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1. Introduction 

The Occupational Safety and Health (OSH) in 
construction is characterized as one of the main 
issues within this sector. Large companies 
demonstrate progressive improvements due to 
their available resources to develop and 
implement safety management systems. 
However, the OSH among the micro, small and 
medium-sized enterprises (SME) in this industry 
is still far behind. This dissertation addresses 
OSH in construction based on Decree-Law 
273/2003, which focus on: the responsibility 
chain with highlight on the client, the concept and 
the new parties in the safety coordination and the 
documents for the prevention of occupational 
risks.  

The NGO Just a Change (JaC) is an association 
that rehabilitates houses affected by housing 
poverty and the case study of this study. This 
NGO has the characteristic that works with non-
specialized volunteers in small and medium-
sized construction sites. Therefore, the 
association intends to improve the health and 
safety management, which is why a 
methodology to manage the Occupational 
Health and Safety (OSH) is developed. 

Just a Change (JaC) was chosen as a case 
study to develop and test the applicability of a 
methodology to manage OSH in 32 small scale 
rehabilitation works. This includes the 
elaboration of a Safety and Health Plan (HSP) 
model, according to the specificities of each JaC 
project, the identification of several constraints 
and the risk assessment. Towards this, a 
comparative study of various risk assessment 
methods is carried out in order to achieve the 
objective of "zero accidents". 

This study includes the implementation of the 
methodology in several JaC works. The results 
were positive, with a reduction in the number of 
accidents, and so far, there have been "zero 
accidents". It is expected that the methodology 
can be applied to SME in the construction sector 
participating in small rehabilitation works. 

2. Literature review 

The statistics about mortal accidents in work 
environment illustrate the serious problem that 
exists in construction in Portugal. Of all mortal 
accidents, 30% belongs to the construction 
sector. More than 80% of these accidents 
belongs to small and medium-sized enterprises 
(SME) [1], [2].  

There was a great need to reduce the 
professional risks and the new regulation DL 
273/2003 came to improve the safety and health 
work condition and reduce the number of 
accidents and professional illness in the 
construction sector. The DL 273/2003 introduces 
three new principles: new chain of 
responsibilities focusing on the client, two new 
parties – Safety and Health Coordinator for the 
Design Phase (SHCD) and Safety and Health 
Coordinator for the Execution Phase (SHCE) – 
and three new professional risks prevention 
documents – Prior Notice (PN), HSP and Safety 
and Health File (SHF). In case of small 
dimension construction sites, the contractor can 
elaborate a Documented Safety Procedure 
(DSP) [3]. On  Figure 1 is a summary diagram of 
the various parties and their domain as 
explained in DL 273/2003 [4].  

The Construction Site Directive wants to assure 
the workers’ health and safety during the 
execution and the maintenance phases.  

There are many parties in safety, each with 
responsibilities, knowledge and hierarchy level. 
Some of the parties are the client, the contractor, 
the independent workers, subcontractors, SHCD 
and SHCE, the inspectors and the workers.  

Client 

The client is the entity that owns the construction 
or someone that holds a public dealer contract 
[3]. 

The DL 273/2003 focus on the chain 
responsibility with highlight in the client. Most the 
risk’s prevention documents are elaborated or 
demanded by the client. 

 

mailto:Syndykyle.kopingo@tecnico.ulisboa.pt


2 

 

 
Figure 1 – Construction site Directive [4] 

Contractor 

The contractor is a single or collective person 
who executes the construction according to the 
approved design and the legal provision [3]. 

The contractor should develop and specify the 
HSP in the construction phase. After the 
approval of the HSP by the client, can the 
contractor initiate the construction site. 

Safety coordinator  

The obligations of the SHCD are based on the 
application of the general prevention principles 
and in the elaboration of an HSP and a SHF. 

The obligations of the SHCE are based on the 
application in the construction site of the general 
prevention principles and in the implementation 
of the HSP and the SHF. 

One can find the demandingness of the SHCD 
and SHCE in Figure 2 [5].  

