%
Large extent 268 15.0%
Very large extent 289 16.2%
Very little extent 173 9.7%
Little extent 214 12.0%
9. Economic growth prospects of the
destination country Some extent 500 28.1%
Large extent 439 24.6%
Very large extent 456 25.6%
Very little extent 40 2.2%
10. Desire to accumulate work Little extent 56 3.1%
experiences, professional career Some extent 277 15.5%
(advancement) Large extent 539 30.2%
Very large extent 870 48.8%
Very little extent 36 2.0%
Little extent 56 3.1%
Efr]siili Eirelt and/or technological Some extent 305 17.1%
Large extent 503 28.2%
Very large extent 882 49.5%
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Case Processing Summary

N Marginal Percentage
Very little extent 174 9.8%
Little extent 160 9.0%
12. Corruption Some extent 311 17.5%
Large extent 288 16.2%
Very large extent 849 47.6%
Very little extent 44 2.5%
Little extent 79 4.4%
13. New experiences (adventure) Some extent 343 19.2%
Large extent 494 27.7%
Very large extent 822 46.1%
14. Do you have at least one family No 636 35.7%
member who has already emigrated? Yes 1146 64.3%
Very poor 54 3.0%
15. How would you describe your current _P9°T 114 6.4%
personal situation from a fair 705 39.6%
material-financial point of view? good 767 13.0%
Very good 142 8.0%
Valid 1782 100.0%
Missing 0
Total 1782
Subpopulation 1686 2

2 The dependent variable has only one value observed in 1654 (98.1%) subpopulations.

To further refine the model, we applied a Stepwise regression that helped rank the motives for

Table 8. Order of the variables introduced in Stepwise regression.

migration perceived by our respondents (Table 8).

Step Summary
Model  Action Effect(s) Model Fitting Criteria Effect Selection Tests
—2 Log Likelihood Chi-Square® df Sig.
0 Entered Intercept 3653.705
Finding a job
1 Entered ~ 2ccOrding tothe 3511.901 141803 8  0.000
acquired
skills/qualification
Equipment and/or
2 Entered technological 3466.312 45.590 8 0.000
infrastructure
3 Entered ~ 2uality of the 3427.946 38.366 8 0000
educational system
4 Entered ~ ‘\t1east one family 3405.074 22.872 2 0.000

member emigrated
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Table 8. Cont.

Step Summary

Model Fitting Criteria Effect Selection Tests
—2 Log Likelihood Chi-Square? df Sig.

Model Action Effect(s)

Family reasons
(re-unification with
5 Entered family, to follow a 3375.420 29.653 8 0.000
spouse, parents,
etc.)

New experiences,

3346.561 28.859 8 0.000
adventure

6 Entered

Current personal
7 Entered material-financial 3320.418 26.143 8 0.001
situation

Economic growth
8 Entered  prospects of the 3303.041 17.378 8 0.026
destination country

Stepwise Method: Forward Entry. ? The chi-square for entry is based on the likelihood ratio test.

The effects of the selection tests carried out by the SPSS program constitute an explanatory
prediction model with eight variables (out of the fourteen originally introduced) that, in descending
order, are the following: finding a job according to the acquired skills/qualification (x> = 141.803, df = 8,
p < 0.01); equipment andjor technological infrastructure (x> = 45.490, df = 8, p < 0.01); quality of the
educational system (x* = 38.366, df = 8, p < 0.01); at least one family member emigrated (x> = 22.872, df = 8,
p < 0.01); family reasons (x> = 29.653, df = 8, p < 0.01); new experiences, adventure (x> = 28.859, df = 8,
p < 0.01); current personal material-financial situation (x> = 26.143, df = 8, p < 0.01); and economic growth
prospects of the destination country (x> = 17.378, df = 8, p < 0.01).

Appendix B “Model Fitting” offers the value for statistics-2 Log Likelihood for the adequacy of
the model (i.e., significant predictors plus the intercept). The value is significant in this case: —2 Log
Likelihood = 3303.041 (x? = 350.664, df = 58, p < 0.01). The model does not fully predict real data. The
prediction, as expected, is incomplete or partial. There are additional factors that need to be considered
in order to obtain a picture closer to reality. The model “Intercept Only” does not contain any of the
predictive variables. The model “Final” uses the group of the best predictors to provide further detail.
This allows for an improvement in the suitability of the model.

