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Abstract— The management of employees in various professional fields has a great impact on the growth of an organization. This activity 

evolves with technology, and in the area of construction it is no exception. In the city of Cuenca, Ecuador, masonry attendance control faces 

a challenge, since it cannot adapt to its respective new trends. However, its difficulty seems to be not only technical, but also cultural, due to 

the discordance of the users’ behavior regarding to sundry existing solutions. The dilemma in question gives origin to the current article where 

we present a project which focuses on personal authentication technologies used with construction workmen and their acceptance. In this 

document we present the project and some results. In order to determine the most appropriate technical tool for personnel registry and its 

relationship with the cultural context of the users, the project's methodology has two phases: The state of the art of access control systems 

for construction employees, and the determination of the local labor reality regarding the use of such technologies. For the first phase, a 

classification of the indexed academic contributions and the marketplace offer elaborated along with a basic meta-analysis of the regional 

scientific documentation. Secondly, local data collection through questionnaires will be carried out, jointly with the review of related 

undergraduate and graduate projects. As a conclusion, based on the results of both methodological stages, we intend to demonstrate the 

dependence between the social circumstances of the workers for the inclusion of an adequate attendance control tool. 

Index Terms— Access control, Attendance control, Biometric Identity Management System, Construction workers, Personal 

Authentication, Technology management, Workers management.    

——————————      —————————— 

1 INTRODUCTION                                                                     

he evolution of informatics in conjunction with the de-
mands of the professional sector has generated innovative 
solutions with positive effects at the productive level for 

countless organizations.  These new trends not only include the 
production chains, information flow and marketing; they are 
also fundamental at an administrative level  [1].  

 
It is precisely in this aspect that, within the numerous logistic 

tasks and management in a company, whether it is a SME (Small 
and Medium Enterprise) or a large multinational, the registration 
and control of workers is an established need that motivates the 
development of technological proposals [2]. This requirement of 
staff attendance control in an organization aimed at: the supervi-
sion of the hours worked by employees, the fulfillment of their 
functions and a disciplinary follow-up regarding their entry and 
exit authentication [3].  However, there are several production 
sectors, such as construction, that have not prioritized investing 
in management tools for their employees [4]. 

 
The construction industry is an activity of high economic pro-

duction that will make an important financial contribution at a 
national and local level in most countries, including Ecuador [5].  
Due to its relevance, several innovative proposals can be found 

to optimize the processes in construction projects. But, despite 
the technological development, there are obstacles in the imple-
mentation and adaptation of them, involving the control of work-
ers' attendance [4]. 

 
The situation above explained motivates this article, which 

emphasizes in this industry and specifically aims to support the 
academia and the professional sector through an analysis of the 
response to personal authentication systems in a representative 
scenario. It will study the systems used by construction compa-
nies in the city of Cuenca and the dependence between social cir-
cumstances and the reaction to their implementation. Likewise, 
the respective recommendations to implement new attendance 
controls according to the needs of both, the companies and the 
employees involved, will be determined. 

 
In the words of the former president of the Chamber of the 

Construction Industry (CAMICON), Silverio Durán the con-
struction industry is one of the productive sectors that brings 
more wealth to society, internationally is considered the largest 
employer in the world. In Ecuador, this activity plays a role as a 
permanent contributor to the country's capital, it is the second 
largest production industry and the fourth largest economic sec-
tor that generates employment. It is also necessary to add to its 
added value, the tax collection it represents; therefore, it is quali-
fied as a strategic sector and an efficient means for the economic 
reactivation of the nation in the face of various existing financial 
and social challenges [5], [6]. 

 
Since 2007, the Ecuadorian construction sector has contributed 

greatly to the national economy due to the investment in infra-
structure by the government [5].  However, since 2015, the Gross 

T 
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Domestic Product (GDP) of the market in question began its de-
cline to the point that in 2019 there was a reduction of 5.2%, add-
ing the general crisis of 2020 due to the health emergency of the 
COVID-19 pandemic.  Notwithstanding all the above-mentioned 
drawbacks, Ecuadorian construction represented 11% of the 
country's economy in 2019 [6]. 

 
The construction industry in the city of Cuenca characterized 

by being one of the most important sources of local employment. 
Human resources within this type of projects considered one of 
the most important elements to ensure success, and their man-
agement directly affects their optimal execution [7]. The ap-
proach to labor management emphasized in different academic 
documents that promote strategic planning and the inclusion of 
information technologies to guarantee the correct development 
of a project and to face common difficulties in this professional 
sector. 

 
One of the biggest challenges in construction is absenteeism. 

