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1. Introduction

Team Bohr’s challenge deals with professional, practical, social and personal issues associated to 
international experiences in the scope of labour mobility. It arises from Italian Ministry of Labour 
and iConsulting (Italian company engaged in solving complex problems with good data and right 
technologies). 
Initially, the challenge was stated as: “How might we increase labour mobility within EU by suppor-
ting the workers with useful and actionable information, drawn from big data?”

In order to understand reach and implications of this challenge, research was performed on current 
situation of the topic, associated needs of the possible users and existing solutions. Conclusions of 
this research are presented in the present report.

Moreover, research lead to redefinition of proposed challenge, obtaining the following formulation: 
“How might we increase labour mobility within EU by supporting workers with relevant informa-
tion?” 

This redefinition aims to highlight that information must be personalized for every individual, so as 
to make sure that their particular needs are covered; and that it is not exclusively obtained from big 
data, but also from personal and direct experience transfer.

Several stages of ideation and prototyping were performed, which are reviewed in this report; and 
convergence towards business idea and final prototype implementation are explained in detail. 

In addition, contribution of external experts on the definition of final solution, including role of 
CERN experts, is stated. Finally, limitations of present solution are considered and lines of further 
development are analysed. 
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Niels Bohr (1885-1962) won a Nobel Prize in Physics in 1922 for his work on atomic structure and 
quantum theory, and he was involved with the establishment of CERN. In addition, during the 
1930s, he helped scientist refugees from Nazism to find a place where they could develop their 
activities and live in freedom.

2. Team Bohr
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We consider that this human side of helping people to start a new life abroad goes hand in hand 
with our challenge definition, so we named our team after this scientist to honour his role in the 
process. 
Team Bohr integrates business, communication, design and engineering skills in an international 
environment. Skills are represented by our members.

_2. Team Bohr
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Alfredo Adinolfi
Master degree in Industrial Engineer – UNIMORE (Italy)

He has contributed to trend research, benchmarking and need 
finding sections, as well as to the definition of user journey when 
entering our prototype stand. He has also interviewed advisors 
from iConsulting and Italian ministry.

“I have no special talents, 
I’m passionately curious”

“I am a curious person”

“I’m trying living 
and not surviving”

“I would like to explore the world”

Núria Egidos
Master of Science of Electronics Engineering – UPC 
(Barcelona)

She has played the role of group organizer and algorithm deve-
loper simultaneously. Her contribution also includes definition of 
business idea, interviews to cover technical issues and business 
feasibility. 

Matteo Guarnaccia
Product Design – IED (Barcelona)

He has defined group identity with his designs for presentations, 
videos and corporate image. He has also contributed to idea de-
finition and feasibility studies, as well as to the implementation of 
prototype stand.

Nicoletta Marangoni
Master Degree in Product Service System Design - Politecni-
co di Milano, UNIMORE (Italy)

Her tasks on design include posters, videos, document layout and 
user interface. In addition, she has also contributed to ideation 
and prototyping, as well as to definition of the final idea.

_2. Team Bohr
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Daniel Pinilla
Full Time MBA - ESADE Business School (Barcelona)

He has leaded the team, especially in the final, conclusive stages. 
His contributions on financial and business idea sections have 
been decisive, and he has also interview several users during need 
finding stage.  

“Status quo: a trap I want to avoid
by challenging myself and taking 

risks every day”

“Life without challenges 
becomes a routine”

“Don’t worry, be happy”

“No way to find, 
some ways to research”

Nicola Puliafico
Master degree in Management and Business Communication 
– UNIMORE (Italy)

His main tasks involve trend research, benchmarking and need fin-
ding, as well as the implementation of prototype stand. He has 
also interviewed advisors from iConsulting and Italian ministry.

Alejandro Woodward
Degree of Telecommunications – UPC (Barcelona)

As an engineer, he has implemented the technological back-end 
of the prototype, and he has also taken part in definition of bu-
siness idea and interviews during need finding stage. His contri-
bution towards idea convergence and prototype design and has 
been decisive.

Fabrizio Zucchini
Communication & Economics – UNIMORE (Italy)

He has contributed to trend research in the early stages of the 
project, as well to discussions on idea definition and convergence.
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3. Research findings

1.1 EU labour context
“Labour mobility is considered the key to increase Europe’s competitiveness growth and employ-
ment”.
Starting from this assumption the trend research has confirmed that the European labour market 
is still not unified.
The data that emerges incontrovertibly is that in the EU where the workforce is 242 millions there 
is a vacancy rate of 4.1 millions. On the other hand while there are a several number of EU citizens 
who want to work abroad, only 2.5% are currently living in another EU member state. 
The five EU Member States countries with the largest numbers of working-age movers were Ger-
many (2.6 million), the UK (1.9 million), Spain (1.4 million), Italy (1.3 million) and Switzerland (934,000). 

Movers have a higher employment rate than nationals in most EU Member States countries. Howe-
ver movers are significantly over-represented in elementary occupations. Among recent active EU 
movers, highly educated people were slightly more likely to move (2.3% have moved) than the total 
active population of working age (1.9%). This is true for most EU Member States and the positive 
difference is particularly high for Austrian and Italian (highly educated were around three times as 
likely to move as the average) active movers. On the contrary, in some Eastern European countries 
persons with lower educational levels seem to be more likely to move than highly educated per-
sons.