The consistency test proposed by Hosmer and Lemeshow (Goodness-of-Fit) through p > 0.05
indicates that we can accept the null hypothesis (H0), and conclude that the data estimated in the
model suit those observed in the survey (Appendix C), even if only partially.

The Cox and Snell Pseudo R-Square and the Nagelkerke Pseudo R-Square, the equivalents of R2
from the linear regression, through their very low values, show that the predictors included in the
model account for only 17.9% and 20.3%, respectively, of the variations in the variable decided to migrate
(Appendix D).

Further, we applied the Likely Ratio Test (LRT) to understand the effect of one-by-one removal
of predictor variables from the model resulting from the performed logistic regression analysis
(Table 9).
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Table 9. Likelihood Ratio Tests.

Likelihood Ratio Tests
Model Fitting Criteria Likelihood Ratio Tests
Effect o
-2 Log Likelihood of . .
Reduced Model Chi-Square df Sig.
Intercept 3303.041 2 0.000 0
1. Quality of the education system 3336.830 33.790 8 0.000
2. Finding a job according to the 3346.747 43.706 3 0.000

acquired skills/qualifications

3. Family reasons (re-unification with
the family, following a spouse, 3335.242 32.201 8 0.000
parents, etc.)

4. Economic growth prospects of the

L 3320.418 17.378 8 0.026
destination country
5. Equipment and/or technological 3326.955 23.914 8 0.002
infrastructure
6. New experiences, adventure 3331.276 28.236 8 0.000
7. At least one family member 3324.064 21.024 ” 0.000
emigrated
8. Current personal material-financial 3329.559 26519 8 0.001

situation

The chi-square statistic is the difference in -2 log-likelihoods between the final model and a reduced model.
The reduced model is formed by omitting an effect from the final model. The null hypothesis is that all parameters of
that effect are 0.  This reduced model is equivalent to the final model because omitting the effect does not increase
the degrees of freedom.

Table 10 shows that eliminating one of the eight variables selected for the model adversely
influences the data predicted with the rest of the data (p < 0.05 for any of the eight variables).

Table 10. Parameter Estimates (intercept and regression coefficients).

Decision to Migrate B Esr‘;?)r Wald df Sig.

Intercept -0.104 028 0133 1 0.716

Quality of the educational system =1 1.240 0370 11229 1 0.001

Quality of the educational system = 2 0793 0261 9224 1 0.002

Not likely Quality of the educational system = 3 0508 0198 6594 1 0010

Finding a job according to the acquired

skills/competencies =1 2126 0678 9819 1  0.002

Finding a job according to acquired

skills/competencies = 2 1.665 0505 10.854 1 0.001
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Table 10. Cont.

Decision to Migrate B Std. Wald df Sig.
Error

Finding a job according to acquired

skills/competencies = 3 0933 0229 16518 1  0.000

Finding a job according to acquired
skills/competencies = 4

Family reasons =1 -0.701 0.208 11.338 1 0.001
Family reasons = 2 -0.713 0237 9.085 1 0.003

0451 0168 7210 1 0.007

Equipment and/or technological

. 1.171 0.567  4.259 1 0.039
infrastructure = 2

Equipment and/or technological
infrastructure = 3

New experiences, adventure = 2 1.126 0413 7.416 1 0.006
New experiences, adventure = 3 0.674 0.207 10571 1 0.001
At least one family member emigrated = 0 0596 0.144 17228 1  0.000

0550 0233 5560 1 0.018

Current personal material-financial situation
=1

Quality of the educational system = 3 0590 0197 9.024 1 0.003

-1.188 0.418 8088 1 0.004

Somewhat likely Equipment and/or technological

. 0.521 0234 4957 1 0.026
infrastructure = 3

The logistical regression was carried out to determine the characteristics that differentiate the
three categories of respondents according to the decision to emigrate (likely, somewhat likely, not likely).
It follows that eight out of the fourteen predictor variables included in the analysis differentiate the
subpopulation not inclined to emigrate (identified in the response-not likely) from those pondering the
issue and responding somewhat likely. Such an assessment requires a closer look.

