
Freitas, Andrey Pimentel Aleluia Journal of Engineering Research and Application      www.ijera.com   

ISSN : 2248-9622 Vol. 9,Issue 8 (Series -IV) Aug 2019, pp 20-31 

 
www.ijera.com                                          DOI: 10.9790/9622- 0908042031                                    20 | P a g e  

 

 

  
 

Risks in Construction Projects: An Analysis of Critical Factors in 

Small Brazilian Companies 
 

Freitas, Andrey Pimentel Aleluia
1
; Santos, João Alberto Neves dos

2
; Netto, 

Joaquim Teixeira
3
, Fonseca, Luciana Silva

4
;
 
Oliveira, Nylvandir Liberato 

Fernandes de
5
. 

1 - PhD Researcher at Department of Postgraduate in Civil Engineering, Universidade Federal Fluminense. 

Niterói, Rio de Janeiro, Brazil 

2 - PhD Teacher at Department of Postgraduate in Civil Engineering, Universidade Federal Fluminense. 

Niterói, Rio de Janeiro, Brazil 

3 - PhD Researcher at Department of Postgraduate in Civil Engineering, Universidade Federal Fluminense. 

Niterói, Rio de Janeiro, Brazil 

4 – Master´s Degree at Department of Postgraduate in Production Engineering, Universidade Federal 

Fluminense. Niterói, Rio de Janeiro, Brazil 

5 - PhD Researcher at Department Postgraduate in Civil Engineering, Universidade Federal Fluminense. 

Niterói, Rio de Janeiro, Brazil 

Corresponding Author:  Freitas, Andrey Pimentel Aleluia 

 

ABSTRACT 

Risks related to the construction sector result from instabilities in the external environment that, associated with 

the complexities of internal processes, affect the compliance with project schedules. Although risk management 

is part of project management, few companies apply it, especially small ones. This article aims to identify and 

rank the main risk factors that affect the project schedules of small national construction companies. Based on 

the literature, 43 risk factors associated with the construction environment were identified, but only 26 were 

directly related to project delays. A survey was conducted on a non-probabilistic sampling, characterized by 133 

professionals and specialists working in small construction companies. The data obtained made it possible to 

check the content validity, consistency of the instrument and the normality of the distribution. Through 

exploratory factor analysis, six risk factors critical to the schedules were identified and ranked according to their 

levels of relevance. The results presented aim to contribute to the effectiveness of simple risk management 

structures, controlling factors that may lead to delays in small construction projects. It is also hoped that this 

research can contribute to future work that seeks to adopt new risk management models to the needs of small 

businesses. 
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I. INTRODUCTION 
 Delays are characteristic and recurring 

phenomena in construction projects and are caused 

by various factors internal or external to the 

construction environment. They can directly affect 

projects in two ways: a. compromising the sequence 

of internal stages of the construction processes, 

reflecting on the process flow of the other areas 

involved, as well as the service schedule of 

suppliers; B. impacting the delivery of the product to 

the customer, which may result in fines or damage to 

the company's image in the market. 

 Although a common problem in many 

countries, the magnitude of the impacts generated by 

delays may vary according to the characteristics of 

each project [1]. Given this understanding, actions 

are needed to proactively identify, evaluate and 

mitigate any factors that may compromise the results 

of construction sector project schedules [2]. 

 Importantly, during the planning phase of a 

project, two aspects are addressed: 1. the generation 

of cash flows to meet the needs of the internal 

stages; 2. analyzes of economic and financial 

availability, which do not include qualitative impacts 

that risks may represent in the early stages of the 

processes. In the execution and monitoring phases, 

also understood as the operational aspect of the 

construction processes, there is a need to develop a 

culture of proactive actions that anticipate the 

emergence of factors harmful to the operational 

processes. 
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 In general, construction companies are 

vehemently opposed to adopting risk management 

processes in their projects. In the case of small 

businesses, several factors collaborate to choose to 

conduct their operations according to the traditional 

flow of other companies. These factors are often 

associated with the general understanding that 

project planning already includes all risks, leaving 

aside the operational part that represents the 

execution and delivery of products. In this sense, a 

specific approach that identifies the main risk factors 

that affect the production processes defined by the 

projects, allowing the response actions to be carried 

out in a shorter time, at a lower cost, may represent 

an increase in the process effectiveness, with 

satisfactory results for both customer and contractor. 

