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Abstract— This paper presents a comprehensive proposal for
operational optimization aimed at improving compliance with
Service Level Agreements (SLAs) at the service desk of Summit
Consulting, a Peruvian company specialized in consulting and
outsourcing in Information Technology (IT). The initial diagnosis
showed an 84% SLA non-compliance rate, compared to the
international standard of 95%, generating cost overruns equivalent
to 3.35% of annual turnover and affecting customer satisfaction.
Based on the root-cause analysis, three critical factors were
identified: poor ticket management, delays in issue resolution, and
operational saturation. To address these shortcomings, a hybrid
model is proposed that combines service engineering methodologies
with Artificial Intelligence tools to strengthen Knowledge
management and promote Innovation in operational processes.
Specifically, the model integrates Lean Service and Poka Yoke for
the reduction of operational errors; Business Process Management
(BPM) combined with BERT for automated classification and
escalation; and the Holt-Winters model along with Shift
Optimization to anticipate demand and improve resource allocation.
The validation methodology includes operational pilots and discrete-
event simulation, measuring performance indicators such as average
ticket resolution time (minutes), the percentage of automatically
categorized tickets, and the adjustment of operational load according
to expected demand (%). SLA compliance is expected to rise to levels
above 95%, reduce costs associated with non-compliance, and
strengthen Summit Consulting’s competitiveness in the IT
outsourcing market. The projected results align with international
quality and service management standards such as ISO 9001,
ISO/IEC 20000-1, and ITIL V4, demonstrating the potential of the
proposed model as a reference for companies in the Latin American
technology sector.

Keywords-- BPM-BERT, Holt-Winters, Lean Service, Poka-
Yoke, Artificial Intelligence.

1. INTRODUCTION

In today's competitive environment, organizations in the
Information Technology (IT) sector face the constant challenge
of ensuring the efficiency and reliability of their services in the
face of the increasing complexity of digital processes. Within
this context, Service Level Agreements (SLAs) have
established themselves as fundamental indicators of
performance and customer satisfaction, with compliance being
a key factor for business sustainability [1]. Failure to comply
with these agreements can generate economic, operational and
reputational impacts, compromising the relationship with
customers and competitiveness in the global market [2].

In the case of Peru, investment in technological
infrastructure between 2020 and 2024 reached $3,355 million,
positioning the IT sector as one of the most relevant for national

competitiveness. For consulting and outsourcing firms, such as
Summit Consulting, SLA compliance is critical because their
service value is directly dependent on the operational continuity
they offer to their customers. The diagnostic analysis identified
three main causes of poor performance in incident handling:
errors in ticket registration and classification, delays in
resolving cases, and operational overload in periods of high
demand. These factors reflect the need to implement
improvement models that integrate efficient processes,
intelligent technological support and error prevention
mechanisms [3], [4].

Various studies have shown that the application of
continuous improvement methodologies such as Lean Service
and Poka Yoke allows optimizing processes and reducing
human errors in service environments [5]. Likewise, the
incorporation of Business Process Management (BPM) and
natural language processing tools such as BERT makes it
possible to automate repetitive tasks and intelligently classify
incidents, improving traceability and the use of resources [6].
In addition, forecasting models such as Holt-Winters and shift
optimization allow the operational load to be anticipated,
favoring the efficient planning and allocation of personnel.
Based on these foundations, the present study proposes a
comprehensive hybrid model that articulates these approaches
Lean Service, Poka Yoke, BPM with BERT, Holt-Winters and
shift optimization with the aim of increasing SLA compliance
to 95%, reducing resolution times and optimizing human
resource management. This proposal is aligned with the
principles established in the international standards ISO 9001,
ISO/IEC 20000-1 and ITIL V4, aimed at continuous
improvement, service quality and process-based management
[71.