3.5.1. Discussion for the Response Variant Not Likely

The variant we consider in this section responds to the question “what makes our students in the
sample stay/remain in Romania”. The quality of the educational system of levels 1, 2, or 3 correspond
to answers very little extent (b = 1.240, p < 0.01), little extent (p < 0.01), and some extent (p < 0.01) on the
gauging scale for this variable. In other words, if the respondent opts for the first positions in the scale,
that person is satisfied by the quality of the Romanian educational system and might not be tempted
to migrate.

Finding a job according to acquired skills/qualification spreads over the entire scale: 1 = very little
extent (b = 2.126, p < 0.01), 2 = little extent (b = 1.665, p < 0.01), 3 = some extent (b = 0.933, p < 0.01),
4 = large extent (b = 0.451, p < 0.01). Those who would not emigrate might not be motivated by the
prospect of finding a good job. Because the value of b decreases from 2.126 to 0.451, we can conclude
that finding a job according to skills can be a sufficiently good indicator for migration, but only in
conjunction with other factors.

Family reasons occur with two variants: 1 = very little extent (b = —0.701, p < 0.01) and 2 = [ittle
extent (b = —0.713, p < 0.01). The occurrence of a b with a negative value for those who chose for this
variable the option not to migrate shows that family issues would also be a reason for their emigration,
if the situation were changed; i.e., they would decide to migrate following a family member, a friend,
or a spouse engaged in migration. Family is a migration catalyst, both for the decision to move abroad,
and for remaining in the origin country.

Equipment and/or technological infrastructure can be found with two steps in the gauging scale: 2
= little extent (b = 1.171, p < 0.05) and 3 = some extent (b = 0.550, p < 0.01). For those who take little
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or no interest in equipment and technology, migration does not seem to be tempting. It is possible
that a decisive difference between Romania and a destination country in terms of access to superior
equipment and technological infrastructure is a significant reason for migration.

New experience, adventure occur with two steps in the gauging scale: 2 = little extent (b = 1.126,
p < 0.01) and 3 = some extent (b = 0.674, p < 0.01). As the data show, those who are not keen on
new experiences and adventure would not emigrate. It is difficult to predict whether changing their
experience options would not change emigration trends.

At least one family member emigrated. In the regression coefficients table, only the variant 0 = No is
present (b = 0.596, p < 0.01). The responses indicate that the respondents with no emigration experience
in the family are not likely to take the decision to move abroad.

Current personal material-financial situation is present only with the variant 1 = poor (b = —1.188,
p < 0.01). This can be interpreted as an indicator that respondents who evaluate their financial situation
as poor are not necessarily interested in migrating.

3.5.2. Discussion for the Response Variant Somewhat Likely

Those who are undecided in terms of the desire to migrate (somewhat likely) have as predictors
quality of the educational system (response level 3, b = 0.590, p < 0.01) and equipment andjor technological
infrastructure (response level, b = 0.521, p < 0.05). These results indicate that, for this subpopulation,
the two reasons, education and access to technological infrastructure, represent important drivers.
Both factors influence the achievement of higher quality of work and life, parameters often seen when
comparing East and West.

It is important to note that the parameter economic growth prospects of the destination country,
used for building the prediction model, is not found among the predictor factors for the analyzed
responses. Its influence can be identified as a direct one for the students’ decisions analyzed in this
research, but it is certainly a determining factor in migration that needs to be measured separately.
This aspect can be traced also in Table 6, with a correlation coefficient r = 0.173 ** (p < 0.01) concerning
the economic growth prospects of the destination country and the decision to migrate.

For those determined not to migrate (not likely), the differentiating predictors are the following:
finding a job according to the acquired skills/competencies (b = 2.126, p < 0.01), quality of the educational
system(b =1.240, p < 0.01), equipment and/or technological infrastructure (b = 1.171; p < 0.05), new experiences,
adventure (b =1.126, p < 0.01), current personal material-financial situation (b =—1.188, p < 0.01), family
reasons (b =—0.713, p < 0.01), and at least one family member emigrated (b = 0.596, p < 0.01).

