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ABSTRACT—This study aims to optimize the document 
settlement process in a Peruvian foreign trade logis-
tics company through the implementation of intelligent 
automation technologies, including robotic process auto-
mation (RPA), optical character recognition (OCR), and text 
analytics. This process, initially characterized by intensive 
manual tasks, typing errors, and excessive processing 
times, limited operational performance and generated 
bottlenecks in logistics operations. Among the main find-
ings, a 49% reduction in average processing time for work 
orders was observed. During functional validation, the 
average number of work orders processed per shift was 
measured. An increase from 4.03 to 6.00 work orders per 
shift was reported, representing an improvement of 1.97 
work orders per shift following the implementation of 
automation. It is concluded that document automation 
represents an effective and scalable strategy for improving 
logistics performance in document processing. As a future 
goal, automation is planned to be expanded to all adminis-
trative areas with repetitive and standardized operational 
processes.

Index Terms—Data extraction, document processing, optical 
character recognition (OCR), robotic process automation (RPA), 

text analytics.

I.	 Introduction

The logistics sector in Peru has undergone rapid transfor-
mation in recent years, driven by digitalization, the growth 
of e-commerce, and the need to adapt to international 
standards of operational efficiency. The sector projects an 
annual growth rate of 7.4%, positioning itself as one of the 
key economic activities for national competitiveness [1]. 
However, much of this industry still faces structural chal-
lenges, such as the lack of automation in document-related 

processes, which limits traceability, productivity, and the 
ability to respond to increased demand.

While leading companies such as DHL and FedEx 
already operate automated systems that integrate artificial 
intelligence and document analysis, many Peruvian organi-
zations still rely on manual procedures, achieving on-time 
delivery (OTD) rates of approximately 85%, below the inter-
national benchmark of 95% [1]. This scenario highlights a 
technological gap that must be addressed through innova-
tive solutions that combine speed, accuracy, and scalability.

In environments where document processes are still 
largely manual, the lack of automation represents a barrier 
to achieving effective logistics performance. The absence of 
intelligent tools to streamline and structure management 
limits operational responsiveness and hinders business 
growth in an increasingly demanding market. Faced with 
this problem, this study aims to optimize the document 
settlement process through the implementation of intelli-
gent automation technologies.

In response to this problem, this study proposes an 
intelligent document automation model that integrates 
robotic process automation (RPA), optical character recog-
nition (OCR), and text analytics. These technologies have 
proven effective in reducing processing times and error 
rates in complex document environments [2], [3], [4], [5].

The primary objective of this research is to opti-
mize document flow within logistics processes through 
an adaptable technological solution validated in a real-
world environment. To this end, a system was designed 
to automatically label files, extract key information, and 
consolidate data into a structured format. The solution not 
only aims to improve key performance indicators (KPIs) but 
also to relieve staff from repetitive tasks, allowing them to 
focus on higher-value-added activities. From a technological 
perspective, the proposed solution promotes the adoption of 
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modern technologies aligned with the sector’s digital trans-
formation. From an economic perspective, it contributes to 
cost reduction by minimizing errors and penalties, thereby 
improving profitability and operational sustainability.

This was supported by scientific articles, which are clas-
sified by typology as shown below:

A. RPA Applied to Document Flows

RPA has proven to be an effective tool for digitizing 
and structuring repetitive operational workflows. Its use 
allows reducing manual workload, minimizing human 
errors, and improving document traceability [2], [5]. In 
administrative contexts, the combination of RPA with 
recognition technologies allows automating data extraction 
from scanned documents and validating them in a struc-
tured manner [6]. This type of technology has been widely 
applied in the banking, government, and logistics sectors, 
enhancing document processing efficiency while reducing 
processing times [7].

Furthermore, RPA enables the incorporation of auto-
mated validation rules, thereby improving data quality at 
the source. This approach is particularly useful for repeti-
tive tasks such as data entry, information consolidation, and 
document verification [6], [8].

B. OCR for Data Extraction

OCR has evolved significantly using machine learning 
models and deep neural networks. This technology has been 
optimized to extract information from invoices, contracts, 
and scanned documents, even when presented in irregular 
formats or with poor visual quality [1], [4], [9].

Among the main improvements are automatic text slant 
correction, visual noise removal, and adaptation to diverse 
fonts and structures [3], [9]. In addition, current models can 
interpret handwritten, multilingual, and partially damaged 
content, expanding their applicability in highly demanding 
environments such as document logistics [10]–[12].

C. RPA and OCR Integration: Operational Synergies

Integrating RPA with OCR enables end-to-end auto-
mation of document workflows, from file ingestion to final 
data consolidation. This approach significantly reduces 
processing times and human intervention–related errors, 
particularly in administrative sectors with high document 
volumes [6], [7], [13].

