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Abstract 

Although extensive research has been undertaken to improve electrical 

installation safety in the Industrial Countries (IC), there has been a relative 

absence of any academic research in this field with respect to Developing 

Countries (DC). This study investigates the electrical safety experience of the 

IC, and applies the results within the DC after assimilating within the 

characteristics of the target society. 

Methodology: the issue improving safety can be regarded as complex and 

multi-variable it is a multi-objective optimization problem. The aim of this 

research has been concerned with gaining a better understanding of electrical 

safety approach in the IC (causation and analysis) and uses this as a platform for 

improving electrical safety approach and its management within the DC where it 

is needed and applicable. 

Goals: The topic of safety enhancement can be considered Complex, and a 

multi-functional optimization problem can be considered. The goal of this thesis 

was to better understand the IC approach to electrical safety (cause and analysis) 

and uses this as a forum for the improvement of the DC approach to electrical 

safety and its management where it is required and relevant. 

Objectives: 
 Improve electrical installation safety. 

 Make the work environment in electrical installations safe for workers. 

 Facilitating electrical wiring works 

Keywords: Industrial countries(IC), countries (DC). 

 

 

 



 

 الملخص

 

، مبُ  (IC) ىتحسُِ سالٍخ اىتشمُجبد اىنهشثبئُخ فٍ اىجيذاُ اىصْبعُخعيً اىشغٌ ٍِ إجشاء ثحث ٍنثف 

تجحث هزٓ اىذساسخ  .(DC) هْبك غُبة ّسجٍ ألٌ ثحث أمبدٍََ فٍ هزا اىَجبه فَُب َتعيق ثبىجيذاُ اىْبٍُخ

ثعذ استُعبة خصبئص اىَجتَع  DC ، وتطجق اىْتبئج داخو IC فٍ تجشثخ اىسالٍخ اىنهشثبئُخ فٍ

 .اىَستهذف

ِ ٍتعذدح : ََنِ اعتجبس ٍسأىخ تحسُِ اىسالٍخ ٍعقذح وٍتعذدح اىَتغُشاد ، فهٍ ٍشنيخ تحسُالمنهجية

)اىسججُخ  ICاألهذاف. مبُ اىهذف ٍِ هزا اىجحث ٍعًُْب ثبمتسبة فهٌ أفضو ىْهج اىسالٍخ اىنهشثبئُخ فٍ 

حُث تنىُ هْبك  DCواىتحيُو( وَستخذً هزا مَْصخ ىتحسُِ ّهج اىسالٍخ اىنهشثبئُخ وإداستهب داخو 

 حبجخ إىُهب وقبثيخ ىيتطجُق.

الٍخ ٍعقذًا ، وََنِ اعتجبس ٍشنيخ تحسُِ ٍتعذدح اىىظبئف. : ََنِ اعتجبس ٍىضىع تحسُِ اىساألهداف

ىيسالٍخ اىنهشثبئُخ )اىسجت واىتحيُو( ثشنو أفضو  ICمبُ اىهذف ٍِ هزٓ األطشوحخ هى فهٌ ّهج 

 ىيسالٍخ اىنهشثبئُخ وإداستهب حُث َنىُ رىل ٍطيىثًب وراد صيخ. DCوَستخذً هزا مَْتذي ىتحسُِ ّهج 

 :األهداف

 تحسُِ سالٍخ اىتشمُجبد اىنهشثبئُخ.• 

 جعو ثُئخ اىعَو فٍ اىتشمُجبد اىنهشثبئُخ آٍْخ ىيعبٍيُِ.• 

 تسهُو أعَبه اىتَذَذاد اىنهشثبئُخ• 

 

 .(DC) ، اىذوه (IC) : اىذوه اىصْبعُخلكلمات المفتاحيةا

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

I. Introduction 

There exists an old cliché that reads, “An ounce of prevention is worth a pound 

of cure”, and the issue of safety can have a powerful effect on people when it is 

raised. Over the last three decades there has been a boom in the infrastructure 

and projects in some of the fast developing countries. This evolution has led to 

excessive use of electricity, a trend that is expected to continue for many years 

in the future 1[, leading to greater demands for safer electrical installations. 

Electrical safety can be defined as: The process of recognizing hazards 

associated with the use of electrical energy and taking precautions so that 

hazards do not cause injury or death ]2[ . And although electrical energy is used 

in a similar fashion, and the physical installation remains the same in all areas of 

the world, the impact on exposure to fatalities and injuries from electrical energy 

in the DC is much higher compared to IC. This study attempts to develop, with 

the aid of hypothetical models, a research model of safety management suitable 

for DC environment from literature available. Some general hypotheses have 

been suggested to that effect. 

