
Submit Manuscript | http://medcraveonline.com

Abbreviations: PMI, project management institute; PMBOK, 
project management body of knowledge

Introduction
Risk management has always impacts in one or more project 

targets.1,2 Although many projects are similar, each one is unique and 
has always specific risks associated with to. In fact, for a company to 
be successful, it must accomplish a proactive and consistent approach 
to risk management, during the project life-cycle, to be effective at 
all organizational levels.1 Economic downturn experienced in the last 
25 years provided a contribution to project management acceptance 
by companies. Companies started to recognize the need to compete, 
not just on a project cost basis, but also on quality and, later, on 
decreasing the schedule of projects and maximizing resources.3 In the 
construction industry worldwide, there are several failures related to 
project management, from overrun and over-budget, to a high level of 
serious and mortal work accidents, low productivity or weak quality.4,5 
The application of risk management techniques influence performance 
improvement (of quality, costs, schedule or workers safety) of the 
project.1,2 Those factors put the project at risk, affecting directly the 
productivity. Major projects suffer sporadic deviations during the life 
cycle, which increases the risk level and the need of risk management 
processes.4–6 In bigger and more complex projects, this occurrence is 
much more frequent. The construction sector is composed by complex 
and dynamic environments, because of manual work dependency 
in the processes.7 According to the same authors, the construction 
process can be considered a big exercise of risk management, because 
for many years there have been deviations in relation to the initial 
planning. The construction industry is under more risks than others 
since projects support their own risks, due to the fact that they involve 
different people or uncontrollable external factors.8,9 Drawing on the 
literature review and particularly on the conclusions of a previous 
work in Portugal of Martins,10 this article intends to present the results 
of an investigation which aimed at checking the way companies, in 

particular small ones, apply risk management processes steps, as 
well as at analysing which are the most common detected restraints, 
evaluating the existent constraints and implemented techniques, and 
the reasons behind the non-application of some methodologies by the 
companies. 

Materials and methods
Risk and risk management in construction companies 

A risk can be characterized by the risk event, its probability of 
occurrence and the amount of potential loss or gain.8 Risk is present in 
all projects and its occurrence depends of its risk’s nature.3 All factors 
which comprise a risk should be identified, analysed and evaluated, in 
such a way that, the answer to the risk can be preceded immediately. 
That answer is a formulation of a management strategy process 
which leads to the identification of risk management and to the Risk 
Management Plan.10 In the construction field risks are defined and 
grouped into internal (Table 1) and external risks.11–13 Internal risks are 
under project team control, while external risks are beyond its control, 
because they are associated to the market and natural environment.14 
In turn, risks are rated from low or moderate importance according to 
their influence in the project goal(s).12

Risk management processes in the project 
management processes

Project management processes are grouped into five categories 
known as Project Management Process Groups. In Figure 1 is 
illustrated the group of processes and procedures included in a project 
life cycle.1 Project management life cycle entails 10 knowledge areas 
in which risk management has been more recently added. From the 
mid-1990s methodologies and risk management techniques started to 
integrate project management.3 In Table 2 an overview of the Project 
Risk Management decomposition of processes and its contribution in 
the various stages is presented. 
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Abstract

Project management has been more commonly accepted and implemented by companies, 
but risk events, as well as specific requirements on companies, in general has been turning 
into a greater concern in the implementation of management practices. Over the years, 
different recognized methods have been developed by various associations allowing 
project managers to easily access to the best management practices. Considered the project 
management’s basis of knowledge, the prestigious Project Management Institute (PMI) 
documents sets of processes, methodologies and practices through the Project Management 
Body of Knowledge (PMBOK) Guide, where risk management is included. Through a 
case study of a small Portuguese construction company, this paper seeks to highlight what 
are the difficulties for small construction companies to deal with risk management and to 
characterize how they manage risks and which aspects can be improved.
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Table 1 Internal risks settings by various authors

Fortunato Al-sabah, Menassa e Hanna Martins 

Internal risk Internal risk Importance Internal risk 

Construction and execution risks Construction risks Moderate Construction risks 

Planning/project risks Design risks Low Initial project phase risks 

Administrative and financial risks Financial risks Low Financial risks 

Safety risks Management risks Moderate Occupational hazards and 
human risks

Technical quality risks Maintenance risks Low -

Environmental risks - - -

Source: Based on Al-sabah, Menassa e Hanna;12 Fortunato;11 Martins.13

Figure 1 Groups of project management processes (Source: PMBOK (2013)).