Through a quantitative approach, generated from a 

Survey research, applied to professionals and 

specialists working in small companies in the 

national construction sector, we sought to identify 

and rank the main factors that affect the 

effectiveness of deadlines. Defined by the 

construction projects. Through a statistical approach, 

we sought to answer the following questions: 

Q1: What are the main operational risk factors that 

affect the project schedules of small construction 

companies in the national construction sector? 

Q2: How relevant are the key risk factors that affect 

the project schedules of small construction 

companies in the national construction sector? 

 In short, the approach to risk factors in 

construction projects starts with the objective of 

identifying and prioritizing factors according to their 

level of occurrence, so that monitoring and control 

processes are continuous and effective in meeting 

deadlines. Thus, this research aims to assist small 

construction companies in Brazil and direct focus 

and efforts on specific actions to achieve their goals 

without compromising their costs. 

 

II. LITERATURE REVIEW 
2.1 Size of construction companies 

 The size or size of a company is defined, 

according to the Brazilian Micro and Small Business 

Support Service – SEBRAE [3], by two aspects: 

invoicing and active employees. This survey 

considered the number of active employees, given 

the difficulty in obtaining data related to invoicing. 

Thus, aiming to understand the size of each size 

classification within the sector, using data from the 

Brazilian Chamber of Construction Industries - 

CBIC, we sought to identify the percentages of 

quantitative participation of companies and labor, 

according to presented by Table 1 [3]. 

 

 

 

Table 1. Classification of the company size for the 

number of employees. 

Size 

Employ

ee 

Board 

Market share in 2017 

Amount 

(%) 

Labor 

(%) 

Little to - 99 98,61% 58,55% 

Avera

ge 

100 - 

499 
1,23% 24,43% 

Great 
above - 

500 
0,16% 17,02% 

 

 The results presented in Table 1 show the 

relevance of small construction companies in the 

national construction scenario, since they represent 

98.61% of the total companies and 58.55% of the 

total stock of the active labor force in the sector. 

 

2.2 Risk of delays in the construction sector 

 The literature presents several approaches, 

with several concepts associated with the term risk. 

In this sense, many similarities are verified about the 

authors' perception of this phenomenon, especially 

when they are related to damages of any nature. 

The term risk is associated with the complexity of 

factors that require managers' multidisciplinary skills 

to perform preventive and corrective actions. [5]. 

Although many research highlights the difficulties of 

companies in the construction sector to meet the 

deadlines defined in their projects, there is still a 

need for a dedicated approach specifically to identify 

and standardize the main factors that impact the 

schedules elaborated for the conduct of internal 

processes and for the definitive closure of the 

projects, thus making the  product available to 

customers. It is also perceived that this issue is 

potentialized in countries with economies in 

development, because the coverage of unwanted 

factors makes difficult the elaboration of a reference 

that allows companies to take effective actions to 

reduce their delays in projects, which directly reflect 

the survival in  the  market [6]. 

 Most of the risk factors associated with the 

delays in the process stages schedules are due to 

inconsistencies in the preliminary phases of project 

planning that, in order to meet inconsistent contract 

deadlines, underestimate the stages of construction 

processes. In this sense, the need to balance the time 

constraints in essential steps, results in damages to 

the natural flow of the following stages, generating 

changes and impacts in the scheduling of internal 

and external processes of organizations. This 

imbalance has a direct impact on the productive 

chains and the prediction of the availability of 

financial resources, generating an increase in the 

probability of uncertainties in order to follow the 

steps defined by the projects [7,8]. 

