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Abstract: In addition to its merits, industrial growth is associated with many issues and problems, 
including occupational injuries and diseases. The adverse effects of industrialization are function of 
economic, social, cultural, political and geographical condition of a country, and therefore it varies 
widely between different countries, especially, developed and developing countries. Establishment 
of occupational safety and health (OSH) is one of the important solutions to predict, prevent, reduce 
and harness of the related harms. Despite many relevant protocols and guidelines for establishment 
of OSH and decades of efforts, still, there are debates and lack of success on different approaches 
towards implementation of OSH, especially in developing countries. Iran has experienced indus-
trialized growth and has gained some advancement in establishment of OSH in the region. The 
purpose of this study was to reach to a consensus among Iranian experts about barriers to establish 
OSH in developing countries, using Delphi technique. 48 experts participated in this study. Two 
rounds of Delphi were conducted and main barriers were identified, then the identified barriers 
were prioritized and weighted by the experts. Among all barriers, 17 barriers which were reported 
by 15 experts or more were selected and categorized as structural, managerial and implementation 
barriers.

Key words: Consensus, Industrial growth issues and problems, Barriers to establishment of occupational 
safety and health

Introduction

In addition to its merits, industrial growth is associ-
ated with many issues and problems, including increase 
in occupational injuries and diseases1). Industrial growth 
imposes many irrecoverable damages to the environment, 
society and human health. Using modern technology costs 
a lot to the people of the world. Based on the report of ILO 
in Brasilia conference, in the year 1999, 250 million occu-

pational related injury events have resulted in one million 
deaths. In the same year, the total cost of occupational 
diseases, compensation for accident victims and rescu-
ers wage costs, was equal to 4% of world GDP, which 
increased to 5% of GDP in the year 20082). Based on the 
ILO estimates, the annual mortality due to work-related 
accidents or diseases is 2.34 million, and 317 million 
individuals suffer from work-related injuries each year3). It 
is estimated that 98% of occupational injuries is prevent-
able4). Decision makers, legislators and authorities make 
endeavour to predict, prevent and reduce the harmful ef-
fects of industrial growth, and at the same time increase its 
benefits to the countries5).
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Despite many relevant protocols and guideline for estab-
lishment of OSH management systems2, 3, 6–8) and decades 
of efforts, still there is debates and lack of success on the 
different approaches to the implementation of OSH man-
agement systems, especially for developing countries9).

Establishment of OSH is one of the important solutions 
to predict, prevent, reduce and harness the related harms; 
and its role in development and maintain of industry and 
investment, increase productivity, employee and em-
ployer satisfaction and sustainable development has been 
proved2).

Due to the differences in social and economic status, 
resources, political views, and stages and types of industri-
alization, there is a huge variation in the establishment of 
OSH among different countries; and this variation is more 
dramatic and gross between developing and developed 
countries6, 10). Providing a desirable condition for establish-
ment of OSH, considering special issues of each country, is 
one of the main solution to reach sustainable development 
and prevent harmful effects of industrial growth. Assess-
ing and analysing the main barriers to the establishment 
of OSH in developing is an important issue that can help 
decision makers and health authorities to overcome these 
challenges and plan for removing these barriers.

Iran is one of the developing countries that are experi-
encing industrialization. Modern industrialization in Iran 
goes back to 82 yr ago when the construction of trans-Ira-
nian railway was started. Against many achievement and 
advancement in establishment of OSH in Iran, compared 
to other countries in the region, the burden of occupational 
diseases, injuries and mortality is high in Iran. Labour law 
1990 of Iran compromises 203 sections and 121 subsec-
tions, and was replaced by the former labour law of 1958. 
Based on this law Ministry of Labour and Social Affairs 
is in charge of OSH and Ministry of Health and Medical 
Education is responsible for health of workers. In Iran, 
organizations must obey OSH regulations and rules but 
there is no obligation to follow international standards like 
OHSAS 18001 standard11).

The Delphi method is a structured, systematic, interac-
tive forecasting method of communication between a 
panel of experts. It consisted of two or more rounds of 
expressing opinions on some questions. After each round, 
a facilitator provides a summary of the experts’ views 
from the previous round, and then experts are requested 
to revise their earlier answers considering the views and 
opinions of other participating experts12, 13).