On several situations, workers disappear resulting in staff short-
ages and considerable delays in the development of a given 
work. This is why it is important to train personnel for different 
tasks including the handling of personal authentication technol-
ogies as a control method against absenteeism. However, when 
a worker's salary depends on the work actually performed, train-
ing considered a waste of time within the working day [8], [7]. 

 
The most widely used technology for time and attendance is 

biometrics, specifically the one that analyzes the fingerprint. Its 
popularity based on its unique morphological characteristic for 
which there is no correlation between individuals. However, 
when it is processed it presents some difficulties due to the user's 
conditions; essentially in construction workers who present cal-
luses on their fingers making it difficult to capture the ridges of 
the fingerprints [9]. 

 
This document structured as follows: section 1, besides of the 

main introduction, also describes the scenario regarding the con-
struction industry in Ecuador and in the city of Cuenca. Section 
2 outlines the methodology implemented for literature review 
and local data collection.  Section 3 presents the acquired results.  
Finally, in section 4, the conclusions discussed. 

2 METHODOLOGY 

2.1 State of Art 

Personal authentication has become more stringent over the 
years. Initial proposals that included only passwords, manual 
records and others have been described as inadequate methods 
due to human error and information vulnerability [10]. Among 
the great variety of proposals, the analysis of biometric infor-
mation is one of the most diverse, focusing largely on the vali-
dation of fingerprints as is the case of Adeniji, Scott, and 
Phumzile [11] who carry out this type of proposal aimed at 
tracking school attendance. 

 
In addition to features like the one mentioned above, there are 
several academic developments that use the shape of the hand 

and the characteristics of the palm [12], [13], [14]. Other rela-
tively common aspects are the recognition of iris and retina as 
Kumar and Passi [15] and Mariño, Penedo, Penas, Carreira, and 
Gonzalez [16] demonstrate respectively in their work.  
However, the great impact of authentication has led to a great 
breakthrough with respect to classic biometrics, for example the 
capture of fingerprints produced by knuckles [17]. In his article, 
Takeda [18] proposes to analyze the pressure on the foot pro-
duced by the distribution of a person’s weight; and Tao [19] 
uses a person’s walk to verify their identity. There is even the 
study of vein patterns [20], [10]  or the characterization of the 
ear canal [21].  
The evolution of these technologies makes much emphasis on 
security to the point that a single technique is not enough giving 
rise to robust projects where, additional functionalities such as 
RFID [22] added in combination with biometrics. Similarly, 
since biometric data are easy to obtain and duplicate [23], an-
other trend arises corresponding to the analysis of two biologi-
cal elements such as the iris and face at the same time, and it is 
exactly this approach that is developed by [24].  
 
In order to proceed in obtaining results in different scientific 
platforms, the use of boolean expressions in advanced search 
options was implemented. Due to the extension of the logical 
equations used, the consultation in specific databases such as 
Scopus, Springer, IEEE Xplore, results in minimal documenta-
tion, reason why it decided to deploy an enhanced query 
through the Google Academic search engine that includes be-
sides than the previous mentioned, also repositories, publishers 
among others, excluding patents and citations. 
The selected documents correspond to academic contributions 
developed in the last 20 years in relation to the topic. For the 
respective extraction of the scientific articles, an analysis of 
metadata corresponding to the title, abstract and keywords car-
ried out through two search strings: a logical equation in Eng-
lish and another in Spanish to explore the contributions at a re-
gional scope. 
The first query structured as follows: ("construction workers" 
OR "construction manpower") AND ("attendance control" OR 
"attendance management"), which selected 43 articles. The se-
cond string used: "trabajadores de la construcción" OR "obreros 
de construcción") AND ("control de asistencia" OR "control de 
ingreso") resulted in a total of 55 academic results. 
Despite the usual procedure for a logical search, certain docu-
ments were filtered that did not describe the control method 
used or, in other cases, the type of scenario corresponded to fac-
tories and other institutions separately. Due to this first out-
come, it was necessary to determine inclusion criteria to evalu-
ate whether each documentary piece in the resulting universe 
actually met the necessary requirements: control items for con-
struction workers where the type of technology or tool used 
was specified; resulting in a reduction from an initial universe 
of 98 to 17 units to be analyzed. 

2.2 Development 

The methodology employed for this project based entirely on 
qualitative research, since the aim is to obtain non-numerical 
data to understand a context and its implications by defining a 
grounded theory. The collection of information mainly based 
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on surveys as the main method, since their results are juxta-
posed with theoretical data derived from a literature review. 
In order to analyse the situation subject to the study in this ar-
ticle, it was essential to acquire data present within the academy 
framework as well as from the working reality. The conditions 
and problems will be derived from the social and economic cul-
ture variant to the population and location of the target scenario 
of enquiry. Therefore, the methodology in this research has 
been classified into two major phases: a literary review of sci-
entific contributions, and a collection of data from the main 
agents in the field of construction. 

