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Abstract:Fires cause great material damage and put people's lives at risk. The fires that occur in business premises 

and residential buildings, where a large number of people live, represent a special hazard. With proper training and 

education of the population, many fires could be extinguished at the initial stage, before the arrival of firefighters, 

which would prevent more damage.This paper deals with the data on fires in residential buildings in Novi Sad as 

well as Juzno-Backi district( South Backa District)between 2016 and 2020, especially fires that were extinguished 

before the arrival of the fire department and those that were extinguished by firefighters with little equipment. They 

are significant because they indicate the level of knowledge, i.e. non-knowledge of people when they get caught in 

a fire. 
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1. INTRODUCTION 

Throughout all eras of the history of civilization, populations have dealt with the problem of 

protecting fire-stricken people, material and cultural assets.However, fires caused, and still do, great 

material damage and claim many lives. Many cases have been recorded when entire cities burned 

down in a fire (Old Rome - 64 AD, London - 1666, etc.) [1]. 

Most of the fires that occur in enclosed spaces (residential, business premises, public, industrial 

and other buildings) start as a small fire, which cannot  be put out or  people did not know how to do 

it, and then it spread.There are usually different types of substances in a fire-stricken building, and 

each of them behaves differently in a fire, so very dangerous combustion products can be created that 

are very harmful to both people and the environment.Saving human lives is by all means a priority 

during firefighting operations by firefighters-rescuers. However, it is important to point out that every 

big fire was small in the beginning and something could have been done to extinguish it sooner. That 

is why it is important to draw attention to the stages of fire in closed rooms, Figure 1 [1], [2]: 

 the initial phase of the fire, occurs at the moment of igniting the combustible material and 

represents the stage before the fire ignites. It lasts only a few minutes, and at this stage of the 

fire it is especially important to react properly, to bring the fire under control using hand-held 

fire extinguishers, as well as to start the evacuation and rescue of people inside the building; 

 the raging phase of the fire is the period of smoldering until the state of a fully developed fire, 

characterized by a sudden increase in temperature with the rapid spread of the fire, up to an 

uncontrolled state, when "Flashover" occurs. This phase, of course depending on the fuel 

material, occurs very quickly, in about 9 minutes from the start of the fire. 

 The complete combustion phase occurs by the burning of its fuel material, the fire's calming 

down and the temperature dropping. 

At the beginning of a fire, a minute or two makes little difference, but in the later stages a minute or 

two can make the difference between life and death. A fire can break out nine minutes after ignition, 

but a fire is more likely to occur after 10 minutes after ignition (Figure 1), and this can make the 

difference between a fire that can be extinguished relatively safely and a fire that requires significant 

response and response. [3]. 
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Figure 1 - Diagramof the stages of fire development (author) 

 

2. FIRES IN CONSTRUCTION FACILITIES IN ENCLOSED SPACES 

It is believed that most fires in construction facilities (residential, commercial, public, etc.) can be 

extinguished in their stage if there is appropriate equipment available (which should be at hand and not 

broken) and if people have basic knowledge of its use.Since formidable consequences can occur after 

just a few minutes of a fire breaking out, the reaction of people at the very beginning of a fire is 

crucial.However, sadly but true, the lack of personal knowledge and skills required for proper 

response is usually unknown to the general public, and even small fires often flare up. They can lead 

to serious injuries, great material damage and fatal outcomes [4] –[6]. 

Preventive fire protection measures in buildings usually include having devices for early detection 

and preventing the spread of fire to neighboring rooms, apartments or buildings.Apart from these 

preventive measures, educating people about fire behavior and the use of hand-held fire extinguishers 

is a key strategy to save lives and reduce fire-related injuries in buildings. This is not a problem if it is 

a business building, because employees undergo fire safety training when they are hired and repeat it 

every three years. However, in residential and public buildings there are always people who have not 

undergone this training. [4], [5]. 

