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ABSTRACT

The objective of this research was to determine the 
influence of the automated configuration system on the 
change management process of the IP area of a mobile 
operator during the COVID-19 pandemic. A quantitative, 
experimental, applied, explanatory approach was 
used on a population and sample consisting of change 
management efforts between the years 2019 and 2020. 
The failure rate of change requests decreased from 
74.95% in 2019 to 59.86% in 2020 and the success 
rate of change requests increased from 25.05% to 
40.14% also, the system is resilient due to the fact that 
the success rate increased by 16.30%. It is therefore 
concluded that the automated system of configurations 
has a positive influence on the management process 
with a success rate increase of 60.28% and a failure rate 
decrease of 20.14%.

Keywords: change management; automated system; 
success rate; failure rate.

INTRODUCTION

Telecommunications have become a major foundation for eco-
nomic, social and cultural development, as they have trans-
formed society as a whole. According to Párraga, Zambrano and 
Reyes (2018), ongoing changes have led to the improvement of 
communication and interactions, as a result of the accelerated 
technological advances that includes mobile communications, 
bandwidth, internet, microwaves, satellites, among others. As a 
proof of this, there is a mobile operator company in the telecom-
munications sector whose share of mobile lines in the Peruvian 
market increased by 16.64% during 2019.

The mobile operator’s policy is to keep customers satisfied pro-
viding a quality service, thus leading to the measurement of the 
productivity of employees during their activities. From the meas-
urement results, it was possible to determine the error rate during 
change management, estimated time of the processes, follow-up 
of incidents, effectiveness of maintenance services, among oth-
ers (Membrillo, 2019). Among the most important findings was 
that 25.05% of the errors made during IP configuration manage-
ment in 2018 were human errors due to lack of concentration 
on the activity, resulting in time overrun and user dissatisfaction; 
the detection of the above-mentioned scenario allowed the mo-
bile operator to identify strategies for the reduction of the causes 
encountered. One of these strategies was the implementation 
of an automated configuration system that allowed to drastically 
reduce the figures registered in previous years.

Therefore, this research focuses on determining the influence of 
the automated configuration system on the change management 
process of the IP area of a mobile operator during the COVID-19 
pandemic.

Several research works were analyzed in order to support the 
development of this research. Among them was that of Wambui 
and Gakuu (2019), whose objective was to study the impact of 
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the automation of transportation service on custom-
er satisfaction; the authors found that the quality 
of the system influences customer satisfaction in a 
positive and significant way, it is also influenced by 
the perceived usefulness, ease of use and the qual-
ity of the information generated by the system. In 
turn, Farfán (2020) concluded that the implementa-
tion of an automated system lowered costs for users 
in the processes applicable to the Ventanilla Única 
de Turismo (one-stop tourism permitting office in the 
Provincial Municipality of Callao.

Information from internationally renowned authors 
was used to describe the terms related to the pro-
cess of configuration and the progress of new tech-
nologies and trends of change management in mo-
bile operators for the promotion of service quality. 
After an extensive search in different databases, no 
similar examples were found in relation to the vari-
ables of this study; therefore, the topic is innovative 
and, because of the findings, may be of use to fu-
ture researchers who intend to study the automation 
of a configuration system in change management. 
As a solution consistent with current trends, the au-
tomated configuration system aims to streamline 
configurations in the operational process of change 
requests, providing information for strategic man-
agement decision making and thus assessing the 
possibility of using automated processes as future 
solutions in other operational areas.

The hypothesis is as follows: The automated con-
figuration system positively influences the change 
management process of the IP area of a mobile op-
erator during the COVID-19 pandemic.

As this research addresses the problem related to 
the influence of process automation during the man-
agement of a certain activity in a mobile operator, it 
is justified in a pragmatic way, because it addresses 
a specific problem and intends to analyze the im-
pact of a possible solution and the repercussions 
of its implementation. The problem of dissatisfac-
tion caused by the configuration process, such as 
inconvenience and time overrun, is such that it is 
necessary to assess the impact of implementing an 
automated configuration system. Thus, the results 
of the research will directly benefit the users who 
access the service provided by the IP area of a mo-
bile operator.