 

Figure 2 – SHCD and SHCE nomination’s demandingness [5] 

Occupational risks prevention documents 

Regarding the occupational risk prevention 
documents, it should be noted that PN's main 
objective is to inform the competent authorities 
that a given construction site is about to start and 
includes a set of information that the legislation 
specifies. The HSP and the SHF have similar 
objectives but in different moments. The first one 
evaluates the risks and predicts preventive 
measures for the execution phase. The second 
one does this in the maintenance phase. 

A summary of the demandingness of prevention 
documents is presented in Figure 3 [5]. 

Prior Notice 

Its elaboration must be done by the client, with 
the assistance of the SHCD [3].  

The client must inform the competent authority 
before the beginning of the construction, when 
the PN is required, as shown in Figure 3 [3]. 

Health and Safety Plan 

The HSP is a document that should gather all the 
relevant information and indications on safety 
and health that are necessary to reduce the risk 
of accidents at work and occupational diseases 
occurring on construction sites [4]. 

One can find in this plan prevention measures to 
minimize the risk factor and protection measures 
to diminish the accidents effects [4].  

The HSP is an evolving document that should be 
permanently updated, from the design phase, 
during the execution phase, to the definitive 
reception of the project [4]. 

The HSP is mandatory in every construction site 
that demands PN or in constructions that needs 
design and have special risks. In case the HSP 
is not mandatory, but there’s special risks, the 
contractor must elaborate the DSP [3]. 

The development and the alteration of the HSP 
must be validated by the SHCE and approved by 
the client [3].  

Documented Safety Procedure 
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Figure 3 – Demandingness of professional risks documents (Adapted [5]) 
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In the construction, where the HSP is not 
required, but has special risks, the contractor 
must elaborate a DSP [3]. 

The SHCE or the client must analyze it. The 
contractor can only initiate the construction with 
the existence of the DSP [3]. 

Safety and Health File 

The SHF has all relevant elements about safety 
and health in interventions after the conclusion 
of the construction. It’s to evaluate the risks and 
determine the prevention measures to the 
maintenance and demolition phase [5]. 

The development of this document must begin in 
the design phase and must complement and 
actualize during the construction phase and 
during the use phase in case of any alteration [4]. 

The SHF must be delivered from the SHCE to 
the client and he must keep it during the useful 
life of the project [5]. 

Study about OSH in small and medium 
construction site 

The construction industry has always been 
considered as one of the most dangerous 
industrial sectors. 

Improving safety performance in this sector 
cannot be done in isolation. The government, 
clients, and large organizations have important 
roles to play to change the norms and culture in 
the industry so that small organizations are 
supported in their effort to improve their safety 
performance [6]. 

Although there is a great need to improve safety 
in SMEs, there is a limited research to date [7]. 

A great majority of construction SMEs are very 
likely to have difficulty finding the qualified 
personnel or time to carry out a proper risk 
assessment [8]. 

It is of great importance to facilitate the risk 
assessment process in construction companies 
because occupational safety risk assessment is 
the core of safety practices [9]. Right measures 
can be determined only by identifying hazards 
and resulting risks correctly [8]. 

OSH performance evaluation is carried out 
essentially to measure the impact of actions 
undertaken to risk management. Two types of 
indicators are recognized, namely reactive and 
proactive [10]. 

The reactive indicators are simple, cost very little 
to obtain and are easy to interpret [10]. They 
provide a view of the actual performance of a 

business. Nevertheless, the OSH performance 
evaluation based solely on this indicator is 
incomplete in several ways. They are not 
sensitive enough to detect short-term 
improvement or deterioration [10], [11]. 
Furthermore, they provide information about 
OSH performance prior to the period of 
measurement [12]. Another factor to consider is 
the shotgun effect of these indicators. They do 
not indicate what specific operations to target in 
order to improve accident prevention [13].  

Proactive indicator are measurements of the 
progress achieved by giving priority to specific 
preventive activities [11]. An example would be 
the frequency of workplace inspections. This 
type of indicator focuses on preventive actions in 
place and those that should be implemented. 
The frequency of OSH inspections provides no 
information relating to the quality of the 
inspections. For example, it is not known how 
frequent inspections need to be in order to result 
in a given level of OSH performance.  