Table 2 Groups of processes and procedures and knowledge area of Risk Management according to PMBOK (Source: Adapted from PMBOK quoted by Sotille15

Initiating Planning Executing Monitoring and controlling Closing 

Risk Management Plan Monitoring and Risks Controlling 

Risks identification 

Perform Qualitative Risk Analysis 

Perform Quantitative Risk Analyses 

  Risk Responses Plan  

Risk management plan

Following the risk management procedures, what comes first is to 
Plan Risk Management. It should start when the project is designed and 
it should finish in the initial phase of the project planning. The scope 
of the Risk Management Plan is to describe how risk management 
activities will be structured and performed.1,3 A survey to 31 micro, 
small and medium sized companies of the construction sector was 
performed in the north of Portugal. Around 74% of the companies use 
risk management beyond what is required in the Occupational Safety 
and Health Plan, even considering that half of the companies just does 
it in a superficial way. Most of the companies developed their own 
methodology based on their own experience and just two companies 
followed the PMBOK procedures.13 In the scope of construction site, 

a particular attention should be given. So, all objectives and solutions 
of possible necessities that can occur should be well defined.14–16

Identification of risks

The main goal of Identifying risks is to generate an organized and 
structured list of identified risks, showing their characteristics, causes 
and consequences, so it can be used during next phases or even in 
other projects.1,11 This is an iterative process since new risks can occur 
during the project life cycle or in which existent risks become more 
obvious.,3 Even if companies have the knowledge of the existing risks, 
the level of concern regarding risk management is not high and many 
companies do not use routinely a complete risk treatment.13 Companies 
mostly identify risks using the brainstorming technique where an 
identification list of risks is produced in mutual agreement between 
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project stakeholders.11,17 This is the most common technique.3,11,18,19 
Following brainstorming is the checklist analysis.3,11,18 There is a 
proposal of risk identification through a checklist analysis where risk 
elimination is decided for further analysis in the following process.17,20

Perform risk analysis

Performing Risk Analysis, after identifying risks, is either a 
qualitative and/or quantitative risk analysis task. It is not always 
possible to predict an event importance comparing with others, due 
to the lack of quantifiable results. For this reason and to be faster 
and economical, in some situations in construction projects, only a 
qualitative risk analysis is performed.11 Qualitative risk analysis is a 
process which prioritizes risks according to their importance level. It 
involves evaluation, combination of probability and impact, the gap 
between answer delay and company risks toleration. It is connected 
to project restrictions whose project documents updates are a result 
of qualitative risk analysis.1 The main goal of this process is to enable 
project manager to reduce the level of uncertainty and to focus in high 
priority risks.1,3

Plan risk responses

This process involves the development and determination of 
actions aimed to increase the probability and impact of the positive 
events and to decrease the probability and impact of negative events, 
which were found during the risk analysis process.3,21 Activities and 
resources are inserted in the budget, as well as the schedule and 
project plan, as needed.3 The construction companies interviewed by 
Fortunate11 used the following tools to plan risk responses: revision 
of previous projects in 35% of the companies and risks transference 
plans, occasionally in 39% of them.

Monitoring and controlling risks 

The last process is Monitoring and Controlling Risks that consists in 
executing Risks Responses Plans (being followed by the identification 
of risks), monitoring the residual risks and identifying and assessing 
new ones, as well as the efficiency of all evaluation during the 
project.1 Although risk responses are executed during the whole life 
cycle of the project, the project must be continuously supervised in 
such a way to detect new risks and possible changes.1,13,22 According 
to the work developed by Martins13 28% of the companies analysed 
controlled risks through risks review and for 35% of the companies 
through measuring the technical performance.

Research methodology
The present research followed a case study methodology of a 

Portuguese small sized enterprise. Therefore, the results obtained 
cannot be generalized. However, it is possible to predict some 
tendencies. The main reference method in project management 
followed in this research was the PMBOK Guide 5th Edition1 and 
the Portuguese book Gestão Moderna de Projetos.3 Data collection 
from internal company documentation and an in-depth interview 
were used. A script was elaborated as a tool for the interview 
which was divided into five sections: interviewee’s data, enterprise 
characterization, project identification, risk management processes 
and other relevant questions. Considering the nature of an exploratory 
study, the methodology of investigation consisted on the use of a 
case study of a construction industry company to meet the goal of 
this work. The construction company, as already referred, is a small-
sized company from the Portuguese construction industry, it means 