It is necessary to upgrade the quality of operations 
by improving the coverage and quality of the service 
offered to customers; therefore, an automated con-
figuration system has been implemented.

The results evidence a significantly higher success 
rate, as the functions are reliably executed by the 
automated configuration system, which reduces the 
workload, boring, tedious and manual operations 
for the staff and ensures that the tasks are execut-
ed correctly and are not overlooked. This research 
demonstrates that it is advisable to use an automat-
ed system of configurations because of its various 
benefits; therefore, companies that implement this 
system will obtain positive results. As mentioned 
above, this research study can also be used as a 
reference for the implementation of this system in 
other operational areas of a company.

Automated Configuration System

According to Rodríguez, Díaz and Carnero (2017), 
the automation of a system is understood as the 
transfer of activities usually performed by people 
to a technological environment that allows them to 
be performed repetitively. These authors also note 
that the automation of a system makes it possible to 
standardize processes, avoid interpretation errors 
and improve decision-making in relation to the infor-
mation obtained; likewise, streamlining processes 
reduces the time and cost of the activities. Configu-
ration is the process of changing a set of data so as 
to modify the required characteristics, such as the 
configuration of a monitor, wheel drive or the struc-
ture of a vehicle (Pérez and Merino, 2016).

The automated configuration system makes it pos-
sible to create configuration templates according to 
the brand and model of the equipment, to load the 
data of the service to be configured. Should there 
be several nodes and several services, the data and 
the nodes to be configured can be entered as all the 
data entered can be executed simultaneously. As a 
result, the process is automated, configurations are 
streamlined and errors are avoided.

Configuration Management

Configuration management is a discipline that aims 
to update the respective versions and audits to en-
sure the availability of IT equipment, and therefore 
focuses on the technical support of equipment that 
is essential for the normal performance of activities 
within an organization, allowing the identification 
and recording of features such as reports, logs and 
configuration statuses (Zúñiga, Hurtado & Pérez, 
2020). Configuration management is part of the ITIL 
best practices framework, as it focuses on a logical 
model of organizational infrastructure that identi-
fies, controls and verifies the different elements that 
make up the IT ecosystem throughout the lifecycle.
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Incident Management

An incident is understood as a total or partial inter-
ruption of a service; failures must be reported by a 
user in order to solve the problem. Incident man-
agement consists of the following stages (InGenio 
Learning, n.d.):

− Incident logging: Anomalies detected in a service
are reported to the IT area via different means.

− Incident categorization: Incidents are categorized 
according to the scales established in the
organization.

− Incident prioritization: Reported incidents must
be resolved according to the established scales
to avoid a severe impact on the organization.
Incidents can be categorized as critical, high,
medium and low.

− Initial diagnosis: A preliminary analysis is
performed to determine the approximate time
and expertise required to resolve the incident.

− Task creation and management: A complex
incident requires the intervention of specialized
groups, so it is necessary to create sub-groups
with specific knowledge to streamline activities.

− SLA management and escalation: Continuity
of organizations depends to some extent on
the fulfillment of business agreements, so
it is necessary to resolve incidents within a
reasonable timeframe.

− Incident resolution: An incident is considered
temporarily or permanently resolved by IT staff 
when there is evidence that activities have been
restored.

− Incident closure: An incident is considered
resolved when the user who made the request
or the directly affected party determines that the
problem experienced is no longer an impediment
to the continuation of normal activities.

Process Management

Process management is a discipline comprised of 
technologies and methodologies intended to meas-
ure the effectiveness and efficiency of processes, 
for which the organization’s activities are designed, 
modeled, organized, documented and optimized on 
an ongoing basis (Domingo & Fernandez, 2016). 
Salimbeni (2019) states that process management 
seeks to improve the performance of an organiza-
tion by improving the services or final products in 
relation to the needs of the users.

Change Management Process

Change management process is the set of mecha-
nisms and tools that are prepared in such a way as 
to ensure that the required changes are executed 
as expected, so it is understood that it is a process 
that needs to be planned in detail to effectively meet 
expectations (Kotter, as cited in Laya, 2017). Ac-
cording to the above, it is a procedure that involves 
coordination to perform the change, configuration 
approval, scheduling and final review of the request.