To obtain a complete evaluation, both indicators 
should be used simultaneously [14]. 

The employer and safety experts have the 
responsibility to find out the possible safety and 
health hazards in the work environment. Then, if 
the hazards cannot be eliminated, they must 
assess the possible safety and health effects 
and take control measures that are necessary to 
avoid the possible accidents and diseases. Risk 
assessment should be carried firstly during the 
design phase because it is possible to identify 
the potential safety problems and to take early 
actions in that stage [8]. 

The contents of the literature are first 
summarized, in which three critical barriers to 
good OSH practice by small construction firms 
are proposed as those of cost, time and lack of 
safety awareness and concern [15]. 

The issue most affecting good OSH practice is 
cost. Purchasing personal protective equipment 
(PPE) and employing safety staff incur additional 
project costs [15]. The financial fragility and 
instability of small businesses can impede the 
extent to which the good OSH practices can be 
adopted [16]. Business survival is the top priority 
for these companies, while safety and health 
issues often have lower priorities because of 
limited resources [15]. The financial benefits of 
OSH investment are not obvious in the short 
term, making it less attractive for small 
construction businesses [17]. Furthermore, the 
practice of competitive tendering and award of 
most public sector contracts to the lowest bidder 
in many countries compel the contractors to 
drive their prices low, while cutting costs, which, 
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in turn, affects health and safety considerations 
[15]. Price cutting pressures are usually passed 
down to subcontractors causing many recurring 
quality and safety problems [18]. 

Tight project deadlines provide another barrier to 
effective OSH management. The problem of 
time pressures for safety is worsened due to 
poor design details, planning inadequacies or 
misjudgments, the suspension of work due to 
inclement weather and errors in delivery dates 
and times [19]. Returns are enhanced by the 
completion of tasks in the shortest possible time, 
leading to subcontractors pushing themselves 
hard, working excessive hours, or cutting 
corners in regard to safety [18]. Long working 
hours fatigue result in poor concentration and 
decision making, and thus exacerbating the risk 
of injury [20]. 

Lack of safety awareness and concern is also a 
problem affecting OSH performance [15]. SME 
do not feel the need to focus on OSH in their 
management systems. Instead, they often 
believe that risk control is the responsibility of the 
employee [21]. 

Wrong perceptions or underestimate risks often 
places individuals in unsafe environments. 
Some of the workers are overconfident about 
their past work experiences or safety record, 
contributing to the belief that they do not need 
safety training [22]. These misperceptions and 
reluctance to take advise reduces the efficiency 
of safety training. Some business owners tend to 
underestimate risk. They believe risk is an 
inherent part of the work activity and that their 
employees are not in any significant danger 
because problems hardly ever occur [17]. 
Therefore, to achieve an excellent safety 
performance, emphasis should be made on the 
risk perceptions of both employers and 
employees as this affects risk behavior and the 
probability of accidents and health injuries [23].  

The barriers to good OSH practice were divided 
into three main variables and eight sub-
variables. According to the vicious circle concept 
[24], inter-relationships exists between the sub-
variables, as shown in  Figure 4 [15]. 

Wong [15] says, that of the three categories of 
barriers, the most significant barrier to good OSH 
practice in SME is the lack of safety awareness 
and concern. This is followed by cost barrier and 
the least significant barrier is time barrier [15]. 

One of the strategies to improve safety is to drive 
the cultural change needed in the clients. They 
make decisions concerning budget, project 
objectives, timelines and performance criteria, 
which can support or constrain safety 

implementation [6]. Clients should acknowledge 
that safety complements quality and schedule, 
which, ultimately, will lead to a reduction in 
construction safety [25]. 