1.2 Small and Medium Enterprises 
One of the reasons that appear to be the cause of this imbalance is represented by the peculiarity 
of the European market, made up for 99,8% of SMEs. Small and Medium Enterprises in EU are 22.4 
million, employ 90 million people, 67% of total employment  and generate more than 3.7 trillion in 
value added.
Micro SMEs accounted for 29,2% of total employment, and small and medium-sized SMEs for 20,4 
% and 17,3% respectively.
According to the assertions of the SME’s annual report 2014/15 of Eurostat this data looks set to 
rise in number in the near future. Medium-sized SMEs are forecast to do slightly better than small 
and micro enterprises in 2016.

The structure and size of the SME does not allow these to be able to easily reach workers throu-
ghout Europe, this just has to be considered one of the causes of the high Vacancy rate (4,1m) in 
the EU.

1.3 Job Portals statistics
Also the channels used by companies and workers reflect an information asymmetry.
On the one hand there are the workers who are actively seeking work on the main Job portals, just 
think that 150m workers have a CV online, and platforms such as Linkedin, infojobs, Clicklavoro is 
used by hundreds of thousands users every month.
On the other hand there are the companies that  are still reluctant, for problems related to the lack 
of knowledge and lack of trust of the medium, to rely on job portals to publish their vacancies, 66% 
of the european companies don’t post their job offers in internet. 

1. Trend Research outcome

_3. Research findings



Dossier_Team Bohr

2. Identified Needs and Personas

Starting from the re-definition of our challenge we have come to identify two possible user of our 
service and their related needs.

2.1 Personas
We have identified the following personas:

_3. Research findings

“I want to bring different approaches for problem solving and innovation in my company. 
It is enriching from a personal and professional point of view”
Maria Montes De Oca

Maria is a recruiter who works for account of a medium company always looking for new workers 
carriers of know-how and new ideas from abroad.
The recruiter needs a system that allows him to reach as efficiently and effectively as possible the 
workers it needs and that perfectly fits company’s needs, minimizing the possibility of failure in the 
selection process.
She also needs to meet the needs of workers and to support them during their relocation and their 
integration in the new contry, even if the company doesn’t have a special office or staff dedicated 
to this.

- Recruiter
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“I want to open my mind, have different perspective and improve my profile”
Carolina Peri

Carolina is a an Italian engineer, she is looking for new groth opportunities to improve her profile 
and CV. 
She needs to find a job that interests and incentives him in a company that is safe and reliable.
Equally important to her are the needs that will arise once hired;. Carolina will need support during 
is integration into the new reality both in company life and in country and community life.

- Potential worker

_3. Research findings
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3.1 Research methods
The analysis was carried out using traditional research methods supplement with a field research.
Several interviews have been made with recruiters, workers and other potential interested users, 
identifying those already users of similar services. The interviews have allowed us to identify and 
learn more about existing solutions that  respond to the needs identified above.

3.2 Existing solutions
Existing solutions identified can be divided into two main categories:

- Solutions for Recruiters:
It revealed that although there are solutions that allow Human Rosources to publish and dissemina-
te broadly new job positions open, hardly these services have an European dimension.
At the same time it appears that existing solutions are limited to make the match between company 
and worker, without offering any additional support to companies that want to hire a worker from 
abroad.

- Linkedin: Business oriented social network, mainly used for professional networking.
- BroadBean: Platform help recruiters to reach candidates in a fast, effective and efficient way, 
spreading job offers to multiple online job portals.
- Infojobs:  Job portal allow companies to post job offers.
- Eures: The European Job mobility portal, allow people and companies to find the best opportu-
nity in EU.
- Glassdoors: Job search engine and review sites, allowing people to review their company

- Solutions for Workers:
From the point of view of the workers it showed that despite the existence of numerous job portals 
dedicated to job search and numerous social network dedicated to creating a community in the 
new country, feels the lack of a structured and reliable service that support the workers during all 
the hard phases of moving. 

- Linkedin: Business oriented social network, mainly used for professional networking.
- Jobyourlife: web-recruting platform that use  cv geo-localitation  to allow people to find the ideal 
job  where they desire.
- ShareEurope: Comunity were it’s possible to find experiences of other expats.
- Expats Blog: Blog that allow people to get info from people already had “moving” problems.
- Meetup: Network that make easy to everyone to organize local group in order to spend time with 
other expats.
- InterNations: Network for expats to exchange bureaucracy tips.

3. Benchmarking

_3. Research findings
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4. Development

_4. Development

Name Explanation Stages 
reached

Selected/Discarded
Why

FriendHub

MoveOut

AroundYou

A platform to put in touch people who:  
 

- move to the same country 
- want to know about culture in the 

destination country 
- come from the same country (start 
community from home country and 

share whole experience) 
- come from different countries (create 
a community already in the destination 

country) 
- can share common interests, dates of 
moving… (several filters to select search 

criteria)

- An application to help people that have 
the possibility to move to another country 

but haven’t got enough motivation.

The way of doing this is by: 
- Searching for a country and a city or 

getting inspired by the application looking 
in a random way new cities.