Table 11 shows that the predictors are strong in the cases of the respondents who decided not to
migrate and who chose the not likely variant (71.4%). The prediction is much lower for the undecided
respondents who chose the somewhat likely variant (37%) and very weak for the group responding likely
to migrate (28.7%).

Table 11. Prediction quality.

Classification
Observed Predicted
Not Likely Somewhat Likely Likely Percent Correct
Not likely 568 158 69 71.4%
Somewhat likely 284 217 85 37.0%
Likely 139 147 115 28.7%

Overall Percentage 55.6% 29.3% 15.1% 50.5%
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4. Discussion and Conclusions

The research highlights the fact that, overall, engineering students” migration intentions are high
and that employment opportunities and conditions in Romania are perceived as disadvantageous,
in comparison to those available in what is generally called “the old European Union member
countries”. Thus, the solidarity and cohesion measures undertaken by the EU in pursuing sustainable
development goals and ensuring decent, well-paid jobs in all member countries can diminish the
migration predisposition within the Union, but disparities are still visible and the young generation is
eager to find quick-fix solutions to their aspirations.

Correlated with the research objectives, the results allow for a complex description of the students’
profiles regarding their migration intentions and refine the knowledge on the skilled youth migration
in the case of engineering students. Students in the sample identified as the main driver for engineers’
migration the level of wages in Romania compared to those in developed Western countries; 63.6% of
the respondents placing the economic factor at the top of the list. To a larger degree, almost seven times
lower, the respondents demonstrated that better work conditions abroad was the second factor to be
considered (9.4%). The lowest places in the list of migration drivers were occupied by such items as
better living conditions (5.2%), lack of jobs (in Romania) (4.6%), opportunities for career advancement (4.3%),
lack of respect for the employees (3.5%), or other reasons, some of which might be of personal nature (5.2%).

The question regarding perceptions concerning the migration intentions of peers’ lead, in
descending order, to the following responses: 1-5 colleagues (42.5%), 6-10 colleagues (27.2%), 10-20
colleagues (12.3%), and more than 20 colleagues (8.8%). Results show that almost half of the sample
(48.3% respondents) estimate that more than six colleagues intend to emigrate. The decision to migrate
is firm for 22.5% of students in the sample, who chose the variants to a very large extent and to a large
extent, but these numbers can be higher because there are 32.9% who cautiously chose the response to
some extent.

Concerning the duration of living and working abroad, the highest response rate was registered for
the time range 1-3 years (22.3%), followed by permanent migration (18.9%) and by the choice over 5
years (14.6%). In other words, one out of five of the engineering graduates from the sample favor
permanent migration, and almost 15% incline towards long term migration (over 5 years). This implies
that Romania potentially cannot count on more than a third of its technical highly skilled workforce.
The statistical average computed for the reasons influencing the decision to migrate show that the first
three places in the ranking are taken by wages/income (4.51), career opportunities (4.36), and desire to acquire
new experience, professional career (advancement) (4.20). In correlation with the response on the decision
to migrate, which received a third of the preferences, these responses indicate that the students do not
feel that Romania gives enough career opportunities to (recent) graduates, thus favoring brain drain.

The following countries ranked first as migration destinations, in descending order: Germany
(20.4%), the USA (13.8%), and the UK (12.1%). By continents or regions, preferences go towards
Western Europe (55%) and the UK (12.1%), followed by North America, represented by the USA and
Canada (17.1%).

We constructed a predictive model of emigration from Romania by applying the logistic regression
using the STEPWISE method. The method lead to an explanatory prediction model consisting of
eight variables, namely finding a job according to acquired skills/qualification, equipment andjor technological
infrastructure, quality of the educational system, at least one family member emigrated, family reasons,
new experiences, adventure, current personal material-financial situation, and economic growth prospects of the
destination country. Computation indicates that the predictors included in the model account only for
17.9% in the variations for the variable decision to migrate (20.3% respectively).