 The PMI associates the presence of factors 

that cause delays in construction projects to a set of 
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elements developed in the planning, execution and 

monitoring / control phases [9]. In addition, it 

proposes the implementation of a risk approach 

aimed at identifying, analyzing and classifying the 

different risk factors, thus generating subsidies that 

enable preventive actions. In this context, the 

relevance of identifying and prioritizing the factors 

that characterize higher degrees of risk to the 

processes sequenced by the steps defined in the 

projects is highlighted [10, 11, 12]. 

 Although risk management presents tools  

that aim to ensure control and immediate response to 

the emergence of unwanted factors, its 

implementation is still understood by most 

construction companies as a matter that raises costs 

and compromises financial results, especially in 

small businesses that need to reduce their profit 

margins to ensure market competitiveness. 

 The search for concepts and information on 

a given topic is essential for the researcher to have a 

theoretical basis for elaborating arguments and 

adopting appropriate analysis processes to support 

the results of his research [13]. In this sense, this 

research begins with a theoretical basis, through a 

qualitative approach, obtained by literature reviews, 

to verify aspects that cause the delays of the 

construction projects. The literature review enables 

the researcher to identify, describe and interpret data 

from previous research to substantiate the structure 

of his work [14]. 

 Through research on scientific bases, 

national and international surveys were identified 

that deal with themes related to risk, its factors and 

its management in construction. Table 2 shows the 

criteria used to search the scientific databases. 

 

Table 2. Characteristics of the research for literature 

review. 

Data Base Keywords 

ASCE Risks management;  

Risk factors in 

construction; Risks 

in construction 

projects; Risks of 

delay;  

Delays in 

construction;  

Delays in projects. 

Emerald 

Google Scholar 

Science Direct 

Web of Science 

 

 The research results point to 43 risk factors 

related to the construction environment that 

generate, directly or indirectly, impacts on project 

schedules. The identified factors were classified into 

nine categories of risk, as highlighted in Table 3. 

 

 

Table 3. Risk categories associated with the productive environment of the construction sector. 

CATEGORY RISK FACTORS AUTHORS 

Politics 

Political instability 

[15] 

[16] 

[17] 

[18] 

[19] 

[20] 

[21] 

[22] 

[23] 

[24] 

[25] 

[26] 

[27] 

[28] 

[29] 

[30] 

[31] 

[32] 

[33] 

[34] 

[35] 

[36] 

[37] 

Lack of government incentives 

Fragmented political structure 

Holding of elections 

Laws 

Legislation changes 

Excessive bureaucracy 

Complexity of the Legal System 

Economics 

Interest fluctuation and inflation 

Economy Instabilities 

Currency value fluctuation 

Financial 

Taxes 

Difficulty accessing insurance 

Difficulty accessing credit 

Corruption 

Limited financial capacity of the 

developer 

Contractor's reduced financial capacity 
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Low financial capacity of 

subcontractors 

Social 

Interpersonal conflicts (wars, disorder, 

riots, etc.) 

Intrapersonal conflicts (mentality, 

education, civility, communication, 

culture, etc.) 

Market 

High competition 

Low capacity for technological 

innovation 

Reduced quality of building materials 

Low quality and high labor cost 

Reduced quality of construction 

equipment 

Unavailability of subcontractors 

Environmental 

Adverse weather conditions 

Unforeseen soil conditions 

Floods and floods 

Fires 

Earthquakes and earthquakes 

Contractual 

Contract Type and Reduced ―Base 

Price‖ 

Short deadline 

Technical 

Little experience from the Designer 

team 

Deficiencies and / or communication 

failures between parties (contractor 

designers; contractor designers; 

contractor contractor) 

Delays in project and regulatory 

approval 

Design errors 

Successive project changes 

Incomplete Information 

Deficiencies in information for 

proposal preparation 

High project complexity 

Lack of experience in similar projects 

Claims at critical points in the 

execution phase 

Recovery or successive renovations 

 

 Table 3 shows the authors who take 

advantage of their projects, according to the  

 

perception that the types of investments generate 

delays in the construction projects of the countries, 
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highlighting as political, legal, economic, social, 

market, environmental, contractual and technician. 