 
By applying Cochran's sample calculation formula, a 95 % con-
fidence level and a ±10 % accuracy is assumed, resulting in a 
sample of 73 subjects. Their questionnaire designed to perceive 
the reality regarding the implementation of personal authenti-
cation control technologies and the limitations they have en-
countered. 
Due to the informality of the hiring processes of the workmen, 
it is difficult to address a specific guild, hence work was done 
with the employees of a locally active civil construction site, in 
which 57 people contributed by answering a series of questions 
where information was obtained on the attendance control sys-
tems and their experience in this regard. 

3 RESULTS 

As you can observe in figure 1, with the implementation of a 
literature review through a metadata analysis it was possible to 
obtain a reference regarding the technologies used for the time 
and attendance control of construction workers. The sample of 
acquired items indicates that more than half of the items, 58.8%, 
make use of RFID technologies for the use of cards, as well as 
bar codes and tag readers.  
From the other half of the documentation, it can be seen that the 
monitoring done, either by a construction resident or another 
staff member, is of greater preference than the use of biometric 
sensors. Finally, with a minimum percentage of 5.9%, the use of 
entry sheets and other uncommon techniques is considered.  

 
 
 

 

 

 

 

 

 

 

 

 
As In the surveys directed to the construction workers, a series 
of questions were asked in order to establish which is the most 
comfortable system for them, which they are actually required 

to use and how they receive them. 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
To begin with, in figure 2, it was sought to determine the tech-
nique of preference for them, proving biometric control to be 
the first option for the great majority with 73.7%. As a second 
choice but with a considerable difference, entry sheets were se-
lected by 15.8% of the respondents. Finally, there was a 10.5% 
who preferred the idea of mobile applications. It is important to 

 

Fig. 1. Existing attendance control technology. This shows a pie 
chart representing the technologies used for attendance control 
in scientific documents.  

 

Fig. 2. Preferred attendance control technology. This graphic rep-
resents the most preferred attendance control technique between 
the construction workers.  

 

Fig. 3. Graphic representation of the most widely used attendance 
control technology. 

 

Fig. 4. Identification of the main features by which workers have 
a certain preferred system.  
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note that the alternatives for cards and labels were not consid-
ered by any of the builders.  

 
In the following graph, figure 3, it is possible to notice that the 
technology most used corresponds to the biometric sensors in a 
70%. The use of entry sheets belongs to an old technique, but it 
still remains at 19.3%. Finally, it can be evidenced that the use 
of mobile applications is reflected in 10.5%. 

 

 
 

 

 

 
 
 
 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 
 
 
 
 
 
Having defined the types of systems most used thanks to the 

previous questions, the reason why they chose their preferred 

method was determined. The main virtues of the systems are 
their ease of use and their efficiency in operation. In figure 4, 
the most used option, that is, biometric clocks, it is evident that 
the reason for their preference is due to the simplicity in their 
use and the confidence in correctly registering time. 

In the case of entry sheets and applications, the greatest at-
tribute is the simplicity of their use over any other feature.  

Finally, what was attempted to define in the surveys for 
workers was their general reflection on the existing technolo-
gies. As it is shown in figure 5, 47.4% of them consider that the 
advice or presence of a third party is necessary to guide the cor-
rect use of the systems. 40.4% define them as effective and safe 
alternatives; however, for 12.3% of users they consider that 
there are operational problems in one way or another due to the 
production of agglomerations and electrical failures produced 
by conditions of the project site itself. 

 
Site managers, who due to their hierarchy have greater au-

thority in personnel management decisions, have a great influ-
ence on their perception of the appropriate tools because in 
most cases they are the ones who acquire them. It is for this rea-
son that their contribution to this research considered equally 
valuable as that of academics. 

In the following graphic representation figure 6 we can de-
termine that the most used system by our target group corre-
sponds to the entry sheets with 50.7%, followed by biometric 
sensors with 37%. The implementation of RFID technology, as 
well as the use of a human agent for verification, mentioned in 
smaller quantities of 5.5% and 4.1% respectively. The proposal 
of mobile applications is almost imperceptible. 

 
Between the most known options among the construction 

managers are the biometric systems (47.9%), as well as the re-
sponse of the workers. However, there is more consideration 
(43.8%) for entry sheets by those evaluated in this subsection. 
The rest of the technologies represented with values lower than 
2.7%. See figure 7. 