 
- Showing chart, information, pictures, and 
videos so the user can learn easily about 

the place he/she wants.
 

- Giving tips, informations, to do list and 
comparing the different country.

- Overview of how would be settled your 
daily life

- Provide the user with useful information 
on practicalities and facilities

Integrate information about housing, facili-
ties (schools, offices, banks, hospital,..) and 

transportation between them.
Benchmarking of different lifestyle in the 

different country

Projected 
 

Prototyped 
 

Tested

Projected 
 

Prototyped 
 

Tested

Projected 
 

Prototyped 
 

Tested

Discarded
- People feeling the need to 

talk/interact with people 
before be engaged in a group. 

- Difficult to define the metrics 
to find similarities among the 

users 

- Groups are too strict, maybe 
a group could be guided by 

more drivers

Discarded
- The app isn’t enought 

empathic

Discarded
- Too many steps, they can be 

compressed
 

- The user can select what he’s 
interest to check without 

specifying how many kids he 
has

 
- The visualization of the 

facilities should be before the 
selection of the 
accommodation



Name Explanation Stages 
reached

Selected/Discarded
Why

Swap
YourLife

Workinder

TalentHub

Provide the user an experience for going 
in another country swapping work and 

daily life 
 

- We can guarantee: 
Professional opportunities 

Social contacts 
Accommodation 
Generic facilities

- App in which both employers and poten-
tial employees can interact and look for a 
“match” putting together the interests of 
the person and the requirements of the 

employer.
- Aims to generate motivation of people 
to live abroad for a short period of time 

and experience what it is like
- Focused on short term opportunities (1-6 

months) 
- Focused more on hobbies and activities 
that aren’t necessarily part of the profes-

sional background of the person
- Source of motivated labor force for spe-
cific tasks on small companies/businesses

- internships, vs youth unemployment
- Motivation should make people more 

open to go abroad again!
- in the line of erasmus, but accessible for 
all people, even if they’re not at university
- users: companies posting the jobs, final 

user, government

Optimal matching of highly qualified wor-
kers and open positions in Europe using 

big data and existing online 
platforms, thus encouraging labour 

mobility and talent exchange from the 
hand of partners with a consolidated 

presence

Projected 
 

Prototyped 
 

Tested

Projected 
 

Prototyped 
 

Tested

Projected 
 

Prototyped 
 

Tested

Business 
Model

Discarded
- Hard for someone who wants 

to swap, to leave his private 
things to someone else (pets, 

car, friends…)

Discarded
- Reliability of information

- More detailed info about job 
offerings and profile of people
- People has mind paradigms 

about only searching what 
they like, and not opening to 

new unknown experience

Discarded
- Identify filters to calculate 
mobility potential: based on 

former experiences of
 potential workers abroad, 

personal preferences, family, 
online activities, etc., we 

obtain a ponderation 
regarding how much is this 
person willing to go abroad, 

and apply this as a filter in our 
crawling-  guarantee success 
of selection both in technical 

and personal aspects
- How to attract our customers 
- Which filters to apply when 
crawling information, so that 

they are relevant for selection, 
but don’t lead to unresolvable 

systems?
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Name Explanation Stages 
reached

Selected/Discarded
Why

GlobHub App to create the best matching between 
the recruiters’ needs, and the workers’ 

needs.

For the recruiter’s side: 
- efficient  recruitment system

- reach internation profiles
- Increase success rate

For the worker’s side:
- Practicalities and bureaucracy support

- Join a community
- Receive more information

- smooth integration into the culture

Projected 
 

Prototyped 
 

Tested

Business 
Model

Financial 
Plan 

 
Presentation 

to the 
investors

Selected

_4. Development
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5. Project proposal

Performed research has shown that there are 22.4M SMEs (50 to 250 employees) in UE willing to 
grow with the incorporation of international talent [1]: hiring workers from abroad comes hand in 
hand with knowledge, new perspectives and creativity; and it supposes a wider pool of profiles to 
find the exact skills they require.
At the same time, they need an efficient recruitment both in terms of time and budget, for cost of 
selection process is limiting for SMEs. And their investment must be protected: once they hire a 
candidate coming from abroad, there must be a guarantee that he/she will perform satisfactorily in 
the firm and will integrate into the new country, thus willing to stay in the firm instead of going back 
to the home country. 

In parallel, there is a significant labour force looking for a job (242.3M seekers [3]), and more than 
half of them (150M seekers [2]) leverage on online platforms to spread their profile and increase 
their possibilities. 
In addition to finding a job, they pursue professional growth by means of an internationalization 
of their profile. This will eventually imply moving to a new country, so they will also need relevant 
information about accommodation, healthcare, bureaucracy and other practicalities, and most im-
portant: the reassurance and support of equals when moving abroad.

It is clear that there is a point where both sides come together to fulfil their mutual needs, and this 
is the main goal of our solution: GlobHub is an online platform which aims to connect international 
talent with seekers of those profiles.

CONNECTING GLOBAL TALENT

_5. Project proposal
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From the recruiters’ perspective, 
they can reach international talent 
and find best profile for their needs. 
We provide them with a ranking of 
candidates considering profile su-
itability and mobility potential, to 
make sure that workers coming from 
abroad will adapt to the country. 
Ranking is performed automatically, 
which shortens the process and im-
proves recruitment efficiency.