This article is organized as follows: Section II presents the
literature review, which develops the main theoretical and
empirical contributions on the integration of service
engineering and artificial intelligence methodologies; Section
III describes the methodology used for the diagnosis and
validation of the model; Section IV details the results obtained
and their analysis; Section V of contribution presents the
theoretical and practical contribution of the research; Section
VI of discussion analyzes the applicability and limitations of
the proposed model; and Section VII presents the general
conclusions, implications, and recommendations for future
research.
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II. LITERATURE REVIEW

A.  Typologies of IT Service Management

The literature review allowed us to identify five
fundamental categories that structure the analysis of the
proposed model for the improvement of Summit Consulting's
services. Each category represents a specific approach within
the technology service management and optimization cycle,
offering a comprehensive view of the issues that affect Service
Level Agreement (SLA) compliance and operational efficiency.

1) Category 1 (Problematic situation in IT service
management): Various studies indicate that the main challenges
in IT service management are related to SLA non-compliance,
inefficient incident prioritization, and lack of process
traceability [1], [2]. These gaps generate operational and
financial impacts, highlighting the need for data-driven
management models and methodologies that improve
traceability, prioritization, and resource allocation within IT
services. This context supports the need for an integrated model
that addresses these limitations through process standardization
and intelligent automation.

2) Category 2 (Diagnostic Tools and Root Cause Analysis
in IT): Root cause analysis is a key element of continuous
improvement. Tools such as the Ishikawa Diagram, the 5 Whys
method, and Pareto analysis enable the identification of critical
factors affecting service quality [8], [9]. These approaches
support evidence-based decision-making and strengthen
process traceability and continuous improvement [10], [11].
These diagnostic tools provide the analytical foundation for the
improvement strategies incorporated into the proposed model.

3) Category 3 (Solution Tools Applied in IT Services): The
Lean Service and Poka-Yoke methodologies have
demonstrated effectiveness in eliminating waste, reducing
process time, and preventing human error [5], [12]. Their
application contributes to process standardization, improved
service consistency, and enhanced operational reliability [13].
These methodologies are integrated into the first component of
the proposed hybrid model to stabilize and optimize service
processes.

4) Category 4 (Innovation and trends in IT service
management category). Digitalization has driven the adoption
of automation and artificial intelligence (AI) in service
management. Tools such as Business Process Management
(BPM) and Natural Language Processing (NLP) models based
on BERT enable workflow automation and improve incident
classification accuracy [6]. Additionally, predictive models
such as Holt-Winters and shift optimization support demand
forecasting and proactive resource planning [7], [14]. These
technologies form the core of the automation and predictive
components of the proposed model.

5) Category 5 (Evaluation, metrics and monitoring of SLAs
in IT): The use of performance indicators and monitoring
systems is essential to ensure service effectiveness. Key metrics
such as SLA compliance and resolution time, aligned with
standards such as ISO/IEC 20000-1, support continuous
improvement and service control [15], [16], [17]. These

indicators are used to evaluate the performance and impact of
the proposed hybrid model.

B. IT Service Management and Service Level Agreements
(SLAs)

SLAs are formal agreements that define quality,
availability, and response time parameters in IT services [1].
Their implementation requires structured management systems
aligned with ISO/IEC 20000-1 and ITIL V4, which promote a
value-driven and customer-oriented approach to service
management [7]. In this context, improving SLA compliance is
critical for ensuring operational efficiency and long-term
sustainability [1], [2].

C. Improvement methodologies in IT Services

Lean Service focuses on eliminating non-value-added
activities and optimizing service flow, while Poka-Yoke aims
to prevent errors through process standardization [5], [12].
Together, these methodologies enhance efficiency, reliability,
and continuous improvement in IT service environments [8],
[13].