Change management process indicators are de-
tailed below:

Success rate: the success rate is the ratio between 
the number of change requests received and the 
number of requests executed without problems; 
successful requests are considered to be those that 
do not require additional time to makes corrections 
as a consequence of human error, thus making it 
possible to analyze the effectiveness of change 
management (Nebrija Universidad, 2012).

Change request growth rate: the change request 
growth rate is the variation that occurs in two differ-
ent periods, therefore, change requests occurring 
on two equal dates, but in different periods, are ana-
lyzed to determine their variation (López, 2019).

METHODOLOGY

This research follows a quantitative applied ap-
proach, experimental design and explanatory meth-
od to assess the influence of an automated IP con-
figuration system of a mobile telephony operator in 
relation to the IP change processes that occurred 
during the COVID-19 pandemic.

The unit of analysis and the population are com-
prised of the change management process per-
formed in the IP area of a mobile operator, to which 
a non-probabilistic convenience sampling is ap-
plied, obtaining the management processes logged 
in the IP area between the years 2018 and 2020.

Figure 1 shows the data collection procedure:

First, the validity and reliability of the instruments 
(change success rate and rate log) to measure the 
indicators were assessed to determine whether they 
were suitable for measuring the dependent variable. 
Then, the initial change management process of the 
IP area was analyzed, prior to the implementation 
of the automated configuration system, allowing for 
the analysis of the problems that arose. Data was 
collected by means of the instruments, involving the 
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support of the IP area workers to securely download 
the information recorded on the logs. Data was col-
lected twice, as the aim was to assess the process 
prior to the implementation of the automated sys-
tem of configurations and the effects produced by 
its implementation. Subsequently, data from the in-
struments were run on the SPSS IBM 25 statistical 
package, which made it possible to determine the 
influence of the implementation of the automated 
system of configurations on the change manage-
ment process, since the hypotheses were verified. 
Finally, the resilience of the change management 
process in the requests was analyzed.

Descriptive statistics was used for data analysis, 
which, according to Ñaupas et al. (2018), is a set 
of methods that facilitates the organizing, summa-
rizing and presenting the information collected in an 
informative way; therefore, it is considered a funda-
mental activity for data processing involving the use 
of figures, graphs or summaries. Inferential statis-
tics was also used, which, according to Ñaupas et 
al (2018), allows the researcher to obtain basic in-
formation of the population from conclusions based 
on the significance of the results, and in contrast to 
descriptive statistics, mathematical-statistical pro-
cedures are used to validate the hypothesis testing.

RESULTS

The main function of the IP area is to perform the 
configuration management process requested by 
customers, for example, changes in network con-
figuration, preventive maintenance or the require-
ments of the business. It is essential to successfully 
carry out the change process; however, this has not 
been happening according to expectations.

As shown in Figure 2, workers in a mobile com-
pany addressed 1264 configuration management 
requests manually between the months of June to 
December 2018, 769 of which were failed requests 
(FR) and 495 were successful requests (SR).

As evidenced, change management in the period 
from June to December 2018 registered problems 
in terms of its effectiveness, as it is an activity that 
consumes time and resources. For this reason, this 
Peruvian mobile operator implemented an auto-
mated configuration system that makes it possible 
to improve the equipment registration process, as 
well as the data loading interval of the service to 
be modified, allowing several nodes to be entered 
in parallel and thus speeding up the process and 
avoiding errors. The improvement achieved with the 
implementation of the system is shown in Figure 3.

The request records using the automated configu-
ration system are shown in Figure 3. A total of 1086 
configurations were performed between January 
and July 2019, 814 of which are failed requests 
(FR) and 272 are successful requests (SR).

The request records using the automated configu-
ration system are shown in Figure 4. A total of 1127 
configurations were performed between August 
2019 and February 2020, 738 of which are failed re-
quests (FR) and 389 are successful requests (SR).

The request records using the automated configu-
ration system are shown in Figure 5. A total of 974 
configurations were performed between June and 
December July 2020, 583 of which are failed re-
quests (FR) and 391 are successful requests (SR).

A descriptive analysis of the indicators of the change 
management process of the configuration manage-

 

Determine the validity and reliability of the instruments

Analyze the current change management process in the PI area

Process the information from the instruments using IBM SPSS 
Statistics 25 statistical package

Analyze the resilience of the change management process in 
the requests

Figure 1. Data Collection Procedure.