The purpose of this study was to reach to a consensus 
among Iranian experts about the barriers to establishment 

of OSH in developing countries using Delphi technique, 
and also to propose key strategies to deal with the threats 
ahead and take advantage of optimal results.

Subjects and Methods

To collect information about barriers to establishment 
of OSH in developing countries and in order to reach to a 
consensus on this issue among experts, Delphi technique 
was used. Figure 1 shows the flowchart of the study proce-
dure (Fig. 1).

Participants
Study experts were selected using the data bases enlist-

ing faculties of relevant universities, experts and research-
ers in Ministry of Health and Medical Education, Ministry 
of Work and Social Affairs, Research Centres and the 
Centre of Research and Education of Ministry of Work 
and Social Affairs and also through personal experiences 
and snowballing of different experts. The below criteria 
was used for selection of experts:

• Master level or higher educational degree in safety 
and occupational health, industrial safety, occupational 
medicine, Health, Safety and Environment (HSE)

• More than ten years work experience
• Current and previous positions in administrative work
• Having publication/s (manuscript in scientific journals 

or books)
• Association with international organization/s, work 

experience or education history abroad
• Work at a national level organization

Fig. 1.   The study procedure flowchart.
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Sixty two experts were identified in Iran, using these 
criteria, but further investigation showed that 10 of them 
do not have 10 yr of work experience and therefore were 
excluded from the study and the rest of 52 experts were 
included in the study (Table 1).

The average age group of participants was 54.8 yr (33–
63 yr) and the average working experience was 21.2 yr 
(10–35 yr). On average these group published 4.8 books 
per expert (1–18 books) and on average 34 articles per 
expert (1-more than 100) (Table 1).

Data collection tools
Two different questionnaires were used in this study. 

First questionnaire was used for brain storming among 
experts about the main open question “What are the main 
barriers towards establishment of OSH in developing 
countries?” The second questionnaire was used to weigh 
and prioritize the identified barriers in the first stage.

Data collection procedure
The first questionnaire was sent to 52 selected experts, 

which 48 have responded. To ensure maximum participa-
tion, questionnaire was sent by email, fax and post and 
sometimes through personal contact of the researchers.

The responses of 48 experts were coded, categorized 
and analysed into items (barriers). Many identified barri-
ers were similar among 48 experts’ opinion and therefore, 
those items with average number of repetitions (a fre-
quency more than 15 times repetition in the experts’ opin-
ion meaning agreement of around 30% of experts on that 
item) were included in the next stage questionnaire to be 

weighted and prioritized. Five experts conducted and re-
viewed this stage of the research and prepared the second 
questionnaire. Then, again three other experts reviewed the 
second stage questionnaire and finalized it. The finalized 
questionnaire was sent to 48 experts that had replied to the 
first round of study that 43 of them replied to the second 
questionnaire. The Delphi was ended in these two rounds 
because of very difficult process of access to these experts 
and convincing them to reply to the questionnaires.

Statistical analysis
Statistical package for social sciences (SPSS) version 

19.0 for windows (IBM Corporation, New York, USA) 
was used to analyse the data. Descriptive statistics (per-
centage and frequency) and Friedman test were used to 
analyse the data.

Results

Table 2 shows the results of two rounds of Delphi study 
on experts’ views about barriers towards establishment 
of OSH in developing countries. Lack of awareness and 
knowledge of employers, managers, health workers to-
wards work safety and occupational health was the main 
barrier towards establishment of OSH in workplaces which 
was expressed by all the experts with the mean importance 
of 7.16 followed by inadequacy of the inspection system, 
lack of adequate and effective inspection and supervi-
sion on OSH activities which was reported by 47 experts 
(97.9%) with a mean importance of 7.13 and in the third 
place there was lack, deficiency, weakness or absence of 

Table 1.   Showed the selected experts characteristics

Characteristics Number of experts

Academic Profile
PhD in Occupational Health 24
Master of Engineering (ME) in Safety and Occupational Health 8
PhD in environmental Health (Engineering, Safety and Occupational Health) 2
Specialist in Occupational Medicine 10
ME from different related disciplines with work experience in safety and occupational health 4

Occupational profile
Faculties of Universities (12 HOD - 11 Dean) 34
Executive board in Ministry of Health and Medical Education 3
Executive board of Occupational safety and Research Centre of Ministry of Work and social 
Affaires

5

The managers and directors of HSE in Iran Petroleum Company 3
The managers and directors of HSE in Iran steel industry 2
The managers and directors of HSE execution in different industries 1

Total 48 (100)
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legislation on OSH (absence or lack of binding rules and 
lack of up-to-date regulations) which was reported by 
38 experts (79.1%) with a mean importance of 5.66 and 
the rank of 12 in the Friedman test. The following were 
lack of participation, interaction and active involvement of 
governments with employers and employees on establish-
ment of OSH, existence of financial constraints and weak 
economy, which were mentioned by 34 experts (70.8%).