D. Process
Intelligence

IT service management has evolved through the integration
of automation and cognitive technologies. BPM facilitates
process modeling, execution, and monitoring, ensuring
traceability and optimization [5]. In parallel, NLP models such
as BERT improve the classification and prioritization of service
requests [6]. These technologies enhance operational efficiency
and support data-driven decision-making [3], [8], [12].

automation and analysis using Artificial

E. Hybrid models and technological innovation in IT Service

Management
Recent studies highlight that hybrid models combining
continuous improvement methodologies with artificial

intelligence and predictive analytics generate sustainable and
scalable results [2]. The integration of Lean Service, BPM,
BERT, Holt-Winters, and shift optimization enables a
comprehensive  framework  that  supports  proactive
management, resource optimization, and consistent service
performance [7], [14]. These approaches facilitate the transition
toward data-driven IT service systems.

III. METHODOLOGY

A. General Methodological Approach

This research adopts an applied, descriptive and proactive
approach, aimed at improving the processes in the service desk
of Summit Consulting. The methodological development is
based on the PHVA (Plan-Do-Check-Act) cycle, combining
principles of process engineering, continuous improvement and
artificial intelligence as fundamental axes of analysis and
optimization.

The method integrates qualitative and quantitative
techniques, which makes it possible to understand the behavior
of the current process, identify the root causes of non-
compliance with Service Level Agreements (SLAs) and design
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a predictive and standardized solution. This approach ensures a
comprehensive understanding of both operational aspects and
service performance variables. The methodology is structured
in three main phases:

1) Diagnosis of the current process, which includes the
analysis of service times, recurring causes of incidents and SLA
compliance levels.

2) Design of the improvement model, which articulates
operational efficiency methodologies and demand prediction
algorithms.

3) Technical and operational validation, based on
performance metrics and the comparison of As-Is and To-Be
scenarios.

These phases ensure the traceability of the methodological
process and its alignment with the international standards ISO
9001:2015, ISO/IEC 20000-1:2018 and ITIL V4, which
promote process-based management, continuous improvement
and customer orientation [18].

B.  Description of the current process

The current incident management process at Summit
Consulting starts with the client's manual registration of tickets,
followed by an initial classification according to the level of
criticality and the assignment of technicians according to
availability. This dynamic has highlighted three central
problems:

1) Delays in care, caused by the lack of standardization and
reprocesses.

2) Categorization errors, resulting from inconsistent
manual records.

3) Operational overload, in the absence of a predictive
demand system.

Based on the analysis of historical care records, 84% of
SLA compliance was determined, compared to the standard of
95%, evidencing significant gaps in efficiency and control.
These results confirm the need for process reengineering aimed
at automation, error prevention and optimization of human
resources [19]. The proposed model addresses this problem
through three complementary lines of action:

1) Lean Service and Poka Yoke,
standardization and error control.

2) Business Process Management (BPM) and BERT,
aimed at cognitive automation and intelligent ticket
classification.

3) Holt-Winters prediction model and shift optimization,
for demand anticipation and shift planning.

Each component contributes to the reduction of care times
and the increase of SLA compliance through a methodological
synergy.

The general model is illustrated in Fig. 1, which shows the
interaction between the components, the inputs and outputs of
the system and the information flows.

The conceptual validation of the methodological design
was carried out based on the principles of ITIL V4, ensuring its

focused on

alignment with international best practices in IT service
management [20].

C. Deploying the Model Components

The methodological implementation is developed in three
stages, corresponding to the components of the proposed
model. Each one details the technical application, tool used and
its contribution to the overall improvement process.

1) Component 1 (Lean Service + Poka Yoke): This
component focuses on eliminating waste and preventing human
error during ticket registration and management. The principle
of continuous flow of Lean Service was applied, identifying
activities without added value and optimizing service times.
Simultaneously, Poka Yoke mechanisms were implemented in
the registration system such as drop-down lists and automatic
validations to avoid errors in the classification of incidents.
These changes made it possible to reduce rework and
standardize information capture.

Fig. 2 Lean Service and Poka yoke implementation flow.