According to data from NFPA (National fire protection association), in the period 2015-2019 of all 

reported fires, 69% occurred in family homes and commercial buildings, while 26% of them occurred 

in high-rise residential buildings. In these fires, fatal casualties were 75-80%, while between 62-72% 

of people were injured. Research has shown that fires in this time period are more dangerous than in 

the past, namely the death rate is two times higher than recent years in the period 1980-1984 year [7] 

The analysis of the causes of fires in residential buildings revealed the following five causes: cooking, 

heating, electricity, deliberate arson and cigarettes, Figure 2. Of all the causes, fires during cooking 

stand out, and they are the cause of as many as 50% of fires in buildings and as many as a fifth of fires 

with a fatal outcome. But one particular fact should be emphasized, namely, the highest percentage of 

deaths in fires are caused by cigarettes, while this agent is the cause of only 5% of fires in residential 

buildings [8, 9, 10]. 

According to the same source [7], the number of reported fires in residential buildings was halved from 

1980 to 2020, and the death rate dropped by about 75%. The decrease in the number of deaths in fires in 

the previous decades is a consequence of the lower number of fires due to the improvement of preventive 

action and the improvement of the notification system, and not of the implementation of actions to 

prevent the spread and extinguish it.What is worrying is that the analysis of the number of deaths per 

1000 reported fires. It has shown that this number remained the same or even slightly higher in 2020 in 

comparison to 1980 [7]. 
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Figure2 – The cause and the consequence of fires in residential buildings 8, 9, 10] 

When analyzing the injured and killed in fires, it is very important to determine which activities result 

in injuries to people and which result in fatalities. The analysis has led to the following results: 

 The highest percentage of deaths in fires occurred during evacuation, as much as 38%, and it is 

slightly lower during sleep - 30%, Figure 3. 

 The highest percentage of injured persons was recorded during attempts to fight the fire by 

themselves -34% and during rescue operations - 28%. 

 

Figure 3 – Consequences of fires in residential buildings according to activities (2015-2019) [7]. 

 

Smoke detection systems are mainly used in commercial buildings, anddepending on the fire load, 

sprinkler systems are also used for extinguishing fires.Besides the fire detection systems in most public 

buildings, a certain number of fire extinguishers are present, owing to legal the regulations.However, the 

installation of any of these systems is too expensive and they are usually not installed in residential 

premises - single or communal. 

3. FIRE ON THE TERRITORY OF NOVI SAD 

Novi Sad is the capital of the Autonomous Province of Vojvodina and it is the second largest city 

in Serbia. Its population is between 300000 and 400000. It is the seat of Juznobacka County (South 

Backa District), Figure 4.[12]. 
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Figure 3–  Municipality of Novi Sad (red) and South-Bačka district [13] 

 

According to the data of the fire and rescue units, for the period from 2016 to 2020, the most common 

fires in the territory of the South Backa District, as well as in the territory of Novi Sad, were fires in 

the open air. 

Out of all fires in the open, fires in landfills are far ahead, followed by those in meadows, low 

vegetation, and the like.However, after fires in the open, the largest number of interventions is due to 

fires in residential buildings, and they account for more than half of all fires in construction buildings 

both in Novi Sad and in the territory of the South BackaDistrict, Figure 4.A more detailed analysis has 

shown that, contrary to these data, fires on commercial buildings are much less common, and comprise 

only 2-3% of the total number of fires in the analyzed territory.The explanation for such statistics is 

most likely the result of the fact that, according to the legal regulations, preventive fire protection 

measures are implemented in commercial buildings. 

 

Figure 4 – Fires in buildings in South Backa District and Novi Sad  [author] 

 

Sadly, two fires occurred in Novi Sad in public buildings (in the cafe "Lounge" - in 2008 and the disco 

club "Kontrast" - in 2012), which took its toll in a large number of young lives.These fires, but also 

those that occurred in the following years, their fatalities shown in  Table 1, were the inspiration for 

the authors to review the state of knowledge of the basics of fire protection of the population. The 

authors were faced with a daunting task  how to this in the best way, and instead of carrying out a 

population survey, the decision was made to analyze the fires that had already occurred. 