 

  
Figure 4 - Interrelationships between variables [15] 

Another strategy is to enforce safety regulations. 
The government is not able to effectively monitor 
and enforce safety regulations [26]. Without 
proper control, SME that put some effort to be 
ethical and follow the regulations are always at a 
disadvantage because their operational costs 
and tender prices are likely to be more expensive 
than those that cut corners. The government can 
do the following to improve the enforcement of 
safety regulations [6]: 

• Increase inspections; 

• Link safety performance and compliance to 
the licensing system of construction 
organizations; 

• Tax reduction and other incentives for 
those who consistently demonstrate good 
safety performance. 

Larger organizations should also collaborate 
with the government and SME to develop 
practical checklists and tools to measure safety 
performance on sites periodically. It is also 
important for larger organizations to allow for 
extra costs in relation to safety when assessing 
tenders and awarding contracts to 
subcontractors [6]. 

Lastly the cost of safety training and compliance 
is a major barrier for small organizations. 
Therefore, it is recommended that free safety 
training courses should be provided to these 
organizations. It is also important to assess the 
effectiveness of existing safety training 
programs because this aspect tends to be 
neglected [6]. 

To achieve excellence in prevention, safety must 
be integrated into all the organization’s decisions 
and actions, and the prevention must be more 
organizational and strategic than material, given 
the important role that the human component 
plays in the causal chain of workplace accidents 



5 

 

[27]. Several elements favor this implementation 
and the resulting improvements [14]: 

• The commitment of upper management; 

• Risk management  

• Training of staff in good practices to adopt 
in the workplace; 

• Leadership by production managers is 
identified as an important element for 
improving OSH 

• Safe behavior including compliance with 
safety rules and participation in the 
identification and elimination of hazards; 

• Considering prevention from a continuous 
improvement perspective. 

The most effective preventive approaches seem 
to be simple and low-cost solutions, 
disseminated through personal contact [26]. 

3. Case of study: NGO Just a Change 
construction sites 

Just a Change (JaC) is an NGO with the mission 
of rehabilitate homes of people in a state of 
housing poverty in Portugal, with volunteers, 
mainly from university. 

They have 4 different intervention programs [28]: 

• Turn Up: In the cities of Lisbon and Oporto 
during the academic semesters, the 
volunteers work 4 hours every two weeks, 
in teams of 5; 

• Camp In: In the summer JaC camps (12 
days program) take place in the 
countryside of Portugal; 

• Keep Up: During the academic holidays 
there are one-week-long bootcamps in 
Lisbon and Oporto; 

• All In: One intense day where companies 
can go all in with JaC, where their staff can 
have a social impact. 

JaC exists since 2010 and since that they have 
rehabilitated 160 houses and 35 institutions, 
helping more than 2000 people and mobilizing 
4000 volunteers. 

For 2019, JaC wanted to elevate the safety 
management in their construction sites, so that 
they could reduce the accidents risk and 
reinforce the answers to mitigate the accidents 
consequences. 

4. OSH system in Just a Change 

Chain of responsibilities 

There are various parties and each with their 
responsibilities, knowledge and hierarchy level. 

In JaC projects the client is the homeowner, who 
asks for help in local social agencies, that 
informs JaC. The contractor is JaC, that has the 
help of independent workers in the Camp In. 
Since there’s no design and there’s only one 
contractor, JaC doesn’t need SHCD and SHCE, 
as shown in Figure 2.   

Demandingness of professional risks 
preventive documents  

For the PN, although the time limit is more than 
30 days, the average number of simultaneous 
workers is just 8. The extreme amount of days 
that each person works, this year, is 10 days, 
with 15 workers it gives a total of 140workers-
day, that is less than 500workers-day. As shown 
in Figure 5 and comparing with Figure 3, is not 
necessary to elaborate a PN.  

As the PN is not necessary in any of JaC’s 
construction and there’s no design for the 
houses rehabilitated by JaC, then the 
elaboration of HSP is not mandatory. Despite 
that, every JaC’s construction have special risks, 
so they need to elaborate the DSP, as shown in 
Figure 6. 

Despite that, a simplified HSP model was 
elaborated, adjusted to NGO JaC construction 
sites. 

JaC elaborates a SHF in a program Salesforce, 
where an intervention report about every 
construction is made. 