2) Component 2 (BPM+BERT+AI): The second
component introduces automation and cognitive analysis.
Through a process modelling environment, the flows of
attention, escalation and closing of tickets were modeled under
the BPM methodology, guaranteeing the traceability of the
process. Subsequently, BERT (Bidirectional Encoder
Representations from Transformers) was integrated for the
automatic classification of incidents, using natural language
processing on the ticket description texts. This optimized case
prioritization and automatic assignment to the most appropriate
technician, reducing response times and operational burden.

Disefio de la implemaentacion del BPM « BERT « 1A

Fig. 3 BPM, BERT, and Al based implementation flow.

3) Component 3 (Holt-Winters + Shift Optimization): The
third component addresses the prediction and optimized
management of operational demand through the integration of
the Holt-Winters exponential smoothing model and Shift
Optimization. The Holt-Winters model allows you to detect
seasonal patterns and trends from the historical generation of
tickets, projecting the expected volume of incidents per period.
Based on these projections, the optimization of technical staff
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shifts is applied, adjusting the allocation of resources according
to anticipated demand levels and availability constraints. This

component improves service desk efficiency, avoids
operational overhead, and directly contributes to SLA
compliance.

Fig. 4 Holt-Winters forecasting and Shift optimization implementation flow.

D. Methodological validation

The methodological validation aimed to verify the internal
coherence of the proposed model and its alignment with the
international standards applicable to the management of IT
services. Constructive, technical and operational validity
criteria were applied, ensuring that each component responded
to the principles of ITIL V4 and ISO/IEC 20000-1:2018,
essential references in the standardization of processes and
continuous improvement in technological services. In this
stage, a partial empirical verification was carried out, based on
key performance indicators: mean time to resolution (MTTR),
percentage of SLA compliance and level of operational
efficiency. These indicators allowed evaluating the
effectiveness of the model under controlled conditions and
contrasting the results obtained against the previous process.

The initial results confirmed that the integration of
continuous improvement methodologies with predictive
models and artificial intelligence generates a more agile,

reliable and sustainable system. Likewise, a trend of reduction
in response times and greater stability in ticket handling was
observed, evidencing a direct impact on customer satisfaction
and business competitiveness [21]-[23].

IV. VALIDATION AND RESULTS

A. Selecting the Validation Method

The validation was designed by combining controlled
pilots and simulations of discrete events, with the purpose of
balancing operational evidence and testing under variability
scenarios. Components 1 and 2 were evaluated using a mixed
pilot + simulation strategy, in order to measure the effect of
standardization and automation on resolution times and the
accuracy in the classification of incidents.

For its part, Component 3 was validated through an
operating pilot, since its impact depends on real forecasts and a
dynamic allocation of shifts based on observed demand. The
selected evaluation indicators, average resolution time, correct
categorization percentage, operational saturation, and forecast
error, are aligned with good IT service management practices
and with the methodological guidelines of applied analytics and
continuous improvement [21]-[23].

B. Description of the validation methodology

1) Component 1 (Lean Service + Poka Yoke): For the
validation of the first component, a representative sample of
tickets was selected, implementing a controlled environment
that allowed the real conditions of the service process to be
reproduced. The execution phase included the parameterization
of the registration form, where mandatory fields, drop-down
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Fig. 1 Proposed hybrid model for IT service desk optimization integrating Lean Service and Poka-Yoke, BPM and BERT, and Holt-Winters with shift
optimization.
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lists of category and severity, as well as filling rules were
incorporated to ensure the consistency of the data entered.

In addition, the flow of registration, classification and
assignment was standardized through operational checklists
that guaranteed uniformity in care. In parallel, the As-Is/To-Be
simulation model was built, calibrating arrival rates, average
service times and capacity of the technical team, in order to
contrast the performance of the process before and after the
intervention.

The comparison of both scenarios allowed to quantitatively
evidence the effect of standardization and the implementation
of error-proof devices on resolution times, showing complete
traceability between the improvements applied and the results
obtained. This process validated that the joint application of
Lean Service and Poka Yoke can result in a more predictable
and efficient flow.