From the candidate point of view, 
they can receive offers from all 
over Europe, which opens the door 
towards an international career and 
professional growth. Additionally, 
we provide them with relocation 
support, and we host a community 
of equals who can accompany them 
during mobility experience. 
In addition, for candidates who are 
not selected, we offer feedback on 
their mismatch for this selection 
process

Finally, we collect feedback both from recruiters and candidates, which we use to improve internal 
operations for ranking the candidates. 

Together with the present document, two videos have been provided; they illustrate GlobHub ope-
ration principle, showing the personal journey of both candidate and recruiter when they choose 
our solution and how we can cover their needs while providing an enriching user experience.

_5. Project proposal
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6. Business model

The Business Model for GlobHub is described using the Lean Business Model Canvas, to have an 
overview of all the characteristics and parts involved, which allows to better identify and describe 
the business opportunities.

_6. Business model
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1. Problem

How to increase labor mobility is a major topic for which we decided to break it down according 
to the customer segments we are focusing, so for each segment there is a problem identified we 
want to solve.

- HR Recruitment challenges: Refers to small headhunters which have a high demand to seek for 
candidates in a fast way, but lack of technological tools. Most of its recruitment processes are done 
with labor force dedicated to go to job fairs, talk to universities, screen CVs manually, etc. For 
candidates in foreign countries, time is spent in telephone/skype interviews to do a first screening. 
When people from outside is hired, there’s a high risk of people not adapting to the new country/
culture and returning to their home countries in a few months, making the headhunter to lose a 
client, and everyone losing time and money.
- SMEs (50-250 employees) challenges: Not proper HR departments established so many times 
they outsource those services, spending time and money in it, and in many cases there is no use 
of technological tools (job portals, job posting, etc) but manual processes such as participating in 
job fairs, looking for interviews with universities. Not in control of the recruitment process as they 
want.
- People looking for jobs: Spread information in different portals around Europe, difficult to find in 
one place different opportunities. When moving abroad, the information to move is not available 
always, and not all hiring companies have a “social affairs” office to help new employees with relo-
cation. They feel alone in the process of cultural adaptation.

2. Customer Segments

As we described in the needfinding section, there are two sides of the labor mobility dynamics: the 
companies looking for employees and the people looking for jobs. The side of the companies we 
divided it in 2 subsegments, Small HR (recruiting) companies, and SMEs with 50-250 employees. 
This selection of segments derives from the fact that the SMEs of that size are big enough to recruit 
people from abroad, but small enough to have proper HR departments and specialized people to 
perform selection and recruitment processes. The size of this market is 2.2 million in Europe

The last segment is the people itself looking for a job, from which in Europe, from a labor force of 
242 million people, 150 million have their CVs in at least one job portal. This brings us a big market 
to pursue.

3. Solution
The solution describes the main features in how the platform addresses all customer segments in 
one solution, allowing recruiters to seek for candidates all across Europe with a high reliability on 
the mobility information, and the skills expected. For the people, a centralized marketplace where 
they can find information about the company and the country, and if hired, a relocation program in 
which they will be supported with the information they need to move in a smooth way to the new 
country and furthermore, enable communication channels with people living similar experiences 
who can share them and build a community around the platform and people moving abroad.

_6. Business model
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4. Unique Value Proposition

States the added value for each customer:

Recruiters: Select better people, not only locally but internationally, with a better assessment about 
how each candidate would move abroad according to the mobility index. Save time, 30% less in the 
first pre-selection of candidates, with more accurate selection and as well money spent in human 
resources scouting manually the candidates.

Candidates: Access to an international pool of job opportunities in a fast way, obtaining immediate 
feedback of the fit with the job offer, and further feedback of the selection process improving the 
recruitment experience. Relocation support when hired abroad, to live a smooth transition to the 
new country, with all the information and putting them in contact with people living a similar expe-
rience in that country.

5. Unfair Advantage

The competitive advantages of GlobHub are both in terms of the technology used and the services 
provided to the customer. This is the algorithm to make the matching process with the job offer and 
the mobility index. The relocation support and the community engagement through the tools (blog, 
chat, email) to contact people who is living a similar experience in the same country.

6. Channels
GlobHub is a platform accessed via internet, so from any computer, laptop, notebook or smartpho-
ne the customers can use it.

7. Cost Structure

The costs are low due to the fact that it is a platform with no manufacturing process and with no 
inventories. The fixed costs are mostly to develop and maintain the platform, run the office, marke-
ting and salaries.

8. Revenue Streams
Recruiters are the ones defined to pay for the service. They will be charged per job offer with its 
correspondent relocation support for the candidate hired. The payment will be on average a 6.2% 
of the annual salary for the job offer. This percentage comes from an industry analysis on how much 
headhunters charge companies for their services, the type of job offer (senior or junior) and how 
likely is to hire a senior or a junior profile for the segment of SMEs.