The lowest frequency of repetition of reported barrier 
by experts was 15, which means around one third of 
the total experts identified the case as a barrier. Lack of 
databases bank, information and dissemination systems 
on work-related injuries and illnesses and other safety 
and health related information (insufficient information 

and publication sources and information technology) and 
shortage of skilled and efficient manpower in safety and 
health profession both got the lowest acceptable level of 
frequencies and expressed by 15 experts (31.2%) (Table 2).

Table 3 shows a model of categorizing barriers towards 
establishment of OSH in developing countries based on 
the type of barriers. It shows that seven items were related 
to structural context like inadequacy of the inspection sys-
tem, existence of constraints and weak economic, failure 
to promote a culture of prevention, social, economic and 
managerial underdevelopment, lack of information and 
dissemination systems, lack of legislation on occupational 
safety and health, absence or lack of national standards 
and basic or applied research with a mean degree of im-

Table 2.	 Barriers towards establishment of occupational safety and health in developing countries (results of two rounds of Delphi)

Barriers towards establishment of occupational  
safety and health in developing countries

First round Second round

Frequencies  
of repetition

Percent of  
agreement

Mean 
importance

Friedman 
 test rank

1 Lack of awareness and knowledge of employers, managers, health workers towards work 
safety and occupational health

48 100 7.16 1

2 Inadequacy of the inspection system, lack of adequate and effective inspection and  
supervision on occupational safety and health activities

47 97.7 7.13 2

3 Lack, deficiency, weakness or absence of legislation on occupational safety and health 
(absence or lack of binding rules and lack of up-to-date regulations)

38 79.1 5.66 12

4 Lack of participation, interaction and active involvement of governments with employers 
and employees on establishment of occupational safety and health

34 70.8 6.18 6

5 Existence of financial constraints and weak economy 34 70.8 6.76 3
6 Multiplicity of occupational safety and health stewardship (multiplicity of task-based 

organizations)
30 62.5 5.76 11

7 Insufficient knowledge and skills of graduates, and sometimes irrelevancy of their  
knowledge to the needs and requirements of workplace

25 52 6.16 7

8 Lack of a coherent plan, modern strategies and appropriate vision for occupational safety 
and health programs (lack of a comprehensive national program)

25 52 6.74 4

9 Non-compliance with laws and regulations, lack of enforcement due to ignorance,  
incorrect and profitable relationships or corruption

24 50 6.06 8

10 Lack of knowledge of employers and industry leaders and organizations managers of their 
duties towards implementation of the labour law, and the consequences of non-compliance 
with occupational safety and health regulations 

22 45.8 6.02 9

11 Failure to establish and promote a culture of prevention in the field of occupational safety 
and health

22 45.8 6.30 5

12 Considering safety and health issues as cost rather than investment 20 41.6 7.16 1
13 Absence or lack of national standards and basic or applied researches 18 37.5 5.48 13
14 Ignoring needs to protect human resources because of high level of unemployment,  

economic conditions and lack of knowledge 
18 37.5 5.83 10

15 Social, economic and managerial underdevelopment (lack of proper infrastructure and 
inadequate infrastructure)

16 33.3 6.16 7

16 lack of databases bank, information and dissemination systems on work-related injuries 
and illnesses and other safety and health related information (insufficient information and 
publication sources and information technologies)  

15 31.25 5.83 10

17 Shortage of skilled and efficient manpower in safety and health professions 15 31.25 5 14
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portance of 6.2 (Table 3).
Six items were related to managerial barriers like 

considering safety and health issues as cost rather than 
investment, lack of a coherent plan or strategy, lack of 
involvement of governments along with employers and 
employees on establishment of occupational safety and 
health, ignoring protection of human resources, lack of 
a single stewardship in safety and health and shortage 
of skilled and efficient manpower with a mean degree of 
importance of 6.2.