In smaller cases, factors related to lack of team 

leadership, customer relationship difficulties and 

communication providers between teams and 

stakeholders were characterized as managerial but 

understanding the needs of detailing and anamnesis 

of category, aiming to obtain each one of its 

objectives [35, 36, 37]. 

 

III. METHODOLOGY 
This research was carried out in the period 

between March and November 2018, aiming to 

identify the maximum risk factors that affect the 

timing of the projects of the small Brazilian 

construction companies and, through an exploratory 

approach, define the  level of relevance for 

mitigating actions can be more effective. 

The first phase of the research is 

characterized by the definition of the general 

reference, through bibliographical analysis of recent 

literature topics that address corporate risks 

associated with construction projects. 

The second phase aims to define the 

requirements and the development of the 

methodology, through the characterization of the 

samples, the elaboration of the research instruments 

and the preliminary analysis of the experimental 

data. 

In the third and fourth phases, developed 

within the methodology, a definitive questionnaire is 

elaborated and presented to professionals who work 

in small Brazilian construction companies. The data 

obtained are analyzed by a multivariate statistical 

approach, where the levels of content consistency 

and reliability of the instrument are verified to 

guarantee the application of the exploratory factorial 

analysis (EFA). 

The fifth phase of the research presents the 

analysis of the results. 

3.1 Sample definition and profile of 

respondents 

Sampling is a set of individuals from a 

population with specific characteristics [38]. 

Sampling can be probabilistic when the elements of 

the population have the same possibility of being 

chosen; or non-probabilistic, where the 

characteristics and information define the elements 

of the population needs that they can provide. 

This research adopted a non-probabilistic 

sampling, characterized by 133 professionals with 

experience in small construction companies 

operating in the Brazilian market, according to the 

characteristics presented in Table 4. 

 

 

 

 

Table 4. Characteristics of respondents 

Companies - Country Regions 

Southeast 68 51,13% 

South 26 19,55% 

Midwest 18 13,53% 

Northeast 13 9,77% 

North 8 6,02% 

Professionals - Education 

Civil Engineering 62 46,62% 

Architecture 37 27,82% 

Other Engineering 26 19,55% 

Others 8 6,02% 

Professionals - Experience in construction 

Above 10 years 71 53,38% 

From 5 to 10 years 54 40,60% 

Less than 5 years 8 6,02% 

 

 From the definition of the sample size, the 

standards were identified for the analysis of the 

variables that should be considered according to the 

sample size. As this study uses a sample with 133 

respondents, it was considered 0.50 the minimum 

value for the load factors of the variables [39]. 

3.2 Elaboration of questionnaires and data collection 

The processes of analysis of variables begin with the 

data collection, resulting from the questionnaires 

[40]. The structure of the questionnaires will depend 

on the approach adopted by the research, being it 

quantitative or qualitative. Where the results of the 

qualitative approaches may be appropriate to form a 

new questionnaire designed for a quantitative 

application. The application of these procedures 

allows statistical tools to be used in data evaluation 

[41]. 

 The research instrument was based on two 

distinct stages that had the following aspects: 

 Phase 1 - preparation and application of an 

open questionnaire structured by guidelines, which 

was sent to a defined sample. The objective of this 

initial questionnaire was to verify, among the risk 

factors designated by the literature review, which 

presented a direct relationship with delays in project 

schedules. 

 The questionnaire was applied to a group of 

16 professionals with extensive experience in 

companies in the construction sector and with 

consistent performance in micro and small size 

companies. 

 The results pointed out that 26 risk factors 

(variables), among the 43 identified in the literature, 

have characteristics related to delays in construction 

projects. 