_6. Business model
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7. Technical report

Present prototype is focused on candidate ranking section of the total solution; it does not imple-
ment relocation support network. Its main operation principle is depicted at Figure 1, and its tech-
nological backend is implemented using AWS [1]:

- Information (mainly user profiles and internal computation results) is stored in a relational data-
base managed with MySQL. 
- Computation is performed using an EC2 instance of Amazon Cloud Services.  The HTTP requests 
are served with an Apache server that also runs on the EC2 instance.

It consists of two sections that run in parallel: on the right side at Figure 1, a candidate with a sample 
profile finds a job offer in LinkedIn and applies for it. This leads to an application process which 
includes professional and mobility questions – the last will define this person’s potential to have a 
successful integration into the country where the firm is located, in case of being a foreigner.

Answers are stored in the database and used for internal computations, which will lead to determi-
ne candidate’s mobility index and suitability for firm’s offer. Finally, mobility potential is presented 
to the candidate, as well as useful information about the country where offering firm is located, so 
as to encourage his/her interest.   

On the left side, a recruiter from a sample firm posts that job offer and checks applicants’ profiles, 
which have been stored and are presented in a ranking regarding their suitability for the offer.EXECUTION FLOW

Figure 1. Operation principle of GlobHub prototype 

1. General idea of the prototype

_7. Technical report
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Figure 2. Application via LinkedIn 

Figure 3. Application form 

In the coming sections, both users will be explained in detail and implemented algorithms will be 
presented. For the present prototype, algorithms operate with manually determined parameters, 
obtained from needfinding research and European demographics ([4]-[6]). 

In further versions, these parameters will be automatically and optimally tuned using machine lear-
ning techniques, which are introduced.

_7. Technical report

A sample applicant (a microelectronics engineer) can reach GlobHub following a standard applica-
tion process. In the present prototype, he/she will find a job offer in LinkedIn (see Figure 2).

2. GlobHub for candidates

Applying in this portal redirects the candidate to firm’s application form: user interface can be seen 
in Figure 3, and form can be filled in in [7]. Questions to be filled include professional fields (years 
of experience, education level) and mobility questions.
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The last are used to compute mobility index (applicant’s potential to have a successful integration 
into the country where the offering firm is located), which is used to rank the candidates in the 
recruiter side.
The set of mobility questions has been determined from needfinding research and European de-
mographics ([4]-[6]).  A complete list of these questions can be found at Appendix I; and algorithm 
developed for mobility index calculation, which is depicted at Figure 4, will be explained next.

Mobility questions can be grouped thematically in clusters, and they have a set of possible answers. 
This allows defining three types of weights (one per cluster, one for each question within the clu-
ster, and one for every possible answer) to scale the corresponding level; then, ponderated results 
are added to obtain the global mobility index.

In the present solution, these weights have been experimentally determined (they are listed in 
Appendix I) based on European demographics ([4]-[6]), and aiming to obtain coherent results with 
available profiles (mainly IdeaSquare fellows and attendants to the exposition session). 
With the perspective of a further development, weights can be automatically and optimally tuned 
using machine learning techniques, as explained in coming sections. 

Answers to application form and computed mobility index are stored in the database (as shown in 
Figure 1) as candidate’s profile, to be later used in the recruiter side. 

Still in the candidate side, it is important to mention that GlobHub is transparent until this point, 
that is, application takes place in the firm’s official website. This is done to provide the candidate 
with a familiar, reliable interface. 

Once application is complete, GlobHub is introduced to the user (see Figure 5): useful information 
is provided about the country where firm offering the job is located, to encourage candidate’s inte-
rest. In addition, candidate’s mobility index is presented, as an indicator of his/her current potential 
of success when moving to that country.

Figure 4. Algorithm to determine mobility index
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In further versions of the solution, candidate will be able to register in the platform and obtain 
additional services, such as: 

- Feedback on selection procedure in case of not being selected
- For selected candidates, relocation support (if offering firm has contracted this service)
- Post personal feelings and impressions about mobility experience, impressions on the new firm, 
etc.
- Join a community of GlobHub members to share mobility experiences, receive and give advice, 
obtain and provide first-hand information
- Questionnaire covering impressions about selected candidate, so as to assess accuracy of our 
ranking algorithms and update their parameters accordingly to their performance

Figure 5. Personalized, relevant results related to firm location

_7. Technical report
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Recruiter from a sample firm (automotive company MOTOR) can use GlobHub to ease and optimi-
ze recruitment. Available options provided by the prototype are shown in Figure 6.

First, recruiter will specify job characteristics by means of the form depicted at Figure 7, which can 
be filled in at [8]; then, the offer can be posted in several job portals – implemented option for the 
present solution is LinkedIn.

3. GlobHub for recruiters

Figure 6. Available options for a recruiter

Figure 7. Job offer form 

GlobHub.

After that, candidate profiles are retrieved from the database to rank them regarding their suitabi-
lity with regards to published job offer.  Algorithm to perform this ranking is depicted at Figure 8. 

First, distance between stored professional profiles and specified requirements is computed. Then, 
these distances and mobility index (calculated for every candidate) are scaled times the correspon-
ding weight and added, which provides a global suitability factor. Finally, candidates can be ranked 
using this factor: best matching for firm specifications is the candidate with a highest score.
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In the present solution, weights for ranking algorithm have been manually determined, but in fur-
ther stages they can be automatically and optimally tuned using machine learning techniques, as 
explained in coming sections. Actually, using machine learning for candidate ranking is an existing 
solution [3], which supports feasibility and interest of application of this option.