The combined use of these tools facilitates structured 
information extraction, automated quality control, and 
report generation. Recent literature also highlights that 
their successful implementation depends on adequate 
management change and the involvement of operational 
staff in the redesign of automated workflows [14].

This hybrid model is also related to the concept of 
hyperautomation, understood as the combination of robotic 

automation with artificial intelligence and machine learning 
to optimize complex and dynamic processes [15].

D. Text Analytics and Intelligent Document Processing

Intelligent document processing, based on text analytics 
and machine learning algorithms, enables the automation of 
tasks beyond simple digitization, by interpreting semantic 
content, logical structure and contextual information of 
unstructured documents [12].

This approach enables the automated detection of key 
entities, semantic relationships among fields, and content-
based task prioritization. The use of these tools improves 
document organization, optimizes traceability, and reduces 
human intervention in routine review and classification 
activities [12], [16].

Furthermore, these models have proven to be partic-
ularly useful in scenarios involving a high volume of 
heterogeneous files. Their application has been validated 
in contexts such as financial auditing, healthcare, and 
digital logistics, allowing information extraction even from 
non-standardized structures or in multilingual documents 
[12], [16], [17].

II.	 Methodology

A. Bases of the Proposed Model

The proposed solution is based on the integration of 
RPA, OCR and text analytics. These tools were selected 
following a systematic review of the scientific literature, 
which demonstrated their effectiveness in environments 
with high document volumes. Recent studies confirm that 
RPA–OCR integration reduces document processing times 
[7], while semantic processing enhances accuracy in the 
automatic classification of operational files [8], [12]. In these 
contexts, the automated extraction of data from structured 
and semi-structured documents has significantly reduced 
processing times [18]. Likewise, the use of OCR enhanced 
with image processing techniques to convert scanned 
documents into machine-readable data, even under low 
visual quality conditions, is highlighted [4]. In addition, 
text analytics–based approaches enable the automatic clas-
sification of unstructured files, contributing to improved 
document organization and operational traceability. [8], [19].

B. Proposed Model

The model proposed in this research addresses the 
limitations identified in a Peruvian foreign trade logistics 
company, where a high dependence on manual document 
processing was observed. This reliance results in delays 
in customs declarations and directly affects the timely 
clearance of goods from the seaport. As a solution, a func-
tional intelligent document automation architecture was 
implemented based on the sequential integration of three 
technologies: RPA, OCR, and text analytics.
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The process begins with the retrieval of files stored in 
a folder labeled “Work Order” within the company’s enter-
prise resource planning (ERP) system. These documents, 
primarily in PDF format and lacking a defined structure, are 
automatically labeled using a Python-based script hosted 
in a collaborative environment (Google Colab). The script 
applies text analytics rules to identify document types (e.g., 
invoices, bills of lading (B/L), policies), thereby addressing 
the lack of uniform file labeling. [3]. This initial phase 
improves traceability and facilitates subsequent document 
validation by the operator in accordance with the corre-
sponding work order.

The labeled documents are subsequently processed by 
a UiPath-based robot. This robot automatically reads the 
files using OCR and extracts key fields, such as the taxpayer 
identification number (RUC in Spanish), dates, amounts, 
and Incoterms, which are consolidated into a structured 
template. This step addresses the need to automate data 
consolidation and mitigate human errors in manual entry 
[1], [20].

To handle scanned documents or those with low visual 
quality, the model relies on machine learning–enhanced 
OCR engines capable of interpreting text under non-ideal 
conditions [5], [23].

Finally, the extracted data are organized into an Excel 
spreadsheet using standardized nomenclature, making 
them ready for validation and subsequent entry into the 
customs system. This modular and externalized approach 
enables integration without affecting existing systems, 
favoring scalability to other document areas.

C. Model Components

1)	 Diagnosis of the Current Process: The study began 
with the identification of operational deficiencies 
in the document settlement process of a logistics 
company located in Lima, Peru. To this end, qualita-
tive and quantitative analysis tools were applied to 
characterize the initial situation. In the first stage, 
semi-structured interviews were conducted with 
staff from the various involved areas, enabling an 
understanding of the actual process flow and the 
identification of its main constraints.

	 Subsequently, the current process was mapped, 
and a Pareto chart was applied to identify the most 
significant issue within the document clearance 
area. Based on this finding, an Ishikawa diagram 
was created to structure the probable causes of 
the identified problem. These elements were orga-
nized into a problem tree to graphically represent 
the relationship between observed effects and their 
root causes.