Source: Prepared by the author.
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Figure 2. Configuration Management Record - 2018.

Source: Prepared by the author.
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Figure 3. Configuration Management Record - 2019.

Source: Prepared by the author.
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Figure 4. Configuration Management Record from 2019-2020.

Source: Prepared by the author.
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ment executed manually by the workers of the IP 
area of a mobile operator and the one that uses the 
automated configuration system is presented. The 
SPSS Statistics 26 statistical software was used for 
this analysis.

As shown in Figure 6, the results obtained for indi-
cator “average rate of successful change requests” 
demonstrate the need to implement an automated 
configuration system for the change management 
process in the IP area. The results show that when 
performing the process manually (pre-test), request 
management from June to December 2018 has a 
mean of 17.71; while, in the post-test, request man-
agement from January to July 2019 has a mean of 
9.68.

As shown in Figure 7, the results obtained for indi-
cator “average rate of successful change requests” 
show the influence of the implementation of the au-
tomated configuration system for the change man-
agement process in the IP area on the indicator. 
The results show that when performing the process 
manually (pre-test), request management from Jan-
uary to July 2019 has a mean of 9.68; while, in the 
post-test, request management from August 2019 
to February 2020 has a mean of 13.89.

In Figure 8, the results obtained for indicator “aver-
age rate of successful change requests” continue 
to show the influence of the implementation of the 
automated configuration system for the change man-
agement process in the IP area on the indicator. The 
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Figure 5. Configuration Management Record in 2020.

Source: Prepared by the author.
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Figure 6. Average rate of successful change requests 2018-2019.

Source: Prepared by the author. 
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Figure 7. Average rate of successful change requests 2019-2020.

Source: Prepared by the author.
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Figure 8. Average rate of successful change requests 2020.

Source: Prepared by the author. 

results show that when performing the process man-
ually (pre-test), request management from August 
2019 to February 2020 has a mean of 13.98; while, 
in the post-test, request management from June to 
December 2020 has a mean of 13.96.

Inferential statistics were used for hypothesis test-
ing by means of the SPSS 26 software to test the 
two indicators of the dependent variable: success 
rate and growth rate.

For this purpose, the following will be taken into ac-
count:

	− Sig. ≤ 0.05, the sample data do not come from a 
normal distribution.

	− Sig. > 0.05, the sample data come from a normal 
distribution.

Indicator Average Rate of Successful Change Re-
quest (ASR)

Null hypothesis (H0): Implementation of an automat-
ed configuration system that influences the change 
management process is not necessary for the suc-
cess rate of change management in the IP area of 
a mobile operator.

Alternative hypothesis (Ha): Implementation of an 
automated configuration system that influences the 
change management process is necessary for the 
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success rate of change management in the IP area 
of a mobile operator.

Pre-test ASR: Record of successful change re-
quests from June to December 2018.

Post-test ASR: Record of successful change re-
quests from January to July 2019.

The Shapiro-Wilk normality test presented in Table 1 
shows that the average rate of successful requests 
(ASR) indicator obtained a sig. value < 0.05 in both 
pre-test 2018 and post-test 2019, which indicates 
that it comes from a nonparametric distribution, 
therefore, it is analyzed using the Wilcoxon Signed 
Ranks test.

The statistical analysis results in Table 2 obtained 
a sig. value < 0.05; therefore, the null hypothesis is 
rejected and the alternative hypothesis stating that 
the implementation of an automated configuration 
system that influences the change management 
process is necessary for the success rate of change 
management in the IP area of a mobile operator is 
accepted.

Indicator Average Rate of Successful Change Re-
quest (ASR)

Null hypothesis (H0): The automated configuration 
system does not improve the change management 

process in terms of the success rate of change in 
the IP area of a mobile operator.

Alternative hypothesis (Ha): The automated config-
uration system improves the change management 
process in terms of the success rate of change in 
the IP area of a mobile operator.

Pre-test ASR: Record of successful change re-
quests before implementing the automated configu-
ration system from January 2019 to July 2019.

Post-test ASR: Record of successful change re-
quests after implementing the automated configu-
ration system from August 2019 to February 2020.