 Interviews using guidelines present some 

degree of structuring and are structured according to 

the researcher's interest. This procedure seeks to 

stimulate the interviewees to discuss their 
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perceptions related to the theme freely and is usually 

associated with qualitative approaches [42, 38]. 

Phase 2 - elaboration and application of a survey 

type survey, through a structured questionnaire, 

composed of the 26 variables identified in phase 1. 

The questionnaire used in this phase was formed by 

questions measured using the Likert scale. 

 The use of scalar analysis confers 

simplicity to the instruments and objectivity to the 

answers [43]. Thus, the variables were measured 

based on semantic scales, where the respondents 

identified the indices that represented their opinions, 

as described in Table 5. 

 

Table 5. Staggered evaluation of variables. 

It does not 

occur 

Rare 

to 

occur 

Unlikely 
Possible 

to occur 

Very 

likely 

Always 

occurs 

0 1 2 3 4 5 

 

 In the scale used, the answers varied from 0 

(zero) to 5 (five), making a total of six points, where 

the lowest value indicated the lack of the degree of 

perception of the respondents. This phase aimed to 

obtain   data   for the   application of statistical 

procedures. Table  6 describes the variables (Var) 

identified by step 1 that were addressed by the 

research instrument in phase 2. 

 

Table 6. Variables identified from the application of the first questionnaire

Var Risk factors 

V1 Changes to Legislation 

V2 High bureaucracy 

V3 Fluctuation of Inflation and the Interest Rate 

V4 Taxes 

V5 Corruption 

V6 Reduced Financial Capacity of the Owner of Work 

V7 Interpersonal conflicts (wars, disorder, revolts) 

V8 Intrapersonal conflicts (mentality, education, communication, culture, religion) 

V9 Weakness and Lack of Communication Between Parties 

V10 High labor cost 

V11 Reduced Capacity for Technological Innovation 

V12 Diminished Quality of Construction Materials 

V13 Compressed Financial Capacity of Subcontractors 

V14 Reduced quality of the work force 

V15 Low-quality construction equipment 

V16 Indemnity of Subcontractors 

V17 Adverse Climate 

V18 Difficulty in access to insurance 

V19 Earthquakes 

V20 Project Errors 

V21 Little team experience 

V22 Reduced Term 

V23 Successive changes in projects 

V24 Little experience in similar projects 

V25 Incomplete project information 

V26 High Complexity of the Project 

 

 After the final tabulation of the data 

obtained by the questionnaire, the research followed 

the preliminary exploratory analysis of the data. 

 

 

 
IV. RESULTS 

4.1 Preliminary data analysis 

 

Any statistical procedure must begin by 

verifying the distribution and validity of the data. In 

this sense, the data were tested, and the presence of 
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the normal distribution was confirmed in all the 

present variables, resulting in the rejection of the 

null hypothesis (H0: The data do not present a 

normal distribution) [44]. 

From the normality check, the basic 

premise for multivariate factorial analysis, the 

number of correct answers and their respective 

percentages of representativity were analyzed. 

The statistical validity to the degree of 

consistency evidence [45,]. The internal consistency 

should be considered as a measure of the reliability 

of the questionnaire, because it indicates the degree 

of difference that the items measure the same 

concept. In this case, its validity is usually 

considered from the validations of content and 

construct [45, 46]. 

Using the results of the Kaiser-Meyer-

Olklin test, the Cronbach's alpha coefficient and the 

Bartlett sphericity test were checked, respectively, 

for content reliability and objectivity of the research 

instrument, according to the results presented in 

Table 7 [47, 48, 49, 50]. 

 

Table 7. Synthesis of preliminary tests. 

