MATEC Web of Conferences 245, 12004 (2018) https://doi.org/10.1051/matecconf/201824512004
EECE-2018

Analysis of tools for assessing the terms of
working environment of foreigners

Anna Svetlakova'”, Tatiana Kaverzneva', Dmitriy Tarkhov', and Natalia Belina!

! Peter the Great St. Petersburg Polytechnic University, Polytechnicheskaya 29, St. Petersburg,
195251, Russian Federation.

Abstract. The critical review presents an analysis of foreign studies
designed to assess the state of working conditions. The aim of the work is to
identify the main areas of research that can be adapted for Russian
enterprises. It was found that there are several foreign instruments for
assessing the state of working conditions, on the basis of which a new
methodology applicable to Russian enterprises can be formed, which will
greatly contribute to the prevention of accidents at the workplace.

1 Introduction

In industrialized countries, activities aimed at preventing occupational injuries are quite
successful. In Quebec, Canada, the number of cases decreased by 50,000 from 1997 to 2013
[1]. This is primarily due to the fact that the labor protection system of developed countries
is focused on the prevention of accidents and occupational diseases, and in Rus-sia there is
an emphasis on eliminating their consequences [2]. The analysis of foreign ap-proaches to
the assessment of the state of working conditions will identify the most power-ful aspects
that will allow to formulate a methodology adapted for Russian enterprises. The state of
working conditions is one of the important indicators of the effectiveness of labor protection
[3]. Some researchers have defined the effectiveness of labor protection as the ability of
enterprises to prevent occupational injuries [4]. Others have identified it as the lack of
occupational accidents and occupational diseases or injuries for a long period of time [2]. For
the purposes of this study, a definition of the effectiveness of labor protection based on two
specific criteria was adopted:

- Business works well if its OSH management is effective [2];

- Occupational health and safety management is effective if it leads to the reduction or
elimination of occupational injuries and illnesses both in the short and long term [5].

Assessment of the state of working conditions is carried out mainly using performance
indicators. The indicator of effectiveness is the measurement of the indicator, which is con-
sidered to be the main one for the model under study [6]. In the foreign literature, two types
of indicators are described that are used in assessing working conditions: reactive and pro-
active. The first allow to assess the impact of the actions taken on OSH management. The
most frequently used reactive indicators is the frequency of accidents and the degree of their
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severity. However, the evaluation of the effectiveness of labor protection, based solely on
reactive indicators, is incomplete [7]. For the detailed analysis, proactive indicators are used,
which are a measure of the progress achieved by preventive activities. An exam-ple is the
frequency of inspections at the workplace [8].

2 Materials and methods

The purpose of this study is to provide an overview of foreign instruments currently used to
assess the state of working conditions and to determine which of them can be adapted for
Russian enterprises. To achieve this goal, the literature review was organized as follows: (1)
the literature search method; (2) the selection of relevant publications; (3) retrieval and
classification of data; (4) discussion of research. Then, articles containing key words such as
working conditions, productivity, occupational health, safety, indication, evaluation,
analysis, quantification, qualitative assessment, safety program, security audit, construc-tion,
model and tools were selected. Searching was carried out in English by groups of keywords,
combined with the use of "AND" or "OR" operators. The publications obtained in this way
were used as a basis for the study of tools for assessing the state of working conditions and
the effectiveness of OSH management. The analysis of names, keywords and theses was
carried out. The study included only research articles subjected to peer re-view, research
reports, standards and laws. Thus, 43 peer-reviewed publications were ana-lyzed. The main
criteria for selecting tools for assessing the state of working conditions are shown in Figure

Occupational safety
at the enterprise

i ~

Assessment of Assessment of
the the state of
effectiveness P _ working
of OSH h " conditions

Analysis of reactive

\ and proactive /

indicators

v

Analysis of existing
assessment tools

Fig. 1. Interrelation of the main criteria for selecting tools for assessing the state of working conditions.

3 Results

In accordance with the applied methodology, six performance evaluation tools have been
selected from the scientific literature published since 2005 and are described in detail. To
assess the conformity of the foreign instruments examined by Russian enterprises, the fol-
lowing characteristics of these instruments were analyzed first:
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- Reliability of the content. It helps to determine whether it is possible to use the tool to
evaluate six elements that can contribute to improving the condition of working environ-
ment. These elements are: senior management competence, risk management, training, the
competence of production managers, safe behavior and the prevention of accidents using the
continuous improvement approach [8, 9-13].

- Combined use of indicators of both types. To obtain an overall assessment of the effec-
tiveness of the use of tools, it is necessary that they include both reactive and proactive
indicators [14].

- Simplicity. The approach to assessing the state of working conditions should be simple
and inexpensive [9].

- Reliability. It is defined as the similarity of results obtained with the help of a tool per-
formed by different specialists [15].