The Shapiro-Wilk normality test presented in Table 
3 shows that the growth rate of change requests 
(GRR) indicator obtained a sig. value of 0.001 in the 
pre-test 2019 and a sig. value of 0.202 in the post-
test 2019-2020, which indicates that former is de-
rived from a nonparametric distribution, therefore, it 
is analyzed using the Wilcoxon Signed Ranks test.

Table 4 shows the results of the statistical analysis 
using the Wilcoxon signed rank test, as the pre-test 
and post-test come from a nonparametric distribu-
tion. A sig. value of 0.001 was obtained, i.e., a val-
ue less than 0.05; therefore, the null hypothesis is 
rejected and the alternative hypothesis is accepted: 

Table 1. Normality Test of Indicator ASR.

 
Shapiro-Wilk

Statistic df Sig.

Pre-test 2018 0.915 28 0.026

Post-test 2019 0.849 28 0.001

Source: Prepared by the author.

Table 2.  Wilcoxon Signed Ranks Test.
Test Statistics Pre-test 2018 - Post-test 2019

Z -4.173

Asymp. Sig. (2-tailed) 0.000

Source: Prepared by the author.

Table 3. Normality Test of Indicator ASR.

 
Shapiro-Wilk

Statistic df Sig.

Pre-test 2019 0.849 28 0.001

Post-test 2019-2020 0.950 28 0.202

Source: Prepared by the author.



201

Production and Management

Jesús Romero

Ind. data 25(1), 2022

The automated configuration system improves the 
change management process in terms of the suc-
cess rate of change requests in the IP area of a mo-
bile operator.

Indicator Growth Rate of Change Requests (GRR)

Null hypothesis (H0): The automated configuration 
system supports the change management process 
in terms of the growth rate of change requests in the 
IP area of a mobile operator.

Alternative hypothesis (Ha): The automated config-
uration system does not support the change man-
agement process in terms of the growth rate of 
change requests in the IP area of a mobile operator.

Pre-test ASR: Record of successful change re-
quests after implementing the automated configu-
ration system from August 2019 to February 2020.

Post-test ASR: Record of successful change re-
quests after implementing the automated configura-
tion system from June to December 2020.

The Shapiro-Wilk normality test presented in Table 
5 shows that the growth rate of change requests 
(GRR) indicator obtained a sig. value of 0.202 in the 
pre-test 2019-2020 and a sig. value of 0.008 in the 
post-test 2020-II, which indicates the latter comes 
from a nonparametric distribution, therefore, it is 
analyzed using the Wilcoxon Signed Ranks test.

Table 6 shows the results of the statistical analysis 
using the Wilcoxon signed rank test, as the pre-test 
and post-test come from a nonparametric distribu-
tion. A sig. value of 0.766 was obtained, i. e., a val-
ue greater than 0.05; therefore, the null hypothesis 
is accepted: The automated configuration system 
supports the change management process in terms 
of the success rate of change requests in the IP 
area of a mobile operator.

Table 7 presents the results of the hypothesis test-
ing sorted by unit of analysis, indicator, target and 
results.

DISCUSSION 

The implementation of the automated configuration 
system in the change management process in the 
IP area of a mobile operator increased the success 
rate from 25.05% to 40.14%, likewise, it decreased 
the rate of failed change requests from 74.95% to 
59.86%. Meanwhile, in his thesis, Chávez (2017) 
applied a process management model that encom-
passed total quality, Business Process Management 
(BPM), Six Sigma and ICT, succeeded in increasing 
the values of the resolved incidents indicator of vari-
able “incident process” from 47. 13% to 50.33% and 
decreased the time of variable “response time” from 
14 min to 10.5 min. It is therefore demonstrated that 
the application of a stimulus to optimize a process in 

Table 4.  Wilcoxon Signed Ranks Test.
Test Statistics Pre-test 2019 - Post-test 2019-2020

Z -3.392

Asymp. Sig. (2-tailed) 0.001

Source: Prepared by the author.

Table 5. Normality Test of Indicator GRR.
Shapiro-Wilk

Statistic df Sig.

Pre-test 2019-2020 0.950 28 0.202

Post-test 2020-II 0.893 28 0.008

Source: Prepared by the author.