Four items were related to the implementation and 
execution of OSH standards like lack of awareness and 
knowledge towards work safety and occupational health, 
insufficient knowledge and skills of graduates in this field, 
non-compliance with laws and regulations, and lack of 
knowledge towards duties about implementations of the 
labour law with a mean degree of importance, with a mean 
degree of importance of 6.5 (Table 3).

Also, the barriers were classified, subjectively under 
“legislation and enforcement”, “economic issues”, “so-
ciocultural issues”, and “educational issues” categories. 
Six barriers were due to inappropriate legislation and 
enforcement, five barriers were due to sociocultural issues, 
three barriers were due to educational issues, two barriers 
were due to economic issues and one barrier was due to 
scientific and technical issues (Table 3).

Discussion

While in developed countries like US, the OSH ad-
ministration has been created and employers are subject 
to its inspections and obliged to a set of comprehensive 
rules and regulations in order to enhance safety in the 
workplace, in most developing countries comprehensive 
and universal safety regulations have not been developed 
or enforced and typically, labourers are not trained in safe 
work practices, and there is lack of management com-
mitment to safety programs and procedures14). Lack or 
improper establishment of OSH system endanger life of 
million labours in many developing countries. About half 
of ILO conventions and protocols are totally or partially 
related to the subject of occupational safety and health, 
like ILO’s OSH Convention (No. 187, 2006) which called 
for coherent and systematic treatment of OSH issues and 
Occupational Safety and Health Convention (No. 129, 
1969), convention (No 155, 1981), which contain the main 
key strategic approvals on safety and health issues and its 
related protocol on 2002, protocol (No 164, 1981)2, 6–8).

Based on knowledge of the authors, this is the first 

Iranian study that tried to get a consensus of the high-
qualified experts in the field of OSH with long term expe-
rience of administrative work in this field on the subject 
of barriers towards establishment of OSH in developing 
countries. Considering that these experts were located in 
a vast geographical area all around Iran, Delphi technique 
was used to obtain this consensus. The study results yield 
17 barriers, which were repeated more than 15 times in the 
experts’ opinions.

The results of this study showed that all experts believed 
lack of awareness and knowledge of employers, managers 
and health workers towards work safety and occupational 
health is one of the main barriers in establishment of OSH. 
This finding is aligned with the resolutions adopted by 
the International Labour Conference at its 101st Session 
in Geneva, June 2012 that consisted a total section to 
education, training and skills, also ILO guideline which in 
Convention No 155 and 2002 protocol has emphasized the 
importance of education and training on safety and health 
as one of the important and basic principle in achieving 
OSH and consider expanding the training activities for 
workers, HSE officers and employers a necessity for all 
the work places2, 6–8). Also Seoul declaration has empha-
sized the training of workers and employers and managers 
as one of the main activities in the field of OSH2, 6).

Another interesting finding of this study was that 41.6% 
of experts believed that existence of this attitude that 
safety and health issues are considered as cost rather than 
investment among managers and employers is a barrier 
towards establishment of OSH in developing countries. 
This issue in the second round of Delphi was given the 
highest degree of importance of 7.16. In Istanbul declara-
tion it was mentioned that poor safety culture in develop-
ing countries is a result of their attitude towards safety and 
health as a cost and not an investment2, 6).

Lack of adequate and effective inspection and supervi-
sion on OSH activities was another barriers stated by 
97.9% of experts with a mean degree of importance of 7.16. 
Prevention of occupational accidents and injuries and 
work related diseases require work safety inspection. The 
Labour Inspection Convention, 1947 (No. 81) and Proto-
col of 1995 to the Labour Inspection Convention, 1947 
(No. 81) of ILO has considered inspection as one of the 
main tools for protection of safety and health of workers.

One of the other issues raised by experts related to rules 
and regulation was lack, deficiency, weakness or absence 
of legislation on OSH (absence or lack of binding rules 
and lack of up-to-date regulations). This issue however 
was mentioned by 79.1% of experts, but in the second 
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round of Delphi, it was graded the lowest by a mean 
degree of importance of 5.7. While in the history of indus-
trial countries, the rules and regulations related to safety 
of workers played a crucial role in labour protection and 
OSH, in developing countries the rules and regulations did 
not developed in the speed of the development in industri-
alization.

