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Abstract - Due to technological progress, organizations tend to improve in the technological aspect, emphasizing the logistics 

sector; this represents an advantage in the market due to the agility of its procedures. Companies belonging to the logistics 

sector or those that have this area in their organizational structure lack intelligent technology in their inventory process, so the 

logistics area is exposed to common errors of workers in terms of maintaining adequate supply, the rapid execution in the way 

of how to send a certain item and reliability in the classic Excel books for their ability to generate small reports. Based on the 

above, the main motive of the present research work is implementing a business intelligence solution to support the mentioned 

process, mainly by effectively using historical data stored on the company's server. During the project's development, the 

Kimball methodology was used, which is precisely designed to delimit step by step the complete procedure for the management 

of analytical projects, which influences the design of the most relevant information for the company. The implementation of this 

solution is intended to achieve the objective of this work, to generate high competitiveness in logistics through the automation 

of manual activities and help in decision-making. 
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1. Introduction 
The term Business Intelligence (BI) represents a strategy 

that is becoming increasingly necessary in companies due to 

the understanding of technologies and application mode in its 

ability to gather all possible information resulting in the 

quality analysis [1] being a significant value in problem-

solving, which allows working with large volumes of data, 

thus obtaining more information in less time [2]. The 

modernization of the world implies having a strategic 

planning of agile management oriented to obtain knowledge 

based on information [3], which is verified through Key 

Performance Indicators (KPI). 

 

Since the logistics sector in Peru is considered an 

important element in the productivity and marketing for the 

sale or consumption of goods or services production, the 

inventory acts directly with the financial factor of the 

company [4]; therefore, it is considered that an adequate level 

of inventory allows guaranteeing and optimizing the 

operational activities. Taking this into account, with the 

application of ICTs in the mentioned process will mean an 

accelerated pace in the development of the company in the 

dynamic and volatile environment of the markets [5], resulting 

in not only the satisfaction of the demand but also a reduction 

of costs, thus generating greater profitability in the company. 

 

Currently, companies nationwide maintain strategic 

planning in carrying out their activities, although, in some 

situations, the technological potential is left aside and continue 

to opt for the human force in automatable situations; for the 

purposes of this paper, we will focus on the logistics area. 

 

The current situation presents a series of inconveniences 

within the inventory process, explained in the following 

sequence. Initially, the operations manager receives a request 

for product transportation, detailing what product, how much, 

and to what destination, among others, and then the logistics 

coordinator takes care of two important activities: the 

verification of sufficient product stock and the planning of the 

route and means of transportation, Both actions are performed 

manually, so that the warehouse manager can then pack the 

order and ship it, in addition to preparing an inventory report. 

Finally, the logistics manager reviews the inventory report that 

has originated throughout the week, which is considered an 

excessive amount of time in the case of verifying how 

effective the inventory area was.  

 

The problem in the process described above is based on 

the steps of a) verification of sufficient product stock, b) route 

planning and means of transportation and c) review of the 

weekly inventory report. Taking into account that both are 

https://www.internationaljournalssrg.org/
http://creativecommons.org/licenses/by-nc-nd/4.0/


Christian Salvador-Callalli & Laberiano Andrade-Arenas / IJETT, 71(10), 326-335, 2023 

 

327 

done manually, this represents a slow process, in addition to 

the fact that in a) it happens that on several occasions the 

detection is late, or there is no product, or there is not enough 

to make the transfer, similar to b) due to the determination of 

where and how the product will be transferred takes a long 

time, being both a critical point in the inventory flow, finally, 

in c) having a summary of productivity is favorable, but not if 

something happened the first days of the week, where instead 

of taking quick action, the decision making is not effective, 

thus, all these problems cause instability in the successful 

execution of the inventory process. 

 

According to the overview of the current situation, the 

following objective of the research work is raised: 

To increase logistics performance by implementing BI 

based on the use of historical data for effective decision-

making in the inventory process in the company's process. 

 

On the other hand, the justification of the research is 

presented, which has as its central axis to provide added value 

to the company through the automation of manual activities 

and shortage of reports in the shortest possible time, where the 

problems were identified in the inventory process because, in 

the logistics area, there is a large concentration and flow of 

valuable information that should be available whenever it is 

needed for greater speed and accuracy in the process 

mentioned. Thus, computer equipment will be used to perform 

the corresponding configuration of one of the business 

intelligence software, as well as a connection to the database 

to establish the delimitations of the data to be used to be 

analyzed correctly and end up with valuable visualizations. 

2. Literature Review 
According to the paper arguing for the reliability of data 

in international logistics, an application of Bayesian networks 

explains that BI is based on efficient decision-making, which 

is considered fundamental to maintaining high 

competitiveness