Table 6. Wilcoxon Signed Ranks Test.
Test Statistics Pre-test 2019-2020 – Post-test 2020-II

Z -0.298

Asymp. Sig. (2-tailed) 0.766

Source: Prepared by the author.
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a company depends on the approach and the type 
of problem, as observed in both research papers.

Upon studying the impact of automation on custom-
er satisfaction in their paper titled Influence of Ser-
vice Automation Project on Customer Satisfaction 
in National Transport and Safety Authority, Kenya, 
Wambui and Gakuu (2019) conclude that it posi-
tively and significantly influences not only satisfac-
tion, but also perceived usefulness, ease of use and 
quality. Although the variables used in this study are 
different, it is accurate to remark that a positive out-
come that supports the hypothesis of the work was 
obtained: the automated configuration system pos-
itively influences the change management process 
of the IP area of a mobile operator during the Cov-
id-19 pandemic. Both research works were under-
taken to validate their hypotheses for the benefit of 
the respective companies.

CONCLUSIONS AND RECOMMENDATIONS

It is concluded that the automated configuration sys-
tem positively influences the change management 
process of the IP area of a mobile operator during 
the Covid-19 pandemic increasing the success rate 
by 60.28% and reducing the failure rate by 20.14%

According to the analysis on the mobile opera-
tor change management process, the initial failed 
change request rate was 74.95% in the year 2019 
and decreased to 59.86% in the year 2020. Like-
wise, the automated configuration system improves 
the mobile operator change management process, 
in terms of success rate, with an increase from 
25.05% in the year 2019 to 40.14% in the year 
2020. Finally, it is concluded that the automated 
configuration system demonstrates resilience in the 
change management process during the Covid-19 
pandemic, due to the fact that the success rate in-
creases by 16.30% in the midst of the health crisis.

Table 7. Hypothesis Testing Results.

N° Hypothesis Unit of Anal-
ysis Indicator Goal Dec-20 Hypothesis 

Testing Result

1

GH: The automated configu-
ration system influences the 
change management process 
in terms of the success rate of 
change requests in the IP area of 
a mobile operator.

Successful 
change re-
quests (SR)

Failed and 
successful 
change 
request 
rate

Specific 
to each 
indicator

Based on 
specific 
hypothe-
ses

Yes
Positive impact
FR rate: ↓ 20.14%
SR rate: ↑ 60.28%

2

SH1: The automated configura-
tion system is necessary in the 
change management process 
in terms of the success rate of 
change requests in the IP area of 
a mobile operator.

Successful 
change re-
quests (SR)

Failed 
change 
request 
rate

< 74.9% 59.86%

Yes
Sig. value 
.000
Alternative 
hypothesis 
is accepted

The implemen-
tation of the 
automated con-
figuration system 
influences the 
change manage-
ment process 
reducing failed 
rates by 20.14%.

3

SH2: The automated configura-
tion system improves the change 
management process in terms of 
the success rate of change re-
quests in the IP area of a mobile 
operator.

Success-
ful change 
request 
rate

> 25% 40.14%

Yes 
Sig. value 
.001
Alternative 
hypothesis 
is accepted

The automated 
configuration sys-
tem improves the 
change manage-
ment process by 
60.28% in relation 
to the success 
rate.

4

SH3: The automated configura-
tion system supports the change 
management process in terms of 
the success rate of change re-
quests in the IP area of a mobile 
operator.

Success-
ful change 
request 
rate

≥ 5% 16.30%

Yes
Sig. value 
.893
Null hypo-
thesis is 
accepted

The resilience of 
the change man-
agement process 
is positive during 
the COVID-19 
pandemic.

Source: Prepared by the author.
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Research in the area of artificial intelligence is 
recommended in order to continue increasing the 
success rate, due to the fact that network manage-
ment is the future as a solution measure. Likewise, 
top management of this Peruvian mobile operator 
should allocate the necessary resources to imple-
ment the automated configuration system in the 
change management process. Additionally, it is 
recommended that the implementation of a GNOC 
model be evaluated in order to reduce operating ex-
penses, reduce failure detection times and improve 
incident response times in this mobile telephony op-
erator in Peru.
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