that its annual turnover or total annual balance sheet is under EUR 
10 million.23 The headquarters of the company are located in the 
north-western district of Braga, in Portugal. It was founded over 20 
years ago and its main activities are construction and public works, 
specialized in masonry. A qualitative method and the analysis of 
data collected from an in depth open-ended questions interview 
were employed. These two methods were put together based on the 
literature review. The questionnaire was answered by the responsible 
for project management of the company, which developed functions 
of Quality and Financial Control Technician. This project manager 
described in detail all the processes for risk management used in the 
company and supplied several documents for analysis. An interview 
seemed the most appropriate tool, since data had to be collected as 
part of personal contact with the project manager of the company – an 
interview is known as an efficient way to examine the perceptions 
of people involved in the processes. It was developed to elicit data 
that could lead to understand and interpret the perceptions, opinions, 
and expectations of the project manager.24 This type of investigation 
is particularly suitable for exploratory case studies in which the 
dimension of the sample is not a big issue.25 Prior to conduct the 
interview, it was tested through its application to two other project 
managers of two other companies to assess its face validity. Minor 
refinements were made, such as, rephrasing the questions to improve 
its comprehension, however these refinements did not affect construct 
validity. After that, the project manager of the studied company was 
contacted and invited to participate in our study. Once data collection 
was performed, content analysis of the responses followed.

Results and discussion
Risk Management decomposition is divided into processes 

which are composed by diverse groups (or steps), whose definitions 
change with the authors, however, generally they are similar. The 
Risk Management knowledge area intervenes during the Planning 
stage and Monitoring and Controlling stage. The Planning stage is 
composed by the first four processes which are: Risk management 
Plan, Identify risks, Risk analysis and Plan risk responses. The 
Monitoring and Controlling stage is composed by: Monitoring and 
risks controlling.1 A detailed explanation of all those processes will 
be presented forward, as well as how they are implemented in the 
company studied.

1.	 Plan risk management: defines roles and responsibilities, like the 
ones mentioned by PMBOK that are executed by this company. 
It has contractual agreements such as third-party insurance 
or insurance against occupational accidents or specific plans. 
The data collection is made through informal meetings with 
stakeholders and analytical techniques, as presented by PMBOK1 

and António Miguel.3 Besides these outputs, it follows the national 
law regarding to the Health and Safety at the work on switchyard, 
DL n. º 273/2003.26

2.	 Identify risks: the most internal risks identified concern the initial 
project phase risks, construction and occupational hazards and 
human risks, identified also previously by other authors.9–11 The 
most frequent external risks identified were administrative financial 
risks and social risks. When the company is subcontracted, risks 
are lower that when the company subcontracts, for example, in 
insolvency of a sub-contracted company the studied company 
has to support all expenses jeopardising its own survival. Social 
risks such as thievery or negligence. An input in this process is 
the Organizational process assets which are not updated and 
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organized. In this situation the stakeholder experience is the only 
considered aspect. 

3.	 Qualitative risk analysis: project documents’ update is the result 
of the process of risk analysis, however the interviewee claims 
that it is not done. The company believes that the applied risk 
management by them is enough, however for the improvement of 
risk management, it is necessary to update project documentation.1

4.	 Plan risk responses: the risk transfer is the strategy to handle 
threats, by previously defined contractual agreements. In this case, 
there are no contingency plans. In situations in which the main 
worker is absent, there is no solution previewed, which affects 
the work efficiency. During the construction execution on site, 
the foreman signs a document with the reception date of the new 
plan as a response strategy against initial project phase risks. To 
avoid situations connected with construction risks, workers are 
informed by the Site Manager and Foreman about the construction 
procedures to be followed. In order to avoid occupational hazards 
and human risks, the company affirms that workers carry Personal 
Protective Equipment (PPE), get training and are monitored 
during their functions. Around 40% of companies occasionally 
do training to the workers.13 When the situation allows it, 
mechanical equipment’s can be used to reduce workforce.27 As a 
preventive measure against administrative and financial risks, a 
cost management planning is made through a working capital. Part 
of the invoice value is retained by the developer (usually, from 
5% to 10%) and payed to the construction company after work’s 
conclusion in the construction site. Another way to tackle this risk 
found by the company was to move to the international market (it 
happened when crisis in Portugal started to increase). 