The analysis of the literature showed that since 2005 only 6 new tools for assessing the
state of working conditions have been described (others are the intellectual property of
private business and are not included in the analysis).

Tool 1. Corporate health and safety performance Index

Experts on accident prevention have developed a list of preventive measures aimed at
improving working conditions, consisting of 10 proactive indicators related to the following
activities: manual handling of cargo, repetitive motion, use of chemicals, work at height,
contact with unprotected equipment components, etc. Further analysis is carried out on a two-
level Likert scale. A score of 1 point shows that the indicator is not used or is missing, in 2
points - that the indicator is used or present. For the enterprise the maximum score is
calculated taking into account all types of work carried out, with which the summed-up
evaluations are subsequently compared. The magnitude of the deviation from the maxi-mum
score characterizes the state of working conditions at the given enterprise [16].

Tool 2. Occupational health and safety self-diagnostic tool

The evaluation tool is intended for use in manufacturing plants. This is, in fact, a ques-
tionnaire composed entirely of proactive indicators, which must be filled with workers. Ex-
amples of questions: are all the necessary protective devices installed on the equipment;
whether preventive maintenance of the equipment is carried out regularly; whether the
company provides the necessary personal protective equipment. All personnel are in-volved.
However, the evaluation has limitations: the subjectivity of the staff's opinion is
superimposed. This problem is suggested by the authors of the approach, not considering the
answers of workers who have an unreasonably negative or positive view, thereby in-creasing
the reliability of the tool [7].

Tool 3. Project safety index

The tool is a combination of reactive and proactive indicators that allow a comprehen-
sive assessment of the working conditions. An arbitrarily given time interval is chosen, for
which it is necessary to assess (from month to year). A survey of employees is conducted,
aimed at a comprehensive analysis of the state of working conditions. It, in combination with
proactive and reactive indicators, facilitates the interpretation of evaluation results and the
identification of corrective measures [17].

Tool 4. Organizational performance metric

The tool is based on the analysis of 8 proactive indicators, such as regularity of inspec-
tion, the degree of preparedness of personnel, observance of safety precautions, the
equipment of personnel with personal protective equipment etc.

The representative of the labor protection department or the manager of the company fills
out the questionnaire and assesses the state of the working conditions on the basis of the
degree of thoroughness of each of the indicators studied. [18].

Tool 5. Total safety performance
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The method uses 25 proactive indicators, divided into three dimensions: organizational
(emergency plan, personal protective equipment, risk control, etc.), technical (investigation
of accidents, training, monitoring of the working environment, etc.) and behavioral ones,
which are estimated by the five-point Likert scale [6].

Tool 6. Building information modeling

The tool is designed for large construction companies, it is popular, and it represents a
digital representation of the construction process at each stage: from design to operation [19].
Studies show that the tool can improve the quality of safety management through planning,
tracking the progress of construction, consistency and visualization of the pro-ject, data
integration, cost estimation at each stage of the construction process [20].

4 Discussion

Assessment of the effectiveness of OSH management and the state of working conditions is
complex and focused on several elements, including management obligations and risk
management [6]. Evaluation tools are often based on reactive indicators. Despite the
simplicity of the measurement, this type of indicator provides little useful information for
identifying shortcomings in the system for assessing the state of working conditions [13].
Researchers are beginning to pay attention to proactive indicators as a way of obtaining more
accurate estimates. But their use is largely unknown in the scientific literature [8, 17-19]. To
obtain a full evaluation, both types must be used simultaneously [18]. Table 1 shows the
matching rates of the six selected tools with the four test criteria, and the degree of
applicability of each instrument to Russian enterprises.

Table 1. Comparative analysis of research tools for assessing the state of working conditions.

Criteria
Combined Degree of
- use of ... | applicability
1ee 5?!32;22{ indicators | Simplicity ReiI:;bll to Russ_ian
of both enterprises
types
1. Corporate health Applicable
and safety Yes Yes Yes No with
performance Index modifications
2. OHS self- Data not No No Yes Not
diagnostic tool available applicable
3. Pro_Ject safety Yes Yes Yes No Not
index applicable
N Applicable
4. Organlzatlona! No No Yes Yes IDsvith
performance metric A
modifications
Applicable
5. Total safety Yes No Yes No IDsvith
performance e
modifications
6. Building Applicable
information Yes No No Yes with
modeling modifications
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5 Conclusions

The assessment of the effectiveness of management of labor protection and the state of
working conditions is an important step in the process of optimizing the labor process. Dur-
ing the period under study, foreign scientists have developed several methods for assessing
the state of working conditions in business and production, where the tasks of employees are
related to various risks. The review showed that at the moment there is no perfect method to
perform a comprehensive analysis of the state of working conditions and the effectiveness of
OSH management. Considering the merits and shortcomings of the meth-ods studied it will
be possible to formulate a new methodology adapted to Russian enter-prises for a
comprehensive assessment of working conditions.
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