	 To validate and quantify the problem, a repre-
sentative sample of work orders processed under 
real operating conditions was defined. The initial 
sample comprised 120 work orders, from which 92 

were selected through simple random sampling and 
used to measure key process indicators.

	 Finally, the data obtained were analyzed using discrete-
event simulation in Arena software. This analysis 
enabled an assessment of the process’s behavior 
prior to the intervention, based on three key indica-
tors: average system time, utilization of the human 
resource responsible for the process (the “settler”), 
and the number of orders completed per cycle.

2)	 Design of the Technological Intervention: Based 
on the findings of the diagnostic phase, a functional 
architecture integrating three key technologies—
RPA, OCR, and text analytics—was designed. This 
technological proposal was structured into four 
sequential stages comprising the automated docu-
ment processing workflow:

2a)	 Preliminary reading and automatic labeling: A 
Python-based script was implemented and 
executed in a collaborative environment 
(Google Colab), applying a basic OCR engine 
in conjunction with text analytics rules. This 
tool enabled the identification of PDF file 
content associated with each work order and 
the automatic assignment of labels accor-
ding to document type (e.g., invoice, policy, 
manifest).

2b)	 Structured data extraction: An RPA model deve-
loped in UiPath was responsible for directly 
processing the labeled files. The RPA applied 
OCR with advanced parameters and iden-
tified key fields using predefined semantic 
rules—such as invoice number, supplier 
tax identification number, issue date, and 
Incoterms—as illustrated in Fig. 1.

2c)	 Data validation and organization: Once the 
extraction was complete, the RPA auto-
matically organized the data into an Excel 
spreadsheet, enabling rapid access to the 
document information. This structuring aims 
to significantly reduce the time required for 
manual input into customs document decla-
ration platforms, while also minimizing 
human error in data entry.

3)	 Model Validation: The effectiveness of the proposed 
model was validated through a comparative simu-
lation between the baseline scenario (without 
improvement) and the intervened scenario. The 
simulation results were analyzed using the Output 
Analyzer platform. The results aim to demonstrate 
the value of the proposed approach by analyzing 
the number of work orders processed per shift, the 
average time a work order remains in the system, 
and the utilization of operational resources, specifi-
cally the document settlement operator.
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Fig. 2 illustrates the proposed conceptual model, high-
lighting the expected outcomes of implementing the defined 
processes and tools.

III.	Results

The proposed model was validated through simulations 
in Arena software, as shown in Fig. 5, and a pilot test in 
a company in the foreign trade logistics sector. For the 
simulation in Arena, 479 replications were run to ensure 
statistical reliability with a 94% confidence level. The 
results showed substantial improvements across three key 
indicators: the number of work orders processed per 8-h 
shift, the average system time per work order, and the utili-
zation rate of the primary operational resource (liquidator), 
as summarized in Table I.

In the baseline scenario, the system processed an 
average of 5.45 records per 8-h shift, with a 94% confidence 

interval of [5.39, 5.52]. After implementing the RPA–
OCR–text analytics solution, this indicator increased to 
7.39 records per shift, with a 94% confidence interval of 
[7.35, 7.42], representing a 35% productivity improvement 
without additional staffing. The average time a document 
remained in the system decreased from 123 min in the 
baseline scenario to 62.7 min after automation, repre-
senting a 49% reduction. This improvement directly impacts 
operational agility and the timely availability of information 
for subsequent processes. Regarding resource utilization, 
the liquidator’s utilization slightly decreased from 99.7% 
to 89.2%. Although this reduction is moderate, it is signif-
icant, as a higher number of documents were processed 
within the same shift while maintaining—and slightly 
reducing—the staff workload. These results indicate that the 
automated system enables a more fluid and efficient work-
flow by optimizing the liquidator’s time and improving their 
productivity, as shown in Fig. 3.

Fig. 2.	 Model of RPA and OCR implementation.

Fig. 1.	 Data extraction from a bill of lading (B/L) document.
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TABLE I

Comparison of Indicators Before and After 
Improvement

Indicators As is To be

Number of orders processed 5.45 7.39

Average time (min) of the work order in the 
system 123 62.7

% utilization of the liquidator 99.7% 89.2%

Prepared by authors.

Statistical comparison using the paired t-test confirmed 
that the changes achieved with the proposed solution were 
not random. For all performance indicators, the confidence 
intervals for the mean differences did not include zero, 
confirming that the improvements are statistically signif-
icant and attributable to the implemented redesign, as 
shown in Fig. 4.