2) Component 2 (BPM + BERT + IA): In the second
component, the validation was developed in two
complementary stages. First, the intake, classification,
escalation, and closure sub-processes were modeled within a
process modeling environment, which allowed for detailed
mapping of state transitions and critical intervention points.
This phase ensured full traceability of the ticket lifecycle,
providing visibility into the actual behavior of the system.

Subsequently, the BERT classifier was trained using the
2024 histories, applying a processing pipeline that included
normalization, tokenization, and deduplication. To compare
performance, a parallel evaluation scheme was established:
each ticket was subjected to manual and automatic
classification in mirror flows, which allowed measuring the
level of success and consistency between both approaches.

Finally, load simulations were executed with variations in
the incident arrival rate, evaluating the throughput of the flow,
the need for reclassifications and the stability of the system in
high demand scenarios. The results showed that the
implemented cognitive automation significantly reduced
repetitive tasks and improved prioritization, while keeping the
structure of the defined BPM flow intact.

3) Component 3 (Holt-Winters + Shift Optimization): The
third component focused on validating the predictive capacity
of the model and its impact on human resource management. A
time series was constructed based on the historical records of
ticket generation, calibrating the level, trend and seasonality
parameters of the Holt-Winters model until an average error
(MAPE) was reached within the acceptable range for
operational planning.

With the projections obtained, demand scenarios
distributed by time slot were formulated, applying a linear
staffing optimization model that considered the restrictions on
staff availability and the established service rules.

The solution was then tested in an operational pilot, where
shifts and assignments were progressively adjusted according
to projected demand levels. This procedure allowed empirically
measuring the reduction in saturation, the improvement in
attention times and the increase in agent productivity. The

linkage between forecasting, staffing and operation validated
that anticipatory planning contributes to balancing the workload
without compromising objective times or compliance with the
SLA.

C. Development of the validation methodology

1) Component 1 (Lean Service + Poka Yoke): The
development of the validation for this component showed
positive results in improving service times and reducing
rework. The pilot applied to 250 tickets allowed measuring the
efficiency of the new operational flow, where the average
resolution time was reduced from 91 minutes in the base
scenario to 43.18 minutes in the optimized model.

The As-Is/To-Be simulation supported these results by
reflecting a similar performance with 40.95 minutes and an
average attention of 42 tickets per shift, compared to 94.49
minutes and 36 tickets per shift in the current scenario. These
findings confirmed that the joint application of Lean Service
and Poka Yoke directly contributes to eliminating waste and
human errors, standardizing the service process and
strengthening the traceability of information. The combination
of both tools also made it possible to generate a more
predictable and reliable continuous flow, aligned with the
objective of reducing delays and optimizing operational
management [24].

TABLE I
RESULTS COMPONENT I
Comparison As-Is To-Be Results
. . . 43.18
Average Time 91 minutes 60 minutes .
minutes

2) Component 2 (BPM + BERT + Al): During the
validation of the second component, the effectiveness of
cognitive automation in the classification and management of
incidents was analyzed through a structured three-phase
approach: model training, controlled pilot, and simulation under
variable demand scenarios.

In the first phase, a dataset of 9,763 tickets from 2024 was
used, including incident descriptions, initial classifications, and
recategorization records. Data preprocessing involved
normalization, deduplication, and label standardization. The
baseline analysis showed a classification accuracy of 76%,
establishing the As-Is scenario.

In the second phase, the trained BERT model was
evaluated through a controlled pilot using a sample of 250
tickets under a parallel classification scheme (manual vs.
automated). The model correctly classified 220 tickets,
achieving an accuracy of 88% and reducing recategorizations
compared to the baseline.