 

 II. Safety System in Industrial Countries 

 With respect to IC, this study was not aimed particularly at fundamental 

discoveries, but rather at a review and analysis of what is known about 

improving electrical safety and how this can be applied to improve the standards 

of safety and accident prevention in DC The electricity industry in most IC 

receives a high priority, it is particularly important because of its significant 

impact on society, economy, and the environment. One of these priorities is 

safety, including many engineering programs striving to reduce electrical 

incidents to a low level. According to Andrews [3] in "Identifying Electrical 

Safety Needs, Implementing Improvement, and Measuring Results" that: 

"Electrical safety-related incidents and injuries are associated with both the 

physical conditions of a facility and the actions of people" So electrical safety 

can be viewed from two main aspects, namely: 

 Safe Installation, which deals with the physical environment  

 Safe Work Practice, which deals with people's action and attitudes 



 

 These two elements share a common goal of minimizing injuries. One of the 

tasks of this study is to define the relationship between the physical conditions 

and the actions of people, and based on this, define the elements of the safety 

framework. The IC started a long time ago to think seriously about safety in 

general and in electrical safety in particular, so the Safe Work Practices are less 

noticeable now, through the various available channels, in these countries, 

Electrical safety is perceived as a very important issue, society and the media 

has been vigorously educating the public about the importance of safety 

practice. Also, universities and technical colleges were beginning to develop the 

teaching of science and engineering, and because of the engineering institutions 

play a major role in moderating those courses, at the present time a well 

establish and high-level teaching of science is concentrated in universities and 

colleges [4]. For the Safe Installation, there are two main standards are used to 

provide electrical safety in facilities:  

1. The International Electrical commission (IEC) system in Europe, and, 

 2. The National Electrical Code (NEC) in North America [5]. 

 Figure 1 provides visual framework of what is known as the three-legged stool, 

which consists of three interdependent parts described: code, standards, and 

inspection. Together they can be thought of as a three-legged stool, each leg 

must be present for the system to competently support safety [6]  

 
Fig.1 Electrical Safety System (the physical element)[14] 

(III) Safety System in Developing Countries 



 

 While much can be gained from focusing on how the physical system provides 

for the safety of installation, and although most DC adopted the safety system 

applied in the IC the accidents rate is still on average ten folds of the IC.  

So there is a need to extend the focus beyond the physical element to how 

individuals perceive and act in the face of risk to understand responses to risks 

and their implications. A study in DC to investigate the impact of certain 

cultural factors on risk perception and attitudes of workers and safety officers 

and their influence on risk management systems [7], concluded from the 

analyzed data that, workers in the fatalistic cultures perceive risk situations in a 

naive manner. This is reflected in the difficulty they encounter in abstracting 

probability that is influenced by subconscious fatalistic attitudes, which 

negatively affects the organization of risk and safety management and hence the 

high rate of accidents was largely due to cultural factors. So cultural factors have 

been shown to be influential at all levels within the construction industry in 

general. 

 Therefore, risk perception and attitudes and cultural factors, could be important 

element when the safety issue is reviewed in the DC.  

In another study [8], educational and training factors, and the relative neglect of 

Vocational Education and Training (VET), in favor of university education, 

wage structure are also, in essence, social and economic problems. A vocational 

and technical education is seen as a path for the less able student and hence the 

quality of the training and the degree of competence would be affected. So the 

revised framework for the electrical safety system in the DC could be as shown 

in Fig.2.  



 

 
 

Fig 2. Revised electrical safety System [9] 

 

 

 

 

 

 

 

 

 

 

 

 



 

III. Concision  

Hypothetical models, a literature-appropriate safety management model for DC 

climate. Some general theories have been proposed. Defense infrastructure in 

developed countries With regard to IC, this study was not aimed directly at 

fundamental findings, but rather at evaluating and examining what is known 

about improving electrical safety and how this can be implemented to improve 

safety and accident prevention standards in DC The electricity industry in most 

ICs receives high priority because of its important effect on society. One of 

these goals is protection, including several Engineering projects aimed at 

minimizing low-level electrical accidents. According to Andrews in Identifying 

Electrical Safety Needs, Implementing Improvement, and Measuring Results" 

that: "Electrical safety-related incidents and injuries are associated with both the 

physical conditions of a facility and the actions of people" Electrical safety can 

be viewed from two key aspect Secure installation and  Safe job practice Safe 

job practice. 

IV. Recommendations 

From the experience gained during the research model, the future research 

program could address the following: 

1-The authorities in most DC need to be more involved in investigating 

accidents in general and the electrical safety related incidents data in particular, 

because the main limitation of this research is the source availability of such 

data. 

2-Given the huge number of accidents per year, the establishment of an 

independent agency for data gathering and subsequently the distribution of 

information, where and when needed, to open the door for further fruitful and 

useful research in the field. 

3-Subject to data availability, the investigation of the Accident Severity Rate 

(ASR) in parallel with the existing Accident Frequency Rate (AFR). 

Subsequently the establishment of accurate long-term trends. 
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