 
Given the high preference for the use of entry sheets, the rea-

sons why they did not migrate from this method were dis-
cussed, and according to the response it was possible to graph-
ically show in figure 8 that the main factor is the costs by 40 %. 
Subsequently, they indicated that due to company policies and 
construction conditions (infrastructure, security, scale) the im-
plementation of technology is complicated. 

A considerable 25.7% expressed ignorance of the existing op-
tions, they are not in contact with suppliers that promote prod-
ucts or technological solutions for this. Finally, with a value of 
5.7%, the inconveniences with the workers mentioned, since the 
site managers report that there are problems of recognition with 
the fingerprints of the workers and the disorganization pro-
duced in the marking process. 

 
As in the previous results, a similarity can be seen in figure 9 
with respect to the major limitations of technology installation. 
The main one with 34.3% corresponds to the short budget that 
be expected in a construction site. However, complications with 

 

Fig. 5. General opinion regarding de technology as a whole for 
attendance control. 

 

Fig. 6. Graphic representation of the most widely used attendance 
control technology by construction site managers.  

 

Fig. 7. Best known attendance control technology. This shows a 
pie chart for the recognition of the most popular attendance con-
trol technique between site managers.  
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workers already represented more strongly with 24.7%.  In val-
ues, it identified that the conditions of the construction and the 
policies of the company also correspond to an impediment. 
Otherwise, for 15.1% there is no obstacle at all. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
In the following graph figure 10, users grouped according to the 
most used technological option in order to evaluate their reac-
tion. As can be seen, there is a percentage of rejection in almost 

all categories, the most notable being the method where a third 
party is in charge of monitoring the other members with 
66.67%. Similarly, the response of acceptance is considerably 
good to be able to implement and experiment in the future with 
the collaboration of the workers. 

4 CONCLUSION 

The present academic article aimed to demonstrate the prob-

lem of adapting technological tools for personal authentication 

for construction workers and the dependence on the social con-

ditions of the users themselves in Cuenca, Ecuador.  

An evident social discordance demonstrated through this paper 

where inconsistencies between academic studies and real life 

practices detected. The dependence on social circumstances for 

personal authentication systems show through workers and 

managers own opinions and how distant they are from current 

solutions. Although the intention was to propose a suitable 

technological authentication system, it was only possible to de-

termine why none of the methods already widely used were 

entirely functional, since it is more a matter of the users than of 

the principle of operation of each system. 

To develop our objective, an analysis of industrial construc-

tion importance carried out involving its role as a generator of 

employment and its effect on the national GDP. Once the fun-

damental part of this economic activity clarified, it was difficult 

to ignore to some extent the stagnation of this sector in order to 

optimize important administrative processes such as the per-

sonal authentication. 

Through this research, three factors identified as hurdles for 

a normal evolution in this market segment: the social and phys-

ical conditions of the workers who would be the users of the 

system; the lack of interpretation of existing solutions in the lo-

cal reality; and the reluctance of high-ranking officials to train 

their employees. 

The first factor was determined by contrasting the scientific 

evidence with the methods implemented in our study scenario. 

To begin with, it demonstrated that the use of biometric sensors 

-strictly with a fingerprint reader- is not suitable for this profes-

sion due to the physical condition of the users caused by defor-

mations in their hands, instigated by the very nature of the job. 

However, it is one of the most widely used technologies, alt-

hough it presents disadvantages as verified by the results of the 

site managers’ questionnaires. 

Still mentioning the first indicator, as can be seen in Figure 5, 

workers consider that they need a guide to be able to use the 

authentication tools even though they are autonomous-low dif-

ficulty equipments. It is possible to verify that there is already 

a predisposition as not a viable solution on their part and on the 

part of the site managers, when the fact of having signature reg-

isters or a person to oversee them represent greater complexity 

and labor pressure. 

Regarding the interpretation of existing solutions, it demon-

strated in the qualitative research that one of the most used 

tools is the entry sheet, when there are card-reading devices 

 

Fig. 8. Best known attendance control technology. This shows a 
pie chart for the recognition of the most popular attendance con-
trol technique between the construction workers. 

 

Fig. 9. Main limitations that avoid the involvement of technological 
solutions for personnel management. 

 

Fig. 10. Workers behavior when using attendance control sys-
tems. 
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that are faster than a signature but are not even known by the 

workers. 

     Lastly, if representatives of construction projects expect to 

see the increased productivity that comes with attendance con-

trol of their workers, there must be proper guidance and invest-

ment in innovation. If there, is no interest in seeking commer-

cial options, giving up manual methods and defining an ade-

quate infrastructure to optimize personal management; then 

construction in Cuenca, Ecuador will continue to be affected by 

absenteeism and stagnation of its processes. 
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