In the third phase, discrete-event simulation scenarios were
developed to assess system performance under varying ticket
arrival rates. The automated classification scenario achieved up
to 91% accuracy under operational load conditions, while
improving process stability and reducing manual intervention.
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Overall, the integration of the Natural Language
Processing model within the BPM flow significantly improves
classification consistency and prioritization. Additionally, the
reduction of recategorizations and the stability observed in
simulated scenarios demonstrate that the incorporation of
artificial intelligence enhances both operational efficiency and
system reliability, without altering the defined process structure
[25].

TABLE II
RESULTS COMPONENT II
Comparison As-Is To-Be Results
Recategorization
gorzatt 76% 95% 88%
Percentage

3) Component 3 (Holt-Winters + Shift Optimization): The
last component focused on validating the predictive capabilities
of the Holt-Winters model and its integration with shift
optimization. After calibrating the parameters of level, trend
and seasonality, a mean absolute error (MAPE) of 10.3% was
obtained, considered adequate for advance planning of the
workload. Based on the forecasts generated, demand scenarios
were designed to redistribute technical resources according to
the time slots with the highest incidence. The optimization
model allowed the average productivity to increase from 36 to
44 tickets per agent, without affecting the quality of service or
service times.

The operational pilot confirmed a 15% reduction in mean
resolution time, a 12% decrease in operational saturation, and a
22% increase in productivity. This result showed that
prediction-based planning favors operational stability and the
sustainability of SLA compliance, by maintaining a dynamic
and efficient allocation of technical personnel [26].

TABLE III
RESULTS COMPONENT III
Comparison As-Is To-Be Results
R —
ecategorization 22.6% 10% 10.3%
Percentage

D. Metrics, traffic lights, and results

The consolidation of the results made it possible to
comprehensively evaluate the impact of the hybrid model on
the operational indicators of the service desk. To this end, an
evaluation system based on the traffic light approach was
established, in order to determine the degree of compliance with
each specific objective and its correspondence with the
performance goals defined at the beginning of the project.

In Objective 1 (reduce delays), the pilot and simulation
measurements demonstrated a positive change in the average
resolution time, going from 91 minutes to a range between 40
and 43 minutes, which shows a reduction of more than 50% in
attention times. This result positions the indicator in green,
reflecting effective operational risk management and a
substantial improvement in process efficiency, in accordance

with the ISO 31000 guidelines on risk management. Regarding
Objective 2 (improve ticket management), the automatic
classification system reached accuracy levels between 88% and
91%, reducing the percentage of recategorizations and
strengthening the traceability of incidents. These advances are
aligned with the principles of reliability and transparency
established by ISO/IEC 24028, in addition to complying with
the good technology governance practices recommended by
ISO/IEC 38500. The model's performance in this category
remained at the green level, validating the stability of the
system under variable load scenarios. In Objective 3 (reduce
operational saturation), the comparison of the results showed a
decrease in the saturation index from 22.6% to 10.3%,
confirming a significant improvement in load distribution and
dynamic resource allocation. This achievement validates the
effectiveness of the Holt-Winters predictive model and shift
optimization as complementary planning strategies, consistent
with the capacity and availability criteria defined in ISO/IEC
20000-1.

The overall comparison between the validated results and
the initial diagnosis shows that the proposed hybrid architecture
(Lean Service + Poka Yoke; BPM + BERT; Holt-Winters +
Shift Optimization) is technically and operationally feasible. In
other words, the model allows maintaining service continuity,
reducing costs due to reprocesses and guaranteeing a more agile
and predictable service, consolidating a management
framework based on efficiency, continuous improvement and
data-based decision-making.