a.	 The Measuring and Monitoring Plan presented by the 
company consists of databases with a list of suppliers to 
identify new possible suppliers, as well as suppliers with 

whom previous commercial relations were made. It describes 
undesirable situations that occurred during the year with the 
entities that provided products or services. In this checklist 
the requirements the suppliers should follow are indicated. 
Besides that, the quality of services provided is also specified, 
namely the construction situations that did not fulfil the 
defined requirements. This is a useful tool given the fact that 
it has the historic of suppliers, for the acquisition of a specific 
material, allowing to choose the most convenient supplier, 
according to the needs (Table 3). 

b.	The Verification plan is a quality management tool through 
a checklist analysis that allows scheduling the equipments’ 
inspections and reviews. In a semester-basis, a periodicity 
grade is distributed to each equipment in which its operation 
conditions must be calibrated or verified, and the task of 
maintaining the equipment assigned to a responsible person. 
This plan allows the reduction or elimination of those risks 
and the adaptation of the financial and schedule management 
to the problem detected, avoiding unforeseen situations.

c.	 The Implementation and Monitoring Plan consists of 
analysing a checklist in all projects and specific activities. A 
list of entities, which must execute an activity, the necessary 
equipment, what should be controlled, who is the responsible 
for this control and which is the frequency of it is created. 
The Implementation and Monitoring Plan is a guarantee of 
quality control measure of the required conditions, ensuring 
the compliance of all criteria (Figure 2); The Non-Conformity 
Report function is to maintain the certification and quality 
assumed by the company. Any person in the construction site 
is allowed and should fill in a non-conformity report, in case 
of any irregularity detected (and after applying a corrective 
measure if needed) (Figure 3). 

Table 3 Measuring and Monitoring Plan

Products Product A 

Certification 

Supplier Regular supplier 

Others under consultation 

Requirements to be requested to the supplier Price (when not defined initially) 

Deadline to deliver 

Quantities 

Dimensions 

Where, when are the requirements specified In the parcel 

Always 

Evidences to be requested from the supplier Quality marking and/or conformity 

C.E. marking 

Deadline to deliver At the deadline defined 

Who and when inspects Formwork 

Product deliver 

What is inspected Requested requirements 

Quantity 

Appearance 
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Products Product A 

What is acceptable What was requested 

Where is recorded Purchases delivered in the construction site:

record in the transportation guide and

fulfilment of the purchasing conformity

verification guide. If purchases are made at

the reception desk: no record needed Or Fulfil

the purchase conformity verification guide 

What to do in case of non-conformance To fulfil the non-conformance

record or to request its fulfilment to the

  administrative department 

ACTIVITY: Tagging of masonry | CONSTRUCTION SITE: | CODE: 

START DATE: ___ / ___ / ___ | END DATE: ___ / ___ / ___

TAGGING 
OF 
MARONRY

Execution Phase

Who Implements/ 
ow

What 
Controls

How is 
Controlled

Control 
Frequency

How 
Much 
Control

Measures in 
Case of Non-
Conformity

Acceptance 
Criterion

Form worker with:  Measures

Form 
worker 
and/or Site 
Engineer

In the end of 
each division 
or by floor

Totality 
of tagging 
made.

Mark-up again
 5mm based on 
draws/projectTape measure  90ºdegrees

Ruler  Alignment

To fulfil the non-
conformity record

 Pythagorean 
theorem

 Set square
Conformity 
with draws/
project

1st tagging should be 
supervised by the 
client.

Verification 
number Verification Phase

V.1. Verified place: 
____________

Conformity                           
Date ___ / ___ / ___ 
Signature __________________

Comments:Non-conformity                    
Non-conformity 
registration date                    

V.2. Verified place: 
____________

Conformity                           
Date ___ / ___ / ___
 Signature __________________

Comments:Non-conformity                    
Non-conformity 
registration date                    

V.3.
Verified place: 
____________

Conformity                           
Date ___ / ___ / ___ 
Signature __________________ Comments:Non-conformity                    

Non-conformity 
registration date                    

V.4. Verified place: 
____________

Conformity                           
Date ___ / ___ / ___
 Signature __________________ Comments:Non-conformity                    

Non-conformity 
registration date                    

Figure 2 Example of an Implementation and Monitoring Plan used by the company.
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Non-conformity                      Suggestions for improvement    
Quality Management         Audit Meetings           Construction               site others       _________