Number of valid responses 133 

Number of items - questions 26 

Cronbach's Alpha coefficient 0,917 

Kaiser-Meyer-Olkin measure of 

sampling suitability 

0,868 

Bartlett sphericity test 

Chi-square 1985,421 

df 325 

Sig. 0 

 

 According to the data presented in Table 7, 

Cronbach's alpha exceeded the minimum acceptable 

value   of   0.70,   characterizing   a   high   internal 

consistency in the evaluation scale. The Kaiser-

Meyer-Olkin test was used to verify the suitability of 

the sample and presented a satisfactory result, 

exceeding the minimum value of 0.60. The Bartlett 

sphericity test, which verifies the null hypothesis 

that the variables are not correlated, was considered 

valid because it presented a level of statistical 

significance lower than 0.05 [47, 45, 48, 49]. 

 

4.2 Application of exploratory factorial analysis 

 The factor analysis adopted by this research 

has an exploratory character and sequence of actions 

can be understood from the synthesis of the stages 

presented in Table 8. 

 

 

Table 8. Synthesis of the steps of applying the factor analysis. 

Stage Process Var Excluded 

1 CA 1 1ª Community Analysis 26 1 

2 

CA 2 2ª Community Analysis 25 0 

FL 1 
1ª Analysis of  

Factorial Loads 
25 5 

3 CA 3 3ª Community Analysis 20 1 

4 

CA 4 4ª Community Analysis 19 0 

FL  

2 

2ª Analysis of  

Factorial Loads 
19 6 

5 CA 5 5ª Community Analysis 13 1 

6 CA 6 6ª Community Analysis 12 2 

7 

CA 7 7ª Community Analysis 10 0 

FL  

3 

3ª Analysis of  

Factorial Loads 
10 0 

CM 1 
1ª Analysis of  

Correlation Matrix 
10 4 

8 

CA 8 8ª Community Analysis 6 0 

FL  

4 

4ª Analysis of  

Factorial Loads 
6 0 

CM 2 
2ª Analysis of  

Correlation Matrix 
6 0 

 

 Tables 9 to 12 present the results obtained 

in each step of the application of the factorial 

analysis, according to their processes and their 

actions, followed according to the behaviour of the 

variables addressed. 
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Table 9. Analytical result of the first two stages of the application of factorial analysis. 

  Stage 1 Stage 2 

Var CA1 CA2 FL1 

V1 0,71 0,71   0,7       0,34 

V2 0,57 0,68       0,79     

V3 0,75 0,78           0,85 

V4 0,65 0,64 0,41 0,62         

V5 0,73 0,71     0,37 0,65     

V6 0,65 0,65       0,57   0,41 

V7 0,66 0,65 0,62 0,3         

V8 0,62 0,62   0,63   0,34     

V9 0,6 0,61     0,72       

V10 0,68 0,68     0,74       

V11 0,54 0,54 0,32 0,62         

V12 0,76 0,75         0,84   

V13 0,68 0,67 0,35 0,39     0,6   

V14 0,7 0,71     0,53 0,33 0,55   

V15 0,74 0,74   0,75         

V16 0,62 0,62 0,34 0,55     0,38   

V17 0,39 Excluded 

V18 0,71 0,71 0,41 0,53 0,49       

V19 0,69 0,67 0,38 0,56 0,33       

V20 0,72 0,72 0,74           

V21 0,66 0,67 0,41   0,62       

V22 0,77 0,76 0,81           

V23 0,76 0,77 0,83           

V24 0,7 0,7 0,72 0,34         

V25 0,81 0,81 0,83           

V26 0,73 0,73 0,78           

 

Table 10. Analytical result of the third and fourth stages of the application of factorial analysis. 

  Stage 3 Stage 4 

Var CA3 CA4 FL2 

V1 0,71 0,69 0,44       0,69 

V2 0,63 0,62       0,76   

V3 0,71 0,74         0,84 

V5 0,65 0,65 0,31   - 0,67   

V7 0,63 0,63 0,75         

V8 0,47 Excluded 

V9 0,58 0,59     0,66 0,35   

V10 0,74 0,75     0,84     

V11 0,6 0,6 0,49   0,44   0,35 

V12 0,74 0,75   0,79       

V13 0,68 0,68 0,41 0,67       

V15 0,76 0,74 0,46 0,47   -0,34 0,43 

V16 0,61 0,63 0,45 0,57       

V19 0,68 0,69 0,56   0,48 -0,35   
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V20 0,72 0,73 0,79         

V22 0,73 0,73 0,81         

V23 0,68 0,68 0,77         

V24 0,72 0,72 0,82         

V25 0,8 0,8 0,84         

V26 0,74 0,74 0,82         

 

Table 11. Analytical result of the fifth, sixth and seventh stages of the application of factorial analysis. 