TABLE IV
OVERALL PERFORMANCE TRAFFIC LIGHT
Specific Indicator As- To- Result Traffic
Objective Is Be s light
1) Reduce Averace
delays in & 91 55 4043 @
. resolution . : .
ticket . . min min  min
. time (min)
resolution
2) {ir(r:lgi)ve % of correct 76 >95  88%- ®
categorization % % 91%
management
Operational
3) Reduce load 22. <10
operational  adjustment 60 7, 103% @
. %
overload accordingto %

demand (%)

E.  Economic Impact Analysis

To assess the long-term viability of the proposed
framework, we conducted a financial evaluation over a five-
year horizon. The analysis primarily centers on cost avoidance,
specifically the mitigation of service penalties—which
previously accounted for 3.35% of annual turnover—and the
structural reduction of operational overruns caused by rework.
To uphold corporate confidentiality, performance results are
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reported via relative financial ratios rather than absolute
monetary figures.

The resulting Benefit-Cost Ratio (BCR) of 1.39
demonstrates that the project generates a Net Present Value
(NPV) equivalent to a 39% surplus relative to the initial capital
outlay. Furthermore, the Internal Rate of Return (IRR) of
23.41% comfortably outperforms the 10% opportunity cost,
while the investment reaches its break-even point in 3.48 years.
Collectively, these metrics substantiate that the synergy
between Al-driven automation and Lean principles provides
both operational excellence and a robust financial return for the
IT outsourcing sector.

V. CONTRIBUTION

This study contributes to closing a practical gap in IT
service desk management by integrating, within a single hybrid
model, three complementary axes: process improvement
through Lean Service and Poka Yoke, cognitive automation
with BPM and BERT, and predictive planning based on Holt-
Winters and shift optimization.

The resulting model consolidates a unified operational
flow that combines standardization, artificial intelligence, and
data analytics to improve service efficiency and reliability [27].
The main innovation lies in its architectural coupling, which
integrates service engineering methodologies with automation
and prediction technologies, validated in a dual way (pilot and
simulation) on real data. This approach responds to the need for
empirical validation frameworks in intelligent digital
environments and provides a replicable basis for operational
transformation in IT companies [28].

The model is structured as an integrated continuous
improvement system that connects service optimization, data
analytics, forecasting, and operational planning within a unified
architecture. In the first stage, Lean Service and Poka-Yoke
stabilize the process by reducing errors and variability,
generating more consistent operational data. This data is then
refined using BPM (process mining), BERT, and artificial
intelligence, ensuring accurate classification and coherent
process traces. The resulting dataset feeds the Holt-Winters
model, which forecasts demand by capturing trend and
seasonality patterns. These forecasts are subsequently
integrated into a shift optimization model to enable efficient
resource allocation under operational constraints. Each
component is interconnected, where the output of one stage
becomes the input of the next, forming a cohesive system. In
this way, the interaction among tools ensures continuous
alignment between process performance, data quality, and
operational planning.

The proposed approach is conceptually supported by
improving service performance through enhanced data quality,
more accurate classification, and better alignment between
demand and resource allocation. These improvements are
consistent with recent studies on efficiency in digital
operations, where the integration of predictive analytics and

process standardization leads to sustainable gains in service
quality [27].

The approach is replicable in Latin American consulting
organizations and transferable to tables with seasonality and
SLA gaps, with direct implications in technology governance,
traceability and dynamic resource allocation. In addition, it
promotes responsible management of artificial intelligence,
consistent with the principles of reliability and transparency
established by international ethical frameworks.

In short, this framework provides a technical and
managerial basis to scale the transformation of the service with
quantitative evidence and criteria of quality, sustainability and
responsibility in Al

VI. DISCUSSION

The findings highlight that the integration of Lean Service,
Poka Yoke, BPM, BERT, and Holt-Winters predictive models
constitutes a robust methodological innovation for IT service
management in high-variability environments. In the case of
Summit Consulting, the observed improvements validate the
effectiveness of combining process standardization with data-
driven decision-making, highlighting the role of integrated
approaches in reducing operational inefficiencies and
improving system responsiveness. These findings confirm that
the synergy between continuous improvement and predictive
analytics enhances both efficiency and traceability, aligning
with the work of Reijers [19] on hybrid models in digital
operations management.