As a result from the algorithm, recruiter can see candidates ranked regarding their suitability for 
the posted job offer and potential to integrate into the country. In further versions, a longer list of 
features will be provided, including the following options:

- Define feedback on selection procedure if candidate is not selected
- Relocation support for selected candidates
- Questionnaire covering impressions about selected candidate, so as to assess accuracy of our 
ranking algorithms and update their parameters accordingly to their performance

Algorithms presented so far operate with fix parameters or weights, which have been manually 
determined regarding needfinding results and European demographic statistics ([4]-[6]). This ap-
proach presents two main limitations:

- Accuracy: it is very difficult to adjust parameters for the optimal result, that  is, to obtain a mobility 
index and candidate ranking which actually match candidate profile and firm’s needs
- Scalability: readjustment of all parameters is rather painful when some of the fields is changed or 
if more fields are to be taken into account to obtain a more accurate model

Machine learning (ML) techniques can solve these limitations, providing automatic and optimal 
parameter tuning. In particular, desired functionality can be obtained with a supervised machine 
learning predictor followed by a linear classifier [2].

4. Further steps: machine learning 

Figure 8. Algorithm to rank candidates
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4.1. Fundamentals of GlobHub solution using ML
Operation principles of this solution are depicted at Figure 9, comprising three main blocks:

1. System input: answers to fields in the application form (both to mobility and professional profile 
questions), which applicant fills during application process
2. Predictor output: mobility index or candidate ranking, depending on the corresponding algori-
thm
3. System output: rate of (un)suitability of the candidate to the new country or rate of (mis)match 
with regards to firm’s needs, depending on the corresponding algorithm

Figure 9. Fundamentals of supervised machine learning and linear classifier, applied to GlobHub

One experiment (candidate application) provides a set of answers that can be represented as a 
vector  (xa in Figure 9, for instance); so the system input is a compendium of those vectors of an-
swers (xa , xb …), obtained from applicants via the application form.

GlobHub operates on each vector applying a set of weights to provide a scalar output for each vec-
tor (predictor output, that is, mobility index or global suitability score, depending on the algorithm).

Each vector of hired candidate will lead to a worker experience (system output), which can be me-
asured as the rate of adaptation to the new country or matching to firm’s expectations, depending 
on the algorithm. Quantification of this experience is provided by the linear classifier. 
The goal of the system is to optimize adaptation and maximize hiring success rate, which means 
predictor weights shall be automatically and optimally adjusted both for mobility index and candi-
date ranking algorithms. This leads to the key questions that define GlobHub operation:

- How is parameter (predictor weights) adjustment performed?
- How is adaptation or hiring success (classifier output) determined?

Next section aims to answer them.
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4.2. Further analysis of GlobHub solution using ML
As depicted at Figure 9, supervised machine learning requires a training set to adjust predictor 
parameters, that is, a set of inputs with a known output. Weights are initialized and updated in 
successive iterations, until error between known output and actual output is minimized. In con-
ventional ML systems, minimization occurs at predictor’s output; in the present system, since 
known outputs are directly candidate experiences, error is minimized at system output.

Training set usually consists of half of total inputs, and the next half is used to verify parameter 
adjustment [2]. For a proper operation, ten input samples are required per parameter to be adju-
sted; this is translated into thousands of applicants in the scope of GlobHub, so that hundreds 
of profiles can be used as training set. In order to enhance system accuracy, weights are updated 
with successive “bunches” of candidates, and update is performed by means of feedback obtai-
ned from applicants and recruiters registered in the platform. 

As an example of training set, students enrolled in a mobility program in their university could be 
monitored in their last years of study and early professional career, to evaluate their integration 
into foreign countries and matching with firm’s expectations when they use GlobHub; this experi-
ment should be repeated in several universities around Europe to obtain relevant results. 

This system will gain in accuracy over time, inherently leading to an increment in mobility and 
hiring success for users. However, algorithm convergence and improvement of accuracy could 
be difficult to achieve, for a large number of candidates shall be monitored during a long time to 
obtain training sets required for parameter update. Solution limitations will be addressed in the 
limitations section. 
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8. Role of external experts

This section is a breakdown of experts interviewed as consultants for technical and business advi-
ce, and their contribution to the present or future stages of the project is stated. 

Experts from INVENIO [3], CRISTAL [1] and ROOT [4] experiments have been interviewed at early 
stages of the project, obtaining valuable advice on fundamentals about databases and handling 
large amounts of information. In despite of being interesting contacts, technology of those experi-
ments was not directly applicable to our solution, so this line of collaboration was abandoned.

As the project evolved, the use of Machine Learning techniques was introduced. In this field, TMVA 
section [5] of ROOT experiment seems suitable for our purposes, for it consists of a toolkit of clas-
sification algorithms based on machine learning techniques. Therefore, we could leverage on their 
expertise on further stages of the project to implement and enhance technological aspects of the 
project.