Venue of non-conformity:______________________________________________________________________________________

Non-conformity description: __________________________________________________________________________________
__________________________________________________________________________________________________________
__________
__________________________________________________________________________________________________________
__________

Who was the responsible for non-conformity: _______________________________________________________________

Corrective measure applied: __________________________________________________________________________________
__________________________________________________________________________________________________________
_________
__________________________________________________________________________________________________________
_________
__________________________________________________________________________________________________________
_________

Reason for non-conformity: __________________________________________________________________________________
__________________________________________________________________________________________________________
_________
__________________________________________________________________________________________________________
_________
__________________________________________________________________________________________________________
_________
Date ____ / ____ / ____ Signature: _________________________________________________________________________

To be filled by the Quality Manager
Corrective measure:
__________________________________________________________________________________________________________
__________________________________________________________________________________________________________
__________________________________________________________________________________________________________
_______________________________________
Date ____ / ____ / ____ 						      Defined by: _______________

Result/ Reinsertion/ Efficacy Implementation deadline: Ok             not ok  
Deadline to evaluate the effectiveness: Effective             Not effective  
Comments: _____________________________________________________________
_________________________________________________________________________
Date ___ / ___ / ___ Quality Manager: ____________________________________________________

Figure 3 Example of Non-Conformity Report form used by the company.

5.	 Monitoring and risks controlling: the company holds a “standard 
model” to carry out its projects, upgrading this model to each 
project. According to the interviewee, for the risk management 
improvement a more thorough documentation of all projects 
should exist. 

6.	 The results of this research are according to the majority of results 
obtained by Martins13 company follows internal methodologies and 
not all the procedures and tools presented by PMBOK Guide and 
Standards. As mentioned by Fortunato,11 Martins13 and Soares17 
without risk management experts, human resources manage the 
risks based on their specialities. As smaller the company, the 
biggest the responsibility of the employers (multitasking). This fact 
does not allow a careful and monitored management, as desired.

Conclusion
For Planning Risk Management the construction company studied 

has as outputs the roles and responsibilities, uses checklist analysis 
and brainstorming techniques has mentioned in PMBOK. The most 
common and inherent internal risks to the project, mentioned by the 

company were initial project phase risks, construction risks, also 
occupational hazards and human risks. The main reasons for the 
existence of these risks are lack of control in the quality of materials 
or construction methods. To avoid those situations, the company 
has to fill in documents during the reception or delivery of the 
materials, and to verify the Technical Sheets of the materials, where 
all their technical specifications are mentioned. It was predictable that 
Occupational hazards and human risks where mentioned, since the 
construction industry is a sector with higher occupational accidents, 
because of higher dependence on hand works, use of products 
and manufacturing of hazardous products to the environment and 
health. As risk responses, the company does not have an alternative 
plan (or contingency plan). Therefore it has no leverage in case of 
occurrence of unpredictable situations. That hinders the good use 
of the management techniques and it has a direct influence in the 
management applied by the company in all procedures. The company 
only uses information systems and carries on meetings with a 
various range of stakeholders as information gathering techniques as 
PMBOK specifies, to avoid risks. To Plan risk responses the company 
developed internal documents. After updating the identification 
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risks process, a Measuring and Monitoring Plan is used, which 
allows to make decisions concerning the requested services. The 
Verification Plan allows minimizing or eliminating some risks. The 
Implementation and Monitoring Plan and the Non-Conformity Report 
are documents created to comply with the quality criteria assumed 
by the company. The company agrees that the application of risk 
management techniques influences the performance improvement of 
the quality, costs, schedule or workers safety. In the Monitoring and 
risks controlling phase the interviewee considers that is necessary a 
better documentation of all processes and procedures. The creation of 
stimulus or legal obligations to the companies can encourage them to 
use preventive measures to the implementation of risk management 
practices. The developed work leads to the conclusion that in most of 
the cases the person responsible for decisions analyses criteria based 
on personal factors, such as experience or its own attitude towards 
risk. This subjectivity in the decision moments may turn management 
tools impractical. There were some limitative factors during the case 
study such us the fact that it was not possible to access any tools from 
other knowledge areas, such as cost management. It would have been 
interesting to understand if there were initial planning derivations and 
which were the causes. The answers obtained where mainly related to 
the quality and financial department due to the interviewee functions 
in the company. For this reason, in future research will be important 
to interview other workers, working in different departments, for a 
deeper analysis. 
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