 

 

Figure 6 - Demandingness of HSP and DSP on JaC 
construction sites 

OSH system of Just a Change construction 
sites  

Period > 30 days 

Number of workers 

6-15 workers 

Number of works x workdays 

14workers x 10 days = 140workers-day 

(extreme scenario) 

PN not necessary 

Figure 5 - Demandingness of PN in JaC construction sites 
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Following this work, a new HSP and some 
complementary documents were elaborated, 
with some existing and others new files, in order 
to develop a more complete HSP model that can 
be used in all JaC construction sites. 

All these documents will be introduced and 
applied in Camp In 2019.  

Rules and Responsibilities 

The responsibilities deal with the obligations that 
each party has in the rehabilitation phase in 
terms of safety, being these: Project Manager, 
Coordinator, Construction Technician, Volunteer 
and Substitute.  

The safety rules are intended to ensure safety 
and order on site. They deal with the following: 
behavior on site, handling of machinery, 
equipment and clothing. 

Documented Safety Procedure 

DSP are documents that should gather all the 
relevant information and indications on safety 
and health that are necessary to reduce the risk 
of accidents at work and occupational diseases 
on site. 

It predicts preventive measures to minimize the 
risk factor, and protective measures, to mitigate 
the effects of accidents, should therefore be 
provided for. 

These DSP were elaborated (Adapted [29]): 

1. Work with portable ladders 
2. Roofing work 
3. Work on scaffolding 
4. Manual demolition 
5. Paintings and varnishes 
6. Manual load handlings 
7. Solvent use 
8. Heat exposition  
9. Angle grinder work 

Insurance policy 

JaC's current insurance policy has a capital of 
€25,000 for death or permanent disability and a 
capital of €3,750 for medical treatment, medical 
transport and accident repatriation. The risks 
associated with the work carried out by the 
volunteers and workers of the JaC association, 
need a higher capital insurance is required. 

After consulting with several safety specialists, it 
was agreed that the insured capital should be 
more than €400,000 with the same coverage as 
the current policy. This is a recurring value for 
construction companies. 

However, JaC was advised to qualify for the 
Portuguese IMPIC private works certificate, as it 
carries out construction works that do not exceed 
20% of the limit established for class 1. 

Collective Protection Plan 

The framework law on safety, hygiene and 
health determines the need to apply necessary 
measures of collective protection aimed at 
reducing occupational risks. As a general 
prevention principle, collective protection 
measures must be given priority over individual 
protection measures. 

The Collective Protection Plan comprises the 
definition of all collective protection measures to 
be used to prevent risks to which volunteers are 
exposed. 

Monitoring and Prevention Plans 

The Monitoring and Prevention Plans aim to 
establish, for construction elements / operations 
with associated risks, the preventive measures 
to be adopted, as well as to establish the 
registration process in order to prove the 
implementation of the measures envisaged. 

These plans must be read and followed by the 
responsible of the various tasks: Project 
Manager, Construction Technician and 
Coordinator.  

Monitoring and Prevention Register 

The Monitoring and Prevention Register aim to 
establish the registration process in order to 
prove the implementation of the measures 
provided in the Monitoring and Prevention Plans. 

Once the tasks in the Monitoring and Prevention 
Plans have been carried out, they must be 
signed by the Project Managers (or coordinators 
in Camp In) at various moments, verified by the 
Project Manager and approved by Just a 
Change Direction (e.g. COO). 

PPE Declaration of Delivery 

The preparation of a Personal Protection Plan is 
essentially based on the use of PPE intended for 
the personal use of each volunteer for protection 
against risks that may threaten their safety or 
health in the performance of the tasks assigned 
to them. 

The conditions of use of PPE, regarding its 
duration, shall be determined on the severity of 
the risk, the frequency of exposure to the risk 
and the characteristics of the task. 

At the time of delivery of the PPE (at the 
beginning of the project), each volunteer should 
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read the PPE Sheet and sign its reception, being 
the coordinator responsible for informing the 
volunteers of the risks that each PPE aims to 
protect. 

