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Abstract: Can safety organization of a company be visualized using network science? What
kind of relations of occupational safety are between managers, employees, Occupational
Safety Specialist (OSS) and Occupational Safety Representatives (OSR)? As a result of the
knowledge of network science, We try to visualize the occupational safety layer network of
the examined companies, with its tools. First of all, We examine whether this can be defined
and visually represented in any randomly selected company. To explore the problem, We
used directed network, weighting the connections with numbers of occurents between
participants. We included six companies with an Occupational Safety Service Provider
(OSP) or an OSS into the research. To map the relationships, We created a questionnaire
that We made available both on paper and online as well. To process the responses We
used Excel, and the Gephi application which can handle the directionality, the weighting
and the graphical displaying. The results have been shown that network science can be
used to present and analyze the safety layer of an enterprise. Based on the research, We
came to the conclusion that the obtained results can be used to determine the areas of
organization to be developed in terms of occupational safety at the examined companies.
Keywords: occupational safety layer network, human reletions network, occupational
safety, ocupational safety representative

1 Introduction

We live amoung networks. More and more research is looking at organizations
from a network science perspective[l1]. We examinate the occupational safety
relations at some companies. It would be good if OSR had a significant number of
relations, because, according to an EPSARE project[2], they can play a significant
role in prevention. In our study, networks are organized around nodes, as Barabasi
put it, in his view, most of the networks are not random is created but organized
around nodes[3]. Many studies deal with multilevel networks within
organizations[4][5], and although there should be isomorphism between levels for
multilevel analysis[6], however, We examine the OSLN on its own. Getting to
know the network of human relationships in a chain[7] has helped a lot in defining
the task. Network research fits well with workplace risk management and It is, one
of its areas.[8]

2 Research method

We first compiled a questionnaire and then sent it to five OSS and OSP to look for
businesses in their area of operation who would be happy to participate in the
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research. This area covered about two hundred businesses. When We started our
research, We hoped to look into at least eight companies, but We hit a wall
everywhere. Finally two Professionals helped us, and We got results from six
companies in two ways, because the labour safety, and the occupation health
networks are separated in many companies. The first two were examined by Imre
Komlédi, He had taken questioneries to the Ownners, and asked them to help us.
This organisations filled them out by theirself. The next three companies I
examined myself, and I asked them personally employee by employee. The last
research was made by Ferenc Faragd, who asked employees with similar method
as I. The questionery was assembled by online as well, but finally nobady used it.
We used directed network for my research, because We wanted to know that, if
the relations were bidirectional, or not. To displayed results, We used Gephi
application.

2.1 The questionery

The final version of questionery had five questions. The online questionery was
similar with this. The first two questions were about titles at the company, third
question was about labour safety, fourth question was about occupational health,
and the fifth question was control question of third question.

Q1: Status at the company?
Q2: What is Your occupational safety task of the company?

Q3: From whom do you get instructions, education and help related to
occupational safety?

Q4: From whom do you get the referral? Who sends you for a medical
examination?

Q5: Who can you turn to with your remarks, problems and questions related to
occupational safety?

3 Results

When We sent out questionnaires We could not be sure that everybody would
send them back. Then We thought it over. Nothing would happen, because if She,
or He was a hub, then She or He would appear as an unidentified person with a lot
of relations, otherwise She or He would be a standalone individual with few
relations. We marked them with question mark and painted them red. We
displayed individuals’ strength with their sizes. If the average degree was > = 2
then the relationships were mostly two-way, if it was <2 but it was > = 1 then the
relationships were mostly one-way. (Except for special cases where everyone was
connected to everyone with only one one-way edge)
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Unidentified
No answers Nodes nidentitie Edges Average degree

employees
1st Company Labour s.afety 1 37 2,846
Occupation health 18 1,385
2nd Company Labour Sfafety 27 46 1,769
Occupation health 20 0,769
3rd Company Labour s.afety 5 5 0 4 0,800
Occupation health 2 0,400
4th Company Labour s.afety 19 19 0 18 0,947
Occupation health 0 0,000
Sth Company Labour s.afety 27 27 0 1 0,037
Occupation health 26 0,963
6th Company Labour s.afety 154 504 3,170
Occupation health 185 1,164