Additionally, a pilot test was initiated in May 2025, 
during which partial operation of the document automation 
tool was implemented. In this context, the monthly evolu-
tion of the average processing time per order is presented 
in Fig. 6. During the first eight months analyzed, processing 
times remained high, ranging from 105 to 130 min, reflecting 
the operational burden of the manual process and remaining 
within the parameters estimated by the Output Analyzer. 
However, starting in May—coinciding with the technological 
intervention—a progressive improvement became evident. 
In June and July, despite minor fluctuations, processing 
times remained below 71 min, consolidating a sustained 
reduction compared to the previous period.

This behavior suggests that the automated system 
enabled a more streamlined workflow, allowing staff to 
validate data more efficiently without the need to perform 
repetitive manual tasks. Although the values still reflect 
a learning curve for operators, the trend shows that the 
technological implementation effectively contributed to 
reducing bottlenecks, improving productivity, and reducing 
human errors in the customs documentation process.

IV.	 Discussion

The behavior observed in the validation phase suggests 
that the automated system enabled a smoother work-
flow, allowing staff to validate data more efficiently while 
reducing manual, repetitive tasks. Although the results still 
reflect a learning curve for operators, the trend indicates 
that the technological implementation effectively contrib-
uted to reducing bottlenecks, improving productivity, 
while reducing human errors in the customs documenta-
tion process.

The results obtained from the simulation and pilot test 
confirm that intelligent automation applied to the docu-
ment clearance process is a viable and effective strategy for 
addressing the main operational issues arising from manual 
information processing.

The integration of RPA, OCR, and text analytics enabled 
the redesign of the document flow by eliminating repetitive 
tasks, reducing human errors, and significantly shortening 
execution times. These findings are consistent with prior 
studies that highlight the benefits of robotic automation 
in improving efficiency, traceability, and data accuracy in 
administrative processes [2], [5], [6], [7].

In addition, the use of advanced OCR optimized through 
machine learning was critical for interpreting scanned 

Fig. 3.	 Work order comparison.

Fig. 4.	 Paired t-test validation. Authors’ elaboration.

documents with poor visual quality. This capability has 
been documented in recent studies that emphasize the 
robustness of current OCR engines when handling non-ed-
itable, degraded, or multi-font documents [4], [9], [11].

The inclusion of text analytics techniques addressed 
one of the primary limitations identified during the initial 
diagnosis: the lack of standardized file nomenclature. These 
techniques enabled automatic document classification, 
facilitated file retrieval, and improved overall traceability 
[12], [16], [17].

From a digital transformation perspective, this model 
represents a step toward hyperautomation, understood 
as the integration of RPA with artificial intelligence and 
semantic processing to optimize complex processes [15].

Likewise, the quantitative results showed a 35% 
increase in the number of orders processed per shift and 
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a 49% reduction in the average processing time per order. 
These indicators demonstrate not only improved oper-
ational efficiency but also more effective utilization of 
human resources, as staff workload was reduced without 
compromising productivity—and, in fact, with a measurable 
improvement.

Although an operational learning curve was identified, 
the progressive trend observed after the intervention—as 
evidenced by the pilot test—validates the effectiveness of 
the proposed technological architecture and supports its 
scalability to other areas of the organization.

Furthermore, this model can be adapted to other 
administrative sectors with similar characteristics —such 
as standardized and repetitive workflows, high document 
volumes, and traceability requirements—thereby rein-
forcing its applicability as a comprehensive solution within 
institutional modernization processes.

V.	 Conclusions

This research demonstrates that intelligent auto-
mation, applied to the document settlement process in 
logistics operations, is an effective approach for mitigating 
the primary operational issues associated with manual 
information processing. Using a model comprised of RPA, 
OCR, and text analytics, the work order processing flow was 
redesigned, eliminating repetitive tasks, reducing human 
errors, while significantly shortening execution times.

The model was validated through both simulation and 
real-world pilot testing, achieving a 35% increase in the 
number of orders processed per cycle and a 49% reduction 
in average order processing time. These results demonstrate 
that the integration of automation technologies not only 
enhances human resource productivity but also improves 
the traceability and accuracy of document records, which is 
critical in customs-related operations.

Furthermore, the use of text analytics tools helped over-
come initial limitations such as the lack of standardized file 
nomenclature, thereby facilitating document access and 
classification prior to data extraction. RPA, in turn, proved 

effective in structuring, validating, and consolidating crit-
ical information, even from non-editable or low-quality 
documents, through its integration with advanced OCR.

Finally, the results observed in the months following the 
technological intervention indicate a sustained improve-
ment trend, despite staff remaining in a learning-curve 
phase. This reinforces the viability of the proposed model 
and supports its scalability to other internal processes. 
Consequently, the progressive adoption of intelligent auto-
mation–based solutions represents a fundamental step 
toward modernizing logistics services in a highly demanding 
and competitive environment.
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