There are four types of Delivery Declaration: one 
for the Project Manager, one for the Construction 
Technicians, one for the Subcontracted 
Construction Technicians and one for the 
coordinator and volunteers. 

Disclaimer: Substitutes 

Like the Declaration of Delivery of PPE, the 
Disclaimer for substitutes is essentially based on 
the use of PPE for each volunteer for risk 
protection that threaten their safety or health in 
the performance of the tasks assigned to them. 

Upon delivery of the PPE (whenever the 
substitute is on site), each substitute must sign 
the delivery. The coordinator is responsible for 
informing the substitutes Just a Change safety 
rules and risks that each PPE aims to protect. 

Accidents Registration 

In order to verify performance in the 
implementation of OSH, an accident register is 
made. This should be filled in by the site 
coordinator or, if he is unable, by a volunteer. It 
should then be forwarded to the Project Manager 
for accounting. 

Formation Plan 

This document includes the periodicity and 
content of formation for each party. 

Formation Registration 

The Formation Register aims to establish the 
registration process in order to prove the 
participation of those in training. 

These must be signed by all participants. 

Safety Manual 

The purpose of the safety manual is to raise 
awareness and explain the use of the safety 
documents drawn up. This manual will be 
present in all projects as guide. 

Signature Control 

The purpose of Signature Control is for the 
parties involved to know the documents that they 
can sign, present in the HSP. 

Risk Assessment 

The objective of the Risk Assessment is to 
identify the risks, analyze the work and the 
consequent risks and evaluate them. This is to 
prevent risks, reduce accidents, improve the 

working behavior of those involved and reduce 
accidents at work. Risk Assessment is a process 
of identifying, analyzing and evaluating the risks 
to the safety and health of volunteers. 

For this work several methods were evaluated: 
3TRA-Con method; P composite matrix method; 
simple matrix method; BS8800 simple matrix 
method; WTF method. Consequently, the most 
appropriate for the association JaC is 3TRA-Con 
method. 

The assessed risks focused on work involving 
the use of angle grinders, portable ladders, 
scaffolding, solvents or roofing work, manual 
demolition, painting and varnishing, manual load 
handling and heat exposure. 

5. Implementation of the OSH system in JaC 
construction works 

The implementation of all these documents was 
introduced in JaC’s Camp In. Some visits to the 
construction sites were made, in order to 
understand if the implementation of the referred 
in the director’s formation was fulfilled and to 
understand if it is necessary to make any 
changes to the documents and rules created. 

Risk Assessment Results 

After analyzing all methods, one can conclude 
that the method that provides greater protection 
to the volunteers is the BS8800 method. This 
method has a probability scale, which 
aggravates the risk index. However, since JaC is 
an association with private construction works, it 
does not require a method so strict. 

The WTF method and the simple matrix (3x3) 
method also provide great protection to the 
volunteers, because the results of the risk 
magnitude indicates that most of the preventions 
to the identified risks should be changed 
urgently. With the same reason as the BS8800 
method, these methods do not fit to JaC’s nature 
and, therefore, will be disregarded. 

The remaining methods - 3TRA-CON and P 
composite matrix - are the softest methods in 
terms of safety in comparison to the other 
methods. Since both methods are very similar, 
for the association JaC it will be more convenient 
to use the simplest method, being this the 3TRA-
CON method. The P composite method has 
more variables, which makes its use more 
difficult. In addition, the 3TRA-CON method, 
instead of using the probability variable, which is 
an uncertain variable, uses the current level of 
prevention and control, which results in a more 
accurate risk assessment. 

Camp In’s work sites inspections  
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For on-site inspections, a non-exhaustive 
checklist document was created. In addition to 
this document, the Monitoring and Prevention 
Registration have been filled in. 

Before all Camp Ins, all the houses to be 
rehabilitated were seen, in order to understand 
the degree of risk of each house and add some 
safety recommendations. 