 

Table 1 – Causulties of fires on the territory of Novi Sad 

 2016. year 2017. year 2018. year 2019. year 2020. year 

injuires 83 131 74 86 35 

deaths 23 16 19 19 8 
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When analyzing the fires, two types of fires stood out in particular: fires that were extinguished before 

the arrival of the fire department and fires that were extinguished with little equipment.Little 

equipment is considered the equpiment that is available for everybody and that can be successfully 

used to put out the initial phases of fire. These are: a broom, a dustpan, a shovel, sand, blankets, a 

bucket of water, and the like. 

These results show that about 30% of all fires were extinguished before the arrival of firefighters or 

extinguished with a small number of pieces of equipment.One half or more of them (14-19%) were 

extinguished before the arrival of the fire department, which indicates the awareness and training of 

this part of the population.From the point of view of training, the percentage of fires extinguished by 

firefighters with little equipment is particularly significant. It ranges around 10% for the observed 

period. As the firefighters extinguished it with little equipment, it means that it was still an initial fire 

and any member of the population could have extinguished it in the same or similar way. 

 
 

Figure 5 – Fires in Novi Sad:  green – extinguished before the arrival of FB, yellow – extinguished 

with little equipment  [author] 

 

According to the analysis of the results, educating people about fire protection skills: the use of fire 

extinguishers, behavior when a fire is detected and evacuation is a key strategy for saving lives and 

extinguishing fires in the initial phase, before they flare up. Additionally, besides employees in their 

companies, all citizens should have training on procedures during a fire: residents of residential 

buildings, students in schools and small children in kindergartens.Unfortunately, the training of the 

population is not carried out systematically and is mostly reduced to the implementation of only the 

minimum legal requirements. Accordingly, fire extinguishers are installed in residential buildings 

(except for individual housing), instructions for actions during a fire are posted and evacuation routes 

are marked. However, these instructions are rarely read and, as a rule, they are not paid attention to. 

According to some authors [11] fire extinguishers, which are widely used (due to their efficiency, easy 

availability and portability) could affect 85% of fire incidents in the early stages. It is a devastating 

fact that only 40% of the population can properly use fire extinguishers.  

Traditional training approaches, such as lectures, seminars, brochures, fire extinguisher application 

exercises and evacuations, are not always feasible and require certain material resources (fire 

extinguishers are non-reusable). Additionally, it has been observed that some people get injured during 

practical training due to not following the instructions on the steps to use the fire extinguisher [11]. So 

most people have never used a fire extinguisher and this makes them completely unprepared when 

facing a fire because then there is no time to read the instructions for using the fire extinguisher. In 

order to overcome these disadvantages, and with the advances in communication technologies 

(internet, wifi,..) and the development of communications through various systems (ZOOM, Google 

classroom, moodle ...), the door to find online training for the public is open 15]- 17]. 

Finding effective methods for educating the population about fire protection is a special challenge for 

educators (Chittaro and Buttussi). They realized that the training could be done by an interactive video 

clip.  
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They got the idea for such thinking by analyzing the effectiveness of virtual reality for educating 

passengers on airplanes about abyssal measures and conventional training based on safety 

instructions.The results of these studies have shown that the virtual reality approach is superior to the 

traditional approach in terms of acquiring and absorbing knowledge 15]- 17]. 

4. CONCLUSION 

Fire protection represents a series of activities that are carried out in order to deal with fire, and 

primarily to prevent the occurrence of fire, in this struggle the education of citizens has an important 

place.The analysis of fires in Novi Sad and South-Backa district, especially the data related to fires 

extinguished before the arrival of the fire department and those that were extinguished with little 

equipment, showed that education of the population could significantly speed the work of the fire 

service and at the same time reduce material costs to the entire community. What is even more 

important, they would primarily influence people's behavior in fires and thereby influence the 

reduction of injuries and deaths in them.In modern society, training could be done by creating 

appropriate virtual education in the field of fire protection which is intended and accessible to all 

people, whereby  some variations would develop depending on the age of the population. 
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