1. Connection to CERN technologies 

2.1. Execus 
Jordi Gili (President at World Sales Congress, Managing Director at Execus Social Selling [2], Spe-
aker and Author) was interviewed to determine the feasibility of establishing a partnership with 
LinkedIn to obtain professional information about users. He discouraged this approach and advi-
sed an independent platform which could leverage on LinkedIn profiles, but not depend on them.

This interview lead to the conclusive redefinition of business idea and paved the way towards final 
idea definition presented at IdeaSquare. 

2.2 BEN Europe
Manuela Montesinos - Founder and HR Head

We had the opportunity to interview Manuela Montesinos, the founder and HR head of the hea-
dhunter BEN Europe, a company sponsored by the EU Commission in Germany to seek for young 
talent, mainly engineers, from Italy and Spain to offer them different kind of jobs, internships, full 
time jobs, in different German cities. She told us that the awareness about the benefits of hiring 
people from abroad is high, but to take that into reality is not that easy. Specially for her, she works 
recruiting young engineers directly from the universities and job fairs for which she has a team of 
people dedicated to do that work, with a very high quality due to the responsibility she has with her 
customers, mainly german companies who look for engineers. As a headhunter, she has to present 
the best candidates and make sure that the ones selected are highly likely to fit with the job offer 
not only from a background and skills point of view but also from a cultural and social perspective. 
This is what she finds more tricky because is very subjective so she has to do a manual process of 
going and pick every candidate selectively and perform a personal interview to have a first approa-
ch and get to know the candidate, and the real possibilities of moving to Germany. While this stage 
is completed, she is discarding candidates and presenting other ones to the client for them to do 
the job interviews, until the desired profile is found. The whole process is between 1-4 months.

2. Feedback from companies

_8. Role of external experts
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She has detected that the use of job portals to select people will minimize time to look for candi-
dates, but losing in a sense, the face to face identification. The company doesn’t have expertise in 
the use of these kind of tools to recruit and are planning to begin doing something the following 
years, so when she knew about GlobHub she showed a lot of interest in using these kind of tool 
and knowing more how technology can make her work easier and saving both time and money. For 
her, reducing time to find candidates will improve the image with her clients and if the quality of the 
candidates is better, they will also reduce time selecting the final one. 

Manuela shared with us her perspective and is conscious that the trend of using big data, techno-
logy, social media, etc is growing and for her to keep up to date, she needs to get involved with it. 
She told us how she manage to do the hiring process, which questions to ask to the candidates to 
assess their mobility to Germany, and with all that information we were capable of designing a bet-
ter solution and close to what the customers like Manuela would like to have. This is why Manuela 
is very interested at this point, to make some pilot tests with GlobHub, and we are looking forward 
to test the platform with her, looking for candidates for a given job offer she give us. 

_8. Role of external experts



Dossier_Team Bohr

9. Limitations and further development

Present prototype is functional, yet improvable. In terms of algorithm for the calculation of mobility 
index, we have observed the following points which should be improved:

A) Mobility questions (to determine mobility index)

- Reliability of answers should be assessed, a verification system should be provided to guarantee 
that user answers are true and not faked to obtain a higher score in candidate ranking
- There is a complex correlation among identified questions, which should be taken into account to 
adjust algorithm parameters
- Results present a high degree of variability depending on personal situation of the applicant, so a 
more objective criteria to rank results should be defined
- More questions should be used to cover further mobility scenarios
- A psychologist expert in social needs will be eventually hired to assess the validity and weight of 
the mobility questions. This was a recommendation of Anna Cook (Head of HR at CERN) in order 
to obtain a more reliable and feasible solution

B) Social aspect: two main services beyond candidate ranking are provided, so their implementa-
tion must be addressed.

- On the one hand, it is necessary to develop the relocation support, both in terms of providing 
relevant information for a particular candidate (selecting housing, hospitals, groceries, etc.); and 
being the link between candidate and service providers (real state agencies, insurances, etc.) 
- On the other hand, GlobHub community must be started, which includes technological support 
and maintenance of a social network; selection of locals who could support the user; and selection 
and proposal of activities which could help the user to integrate into the new culture

C) Machine Learning

- In the present solution, a supervised predictor followed by a linear classifier is implemented. For a 
proper operation, a larger set of system inputs with known outputs (training set) should be defined 
to train the system and determine algorithm weights.

- Feedback to update algorithm parameters is obtained from recruiters’ and workers’ opinion col-
lected in the platform. In addition, we also take into account if hired candidate was the one on top 
of the ranking we provide (that is, parameter adjustment was correct) or in another position (and 
thus parameters should be readjusted). 
As a complement to this feedback, information on worker performance and implication on social 
activities in the new country could be collected to strengthen assessment of algorithm performan-
ce. 
In conclusion, feedback is one of the critical points of this system, for it is required in a variety of 
aspects and in a long-term basis.

1. Technological aspect 

_9. Limitations and further developments
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- In further stages of the system, complexity and variability of involved parameters will increase. 
As a consequence, more complex tools will be required. For instance, we have identified advan-
ced solutions on supervised and unsupervised machine learning which are suitable to identify key 
features from heterogeneous variables, such as neural networks [6], deep learning [3]  or Support 
Vector Machines and Support Vector Clusters (SVM/SVC [9]). 