Existence of financial constraints and weak economy 
was another important issue, which 70.8% of experts men-
tioned it and its degree of importance in the second round 

of Delphi, was equal to 6.8, which shows the important 
role of economic status on establishment of health and 
safety. In the XIX World Congress on Safety and Health at 
Work, it was stated that the negative effects arising from 
the economic downturn, increases high risk jobs, tempo-
rary employment contracts, having multiple jobs, self-
employment, informal employment and temporary alli-
ances, which all resulted in mental disorders, occupational 
and non-occupational accidents and diseases2, 6).

However “shortage of skilled and efficient manpower 

Table 3.   Categorization of barriers towards establishment of occupational safety and health in developing countries (results of the Delphi 
study)

Identifying model of barriers towards establishment of  
occupational safety and health in developing countries 

Category
Mean degree  
of importance

Structural barriers
1 Inadequacy of the inspection system, lack of adequate and effective inspection and  

supervision on occupational safety and health activities
Legislation and enforcement 7.13

2 Existence of  financial constraints and weak economy Economic issues 6.76

3 Failure to establish and promote a culture of prevention in the field of occupational safety and 
health

Sociocultural  issues 6.30

4 Social, economic and managerial underdevelopment (lack of proper infrastructures and  
inadequate infrastructures)

Sociocultural issues 6.16

5 lack of databases bank , information and dissemination systems on work-related injuries and 
illnesses and other safety and health related information (insufficient information and publication 
sources and information technologies)  

Sociocultural issues 5.83

6 Lack , deficiency , weakness or absence of  legislation on occupational safety and health  
(absence or lack of binding rules and lack of up-to-date regulations )

Legislation and enforcement 5.66

7 Absence or lack of national standards and basic or applied researches Scientific issues 5.48
Managerial barriers
1 Considering  safety and health issues as cost rather than investment Sociocultural issues 7.6

2 Lack of a coherent plan, modern strategies and appropriate vision for occupational safety and 
health programs ( lack of a comprehensive national program)

Legislation and enforcement 6.74

3 Lack of participation, interaction and active involvement of governments with employers and 
employees on establishment of occupational safety and health

Legislation and enforcement 6.18

4 Ignoring needs to protect human resources because of high level of unemployment, economic 
conditions and lack of knowledge 

Economic issues 5.83

5 Multiplicity of occupational safety and health stewardship  
(multiplicity of task -based organizations)

Sociocultural issues 5.76

6 Shortage of skilled and efficient manpower in safety and health professions Legislation and enforcement 5
Implementation barriers
1 Lack of awareness and knowledge of employers, managers, health workers towards work safety 

and occupational health
Educational issues 7.16

2 Insufficient knowledge and skills of graduates, and sometimes irrelevancy of their knowledge to 
the needs and requirements of workplaces

Educational issues 6.6

3 Non-compliance with laws and regulations, lack of enforcements due to ignorance , incorrect and 
profitable relationships or corruptions

Legislation and enforcement 6.06

4 Lack of knowledge of employers and industry leaders and organizations managers of their duties 
towards implementations of the labour law , and the consequences of non-compliance with  
occupational safety and health regulations 

Educational issues 6.02
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in safety and health profession” was considered as a bar-
rier by 31.2% of experts and was given a mean degree of 
importance of five, but this is an important issue that can 
play a vital role in lack of establishment of OSH.

In general, most of the barriers that was identified by 
Iranian experts were aligned with the content of inter-
national conventions and guidelines and experts’ views 
in other countries, which have been frequently stated by 
different words or phrases, but all of them emphasized 
that implementing these issues should be indigenous and 
consider the special economic, climatic, occupational is-
sues and national capacities for combating these problems 
in each country15, 16).

Categorizing the main barriers showed that the maxi-
mum number of barriers was in the category of structural 
barriers followed by managerial barriers and the least num-
ber was related to implementation barriers; however mean 
degree of importance of implementation barriers were 
higher compared to structural and managerial barriers. This 
finding may mean that although the number of issues and 
barriers in structure and management of safety and health 
is more, but implementation plays an important role in es-
tablishment of safety and health in work places. Therefore, 
strengthening the legislation and enforcement of rules and 
regulation and improvement of overall safety culture in the 
society and raising awareness among employees, employ-
ers and policy makers could help improvement of OSH 
stablishment in the developing countries.
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