Comparison with international literature shows that the
simultaneous application of industrial methodologies and
cognitive technologies based on Artificial Intelligence
transforms the nature of IT support by shifting from reactive
management to proactive and preventive management. Masoud
and Basahel [29] argue that hybrid models increase the
responsiveness and sustainability of services by integrating
prediction and automation, which is consistent with the results
at Summit Consulting, where the model not only optimized
operational indicators but also reduced uncertainty in planning.
Likewise, the work of Sharon and Suma [30] supports the
adoption of predictive schemes in service desks, highlighting
their positive impact on reducing bottlenecks and improving
SLA compliance.

From an academic perspective, the research provides
empirical evidence to the ongoing debate about incorporating
industrial engineering methodologies in technological contexts,
validating their role as facilitators of sustainable digital
transformation. At a practical level, the developed model serves
as a replicable guide for technology consulting organizations in
Latin America, particularly those seeking to strengthen the
reliability and governance of their services through solutions
based on Knowledge management and data-driven decision-
making.

Overall, the findings reinforce the relevance of industrial
engineering as a key discipline in the intelligent management of
IT services. Its capacity to integrate continuous improvement,
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cognitive automation, and predictive analysis not only
optimizes operational outcomes but also fosters an
organizational culture centered on Innovation, efficiency, and
technological sustainability.

VIII. CONCLUSIONS

The proposed hybrid architecture composed of Lean
Service + Poka Yoke, BPM + BERT, and Holt-Winters with
shift optimization represents a methodological Innovation that
complementarily resolved the three bottlenecks identified at
Summit Consulting: resolution delays, categorization errors,
and operational saturation. The value of the model lies in the
synergy generated among its components: standardized inputs,

intelligent classification, and demand-aligned capacity,
enabling a continuous and efficient flow in service
management.

The consolidated results demonstrate significant and
consistent improvements. Average resolution time decreased
from 91 to 40-43 minutes (=53-56%), categorization accuracy
increased from 76% to 88-91% (+12-15 pp), and operational
saturation dropped from 22.6% to 10.3% (-12.3 pp).
Additionally, a 22% increase in agent productivity and an
improvement in simulated throughput (36 — 42 tickets/shift)
were observed. Overall, the system enables achieving an SLA
compliance level >95% under stable operation.

The causal explanation for these results is straightforward:
Poka Yoke mechanisms and standardization reduce rework; the
BPM + BERT module applies Artificial Intelligence to improve
routing and prioritization of incidents; and the Holt-Winters
model (MAPE~10.3%) combined with shift optimization
balances operational loads by time window without affecting
attention times. Together, this model shapes a proactive,
traceable, and more efficient service system compared to
traditional reactive schemes.

From an economic perspective, the proposal demonstrates
high feasibility, with an NPV of S/ 14,274.44, IRR of 23.41%,
BCR of 1.39, and a payback period of 3.48 years (discount rate
at 10%), showing favorable sensitivity to scenarios with
increased operational capacity, avoided penalties, and
variations in the discount rate.

From a managerial standpoint, the suggested deployment
roadmap follows three phases: (1) standardization + Poka Yoke,
to structure operational Knowledge, improve data quality, and
reduce variability; (2) BPM + BERT, oriented toward traceable
automation and reduction of operational load; and (3)
forecasting + shift optimization, focused on dynamic planning
and performance sustainability. This sequence minimizes risks,
accelerates early benefits, and consolidates continuous
improvement of SLA and MTTR. Finally, it is recommended to
institutionalize MLOps practices (periodic retraining, drift
monitoring, and precision-threshold control), along with
integrated dashboards that unify service metrics and model
performance.

In summary, the proposal provides a technical, economic,
and managerial foundation to scale digital transformation of the
service, ensuring sustainability, operational quality, and
intelligent management of knowledge and resources within the
context of IT outsourcing companies supported by Innovation
and Artificial Intelligence-driven solutions.
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