D) Long-term scalability and maintenance: on the one hand, a higher computational power and 
storage capacity will be required as number of users grows; this can be obtained by upgrading con-
tract with AWS [1]. On the other hand, a more complex database structure will be required to hosts 
sections personalized for every customer firm.

From the business perspective, GlobHub has many opportunities to grow. Now at this early stage 
it has the limitation that the business depends only in the revenue coming from companies paying 
for its job offers (including the relocation support for the hired candidate). From the point of view 
of the companies, they are the most benefited if the people they hire are happy and willing to stay 
working for a long period of time, so giving them the support to make a smooth cultural and social 
adaptation is key. The market size is big enough to gain quick traction and inertia involving more 
companies and building the communities with the people that begin to be hired, with other people 
outside the network in the first place, but then everyone as part of GlobHub as the platform that 
helped them in the transition to a new country. Other revenues that will help boost the business 
are advertising from local restaurants, shopping malls, retail stores, and so on, which are also willing 
to sell their services inside a growing community. 

When the community is big enough, in 2 years approximately, the business should be able to 
generate other revenues from internal developments such as games, trivias, and tools rela-
ted to social interaction in which the people, freely, would have access to more entertainment 
and opportunities to network. As well, a “high-end” relocation program is going to be offe-
red to the companies for those positions that are for senior candidates, in which the customi-
zation of the relocation support is much higher. It would be more personalized and with more 
features for the candidate and family such as finding job for the spouse, extracurricular activi-
ties for the children, and differentiated housing and car buying options, even with the possibi-
lity to pick the candidate at the airport when arriving and giving the keys of the car or house.  

Those different and additional revenue streams will strengthen the business with the same com-
munity and not depending only on new job offers every time, but with a recurrent customer base 
buying different services.

2. Business Further Developments

_9. Limitations and further developments
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10. Appendix

Appendix 1. Business Model
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Financial plan
1. Hiring plan

Year 1
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Years 2-5
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Year 1

Years 2-5

2. Sales plan
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Year 1

3. Profit and loss
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Years 2-5
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Year 1

4. Cash Flow Statement

5. Balance Sheet
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The following is the list of questions related to mobility aspects, which a candidate using the pre-
sent prototype will answer during application process. Their answers are used to compute mobility 
index (applicant’s potential to have a successful integration into the country where the offering firm 
is located), which is then used to rank the candidates.

This set of questions has been determined from needfinding research and European demographics 
([4]-[6]). Questions and possible answers are listed next, grouped in thematic clusters, together 
with parameters used for algorithm computation, that is, weights associated to every possible an-
swer, to every question and to each of the clusters. The more relevant the field, the higher the 
associated weight. 

As it has been mentioned, these weights have been experimentally determined to obtain coherent 
results with available profiles (mainly IdeaSquare fellows and attendants to the exposition session); 
but in further stages they would be automatically and optimally tuned using machine learning te-
chniques. 

In addition, a psychologist expert in social needs will be eventually hired to assess the validity and 
weight of the mobility questions. This was a recommendation of Anna Cook (Head of HR at CERN) 
in order to obtain a more reliable and feasible solution.

_10. Appendix

Cluster Cluster
weight

Question
weight

Question Possible answers

Demographics Q1. In which European country do 
you live in the present?

Q3. How satisfied are you with 
quality of life in the country where 

you work in the present?

Western

Very satisfied

Western

Very unsatisfied

Central 

Somehow satisfied

Central 

Much better

No difference

Eastern 

Neutral

Eastern 

Better

Northern 

Somehow unsatisfied

Northern 

Much worse

Worse

Q2. Where are you from?

Q4. What are the chances for you 
to find a job abroad compared to 

chances of finding a job in the 
country where you work in the 

present?

1 1

1

2

2

2Engagement

Table 1. Mobility questions and associated weights

Appendix 2. Technical report 
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Cluster Cluster
weight

Question
weight

Question Possible answers

Q5. Do you have prior experiences 
living/working/studying abroad 
during a period longer than 3 

months? 

Yes

3

Neutral

Neutral

No

1

Yes

Yes

Below 40

English 
(vehicular language)

3

Spanish

2

No

No

Above 40

Italian 
(local language)

More than 3

Low engagement

With children

No engagement

With other relatives/
friends

German

2

Somehow engaged

With spouse/partner

1

Very engaged

On my own

More than 3

French 

Q7. How many languages do you 
speak? 

Q9. Do you have any friends or 
relatives in Italy? (country where 

offering firm is located)

Q11. Has someone among your 
relatives and/or friends ever lived 

abroad? 

Q13. What is your age? 

Q8. From the following list, which 
languages do you speak?

Q6. In how many different cities, 
both inside your home country and 

abroad, have you lived? 

Q10. How much engaged do you 
feel with your relatives?

Q12. If you wanted to work abroad, 
would you move on your own or 

along with other people?

2

2

5

1

2

1

1

4

3

5

4

3

Mobility 
Experience

Adaptation

Personal
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[https://business.linkedin.com/talent-solutions/resources/recruiting-tips/talent-trends-2015 (All the Linke-
din’s Report)]
[http://ec.europa.eu/eurostat/statistics-explained/index.php/Job_vacancy_trends (Job vacancy trend)]
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