Figure 1

The occupation health layer network (Figure 3) presented Us the Occupation
Health Care without health care provider. We could see that the relations were
only one directional. It was right, because the stuff in duty sent employees to
medical check. Our main problem with this illustration was that, there were two

First company labour safety layer network

Results (Results from Gephi)

Occupational Saféfy Service Provider

Figure 2

HR Spigialist ?

employees, who could get medical referral from unidentified personal.
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Figure 3
First company occupation health layer network

At the following results We focused on only to present the main problems.

Second examined company was a small company as well, with twenty employees.
They all sent questioneries back. Problems were the same as before. There were
unidentified titles, and there were employees, who got medical referral from
unidentified personal.

Third examined company was the smallest company of all examined, and the
occupational safety problems of a typical Hungarian company became clear. The
Administrator is the Executive Director’s wife, who did not do real job for the
company. This company had an outsider Occupational Safety Provider. As We
could see, the employees were not interested in Occupational Safety, because
relations had only one direction. (Figure 4)
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Figure 4
Third company labour safety layer network

At the next company, which was the fourth, problems were the same as before. It
was a small company too. The employees were not interested in Occupational
Safety because relations had only one direction. The main problem at this
company was that, the employees known nothing about annual medical check.
Two of them were the Executive Director’s relatives. (Figure 5)

Occupational Safefy Service Provider

Executiv@Director

Adminigbrator 1 .
Project Manager 1

Adminigtrator 2 Project Manager 2

Adminigtrator 3

Adminigtrator 4 Emplayee 11
mpldyee
Emplayee 1 Empldyee 10
Empl@yee 9
Employee 2 Empl@yee 8
Emplgyee 3
o Empl@yee 7
Emplgyee 4 Empl@yee 6
Emplgyee 5
Figure 5

Fourth company occupation health layer network

Fifth examined company was a small company as well, but they were the first,
which required to elect an OSR. We did not find an OSR in OSLN. They were
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not interested in Occupational Safety, but They at least went for an annual medical
examination. At this result (Figure 6) We thought, everything was over. Mainly
because We have made the documentation of occupational safety, but We did not
have contract with occupational safety services. Then We considered, and We
recognised, We did not get faulty result, because it showed Us, which areas had to
develop at the company.

Executive Director N . .
FinancialAssistant
Occupational Safety Service Provider

Research Direktor Chief Financial Officer

Research Group Leader 1 Market Researcher Assistant 2

Research Group Leader 2 Market Researcher Assistant 1
“Netpanel" Group leader ) Junior Account Manager
Financial Officer
Senior Consultant N y Recruitment Staff
IT Specialist Junior Researcher 2
Researcher 1 Junior Researcher 1
Statistical Staff 2
Researcher 2
Statistical Staff 1
Researcher 3
Researcher 4 Project Coordinator 4

Project Coordinator 1 Project Coordinator 3

Project Coordinator 2

Figure 6
Fifth company labour safety layer network

The next company wich was the sixth in the row, but it was the biggest. Ferenc
Faragd was a huge help in my data collection at this company. He asked
employees personally too. They sent one hundred and fifty-four answers back.
Processing was slower, but the results spoke for themselves. They were the nicest
layer networks of them all. Nodes were well recognized, but the layer networks
had the known problems.
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Figure 7

Sixth company labour safety layer network

There were not identified titles (Figure 7), and there were employees, who got
medical referral from unidentified parcipiant (Figure 8).
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Figure 8
Sixth company occupation health layer network
Conclusions

We confirmed, We are able to display the OSLN of an arbitrary company. It helps
us to recognise occupational safety deficiencies at the company. The research
highlighted that we have to focus on the roles of OSP, OSR or OSS. We could
recognise that, OSR do not have many relations at the examined companies, and
sometimes the employees try to avoid election of OSR.
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