  Stage 5 Stage 6 Stage 7 

Var CA5 CA6 CA7 FL3 CM1 

V2 0,62 0,44 Excluded 

V3 0,94 0,93 0,96 
  

0,98 
Low 

correlation 

V5 0,58 0,64 0,72 
 

0,79 
 

Low 

correlation 

V7 0,64 0,55 0,55 0,74 
  

Low 

correlation 

V9 0,71 0,51 0,7 
 

0,81 
 

Low 

correlation 

V10 0,67 0,46 Excluded 

V12 0,43 Excluded 

V20 0,72 0,72 0,71 0,79 
  

0,79 

V22 0,74 0,74 0,75 0,81 0,31 
 

0,81 

V23 0,77 0,73 0,75 0,85 
  

0,85 

V24 0,72 0,66 0,65 0,8 
  

0,8 

V25 0,82 0,81 0,81 0,87 
  

0,87 

V26 0,75 0,74 0,75 0,85 
  

0,85 

 

Table 12. Analytical result of the last stage of the 

application of factorial analysis. 

  Stage 8 

Var CA8 FL4 CM2 

V20 0,71 0,85 High correlation 

V22 0,75 0,87 High correlation 

V23 0,73 0,86 High correlation 

V24 0,64 0,80 High correlation 

V25 0,83 0,91 High correlation 

V26 0,75 0,86 High correlation 

 

 At the end of the factorial analysis, six 

variables presented a high correlation value. as 

shown in Table 13. 

 

Table 13. Critical variables identified by the 

exploratory factorial analysis. 

Variables 
Factor 

Loadings 

1 Ranking 

V2

0 
Project Errors 0,91

8 
1° 

V2

2 
Reduced Term 0,87

6 
2° 

V2

4 

Little experience in 

similar projects 

0,86

8 
3° 

V2

6 

High Complexity of 

the Project 

0,86

1 
4° 

V2

5 

Incomplete project 

information 

0,85

3 
5° 

V2

3 

Successive changes 

in projects 

0,80

0 
6° 

 

 The result of the factorial analysis presents 

six variables that are grouped in a single construct, 

corresponding to 73.46% of the total variance 

explained, as shown in Table 14. 

 

Table 14. Total variance explained by the 

grouping of the resulting variables. 

Construct 
Initial eigenvalues 

Total of variance cumulative 

1 4,408 73,46% 73,46% 
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V. CONCLUSIONS 
 The results obtained by the application of 

the exploratory factorial analysis identified six 

variables, or risk factors, that presented high 

correlation in their data. In practice, this means that 

they were the highlights of the professionals who 

participated in the survey. Factorial loads were 

considered by the study to verify the importance 

ranking of each factor within the construct (Table 

13). 

 The total final variance explained reached 

an excellent representative percentage, meaning that 

the six variables identified together represent 

73.46% of the total weight contemplated by the 

study (Table 14). 

 Finally, the category of technical risks was 

identified as the one with the highest potential for 

impacts of delays in small construction projects in 

Brazil. 

 Based on the results obtained by this 

research, it is suggested that future studies that 

address the risk management in small-scale 

construction companies, lead to the identification 

and analysis of "elements of risk" that increase the 

appearance of critical factors in the construction 

sector. In this way, effective mitigating actions can 

be defined that reduce occurrences of delays in the 

construction projects of small construction 

companies. 

 Another suggestion arises from the premise 

that the exploratory approaches offer for future 

confirmatory research, validate or suggest 

adaptations in the presented findings. 
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