For the various camps visited, were created 
graphics in percentage, which analyze various 
data on the implementation of the new rules and 
documents. The data analyzed were based on 
the Checklist and the recommendations given: 
The formation refers to the (non-)existence of the 
training for volunteers and coordinators; the PPE 
Declaration of Delivery refers to the filling of 
these by all involved in the work; the Monitoring 
and Prevention Register refers to the periodic 
filling of these by the project managers and 
coordinators; The Signs and Emergency Contact 
Sheet refer to the signs that must be displayed 
on site and the Emergency Contact Sheet that 
must be filled depending on the sites location; 
the Work Rules are essentially based on 
clothing, including the use of PPE, and whether 
the construction site is tidy and safe or not; 
finally, the recommendations refer mainly to the 
recommendations given before the Camp In, but 
also to the recommendations made during the 
visits and if they were followed. 

Erro! A origem da referência não foi 
encontrada. shows a summary of all visits, 
which indicates the evolution from the initial visit 
to the visit after the recommendations given at 
the end of the first visit. One can understand that 
there was a positive impact due to the visits. This 
graphic also shows which camps were better in 
terms of safety. Camp B was the least safe, 
since this was the first camp carried out this 
summer and subsequently the other directors 
were informed about the failures of this camp 

and how to improve it. In this graph, as 
previously mentioned, the Monitoring and 
Prevention Register was ignored by those 
involved, except for camp G, which after the 
recommendations filled in those documents. 

System’s Impact on work accidents 

Until now, these were the accidents that 
occurred in JaC, as shown in Erro! A origem da 
referência não foi encontrada.. Analyzing it, 
one sees that there was an increase in the 
number of accidents between 2016 and 2017 
and a reduction from 2018 onwards. This work 
began in 2019 and, as shown in the graphic, the 
number of accidents was reduced, achieving the 
objective of "zero accidents". 

 

Figure 8 - Accidents register in JaC construction sites 

6. Conclusions 

The construction sector presents an elevated 
number of work accidents, mainly in SMEs, 
when compared to other sectors. It is necessary 
to counteract this trend by implementing a 
culture of prevention and safety, involving all 
parties.  

Safety in SMEs is, in fact, poorly covered, 
despite the need to improve it. The purpose of 
this work was to carry out a study on how to 
ensure work safety in an SME with the 
particularities of JaC. All parties have an 
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important role to play in improving OSH 
conditions. The company’s awareness, that 
OSH is a returnable investment and not an 
obligation, is fundamental. 

A major feature of safety management in SMEs 
is the use of oral communication, which has 
been tried to avoid through the creation of 
registration documents. These documents allow 
a performance assessment - monitor, analyze, 
evaluate and, finally, a management review. 

OSH performance evaluation is the process of 
quantifying the effectiveness of actions taken 
against risks. There are two types of 
performance evaluation: reactive and proactive. 
In order to benefit of both methods, a current 
analysis of the company's performance was 
carried out and measures were also developed 
in order to prevent the risks of each task, which 
were then presented in training for the parties. In 
addition, several inspections were carried out to 
understand if the implementation of preventive 
measures was executed. These inspections 
revealed that certain measures were well 
implemented, such as training and the filling in of 
certain documents in the HSP, but not everything 
was carried out as planned. The scaffolding 
assembly was a problem in all camps and the 
filling in of the Monitoring and Prevention 
Register, also. 

Several risk assessment methods were 
analyzed, and it was concluded that the 3TRA-
CON method is the one that best fits the JaC 
association.  

The HSP was developed considering the 
particularities of JaC. Documents were created, 
focusing on the registration, and existing 
documents were amended. It also focused on 
training all those involved to raise awareness 
and warn of the dangers. Some problems were 
encountered in relation to the barriers introduced 
by Wong [15]: 

1. Lack of safety awareness and concern, 
mainly by the technicians and the project 
managers;  

2. the financial barrier and the dependency 
on external parties to carry out certain 
work, such as lending scaffolding under 
deplorable conditions;  

3. the time barrier due to the limited time 
available to complete the rehabilitation 
works, which in the case of Camp In is 10 
days, causing the fatigue of volunteers and 
construction technicians, for working more 
hours than stipulated. 
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