Overall, results indicate that the quality of the educational system and equipment andjor technological
infrastructure are not the main migration drivers, but, in conjunction with other factors, may influence
the migration decision. The variable finding a job according to the acquired skills/qualification neither for
our model, nor for the analyzed respondents represent a migration factor. It needs to be pointed out
that those respondents indicating this tendency did not choose the upper scale range for finding a
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job according to the acquired skills/qualification (i.e., did not select the variant 5 = to a very large extent).
Also, the variable new experiences, adventure is not a migration driver for those who are not very
interested in such life choices. Our respondents gathered around the levels 2 = to a [ittle extent and 3 =
to some extent. Respondents who consider their financial situation poor but are enrolled as students in
Romania tend to envisage a career at home and seem unlikely to migrate. The respondents who do not
have family members who have migrated (living and working abroad) are not tempted to migrate.
Results show that family reasons can be migration drivers, to the extent that they may favor the choice
to leave or to stay in an emotional relationship, but this dimension needs more in-depth analysis,
not accounted for by the applied questionnaire.

The emigration rate from Romania is a matter of concern for a variety of reasons. Most major
analyses on the socio-economic development and prospects for growth (carried out by the World Bank,
OECD, the International Monetary Fund etc.) discuss the negative implications of the demographic
decline in Romania due to low natality and high migration rates. In the Demographic Scenarios for
the EU published at the end of 2019, the European Commission [41] estimates that Romania might
lose up to 40% of its population due to migration by the year 2060. The loss is particularly high
in the young, active population, directly impacting the demographic sustainability of the country
and its” possibility to plan for the future. We resonate with De Grip’s assessment, that there is a
“war for talent” going on in the world and that the brain drain is unavoidable “if wages are low or labor
market prospects—as indicated by a country’s R&D intensity—are poor compared to other countries
that may attract these graduates” [42]. The new European Union members are in the losing position,
cohesion policy measures envisaged by the European Union having baby-step effects. On preparing
its” presidency of the European Council, Romania listed, among other proposals, policy measures to
reduce the intra-EU migration flows, such as labor retention actions, plans, and programs to reverse
migration flows and repatriate citizens who are employed in other countries, encouraging bilateral
agreements for the purpose of labor migration, etc. [43]. So far, such plans have produced little effect
upon the Romanian workforce residing in other countries. Researchers have proposed, alternatively,
that Romania compensate the missing skilled human capital by attracting skilled immigrants [17,44],
or by targeting the intended population, subjected to migration, with carefully selected measures [45].

The phenomenon of migration is a complex one, which may consider other aspects that we
have not introduced in our study, mostly because there is little knowledge regarding the values and
behavior of engineering students. Thus, we consider that our model, and its variables, can constitute
an inflection in research and explanation for the migration of engineers as a social movement.

The study focuses on the perceptions of students only. The results are important for all the
stakeholders in the educational process and for policymakers alike. The research team made the results
available to the academic leaders of the surveyed universities, and it can be expected that they will
initiate coordinated measures, starting with putting the debate concerning the migration of engineers
from Romania on the public agenda. So far, only the drain of healthcare personnel and the shortage of
medical doctors have been discussed as topics of concern.

Further research is needed to supplement the presented data and draw attention to the migration
phenomenon targeting engineers. This reality is often debated in meetings between universities and
industry representatives but is lacking sufficient data to be analyzed and understood as a separate
phenomenon within the migration waves of highly skilled workers from Romania and from other
European countries.
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Appendix B
Table A2. The quality of model suitability.
Model Fitting Information
Model Model Fitting Criteria Likelihood Ratio Tests
-2 Log Likelihood Chi-Square df Sig.
Intercept Only 3653.705
Final 3303.041 350.664 58 0.000
Appendix C
Table A3. Table confirmation or refutation of the null hypothesis (HO).
Goodness-of-Fit
Chi-Square df Sig.
Pearson 3281.969 3312 0.641
Deviance 3231.249 3312 0.839
Appendix D

Table A4. Percentage of total variance of the dependent variable (decision to emigrate) explained
by predictors.

Pseudo R-Square

Cox and Snell 0.179
Nagelkerke 0.203
McFadden 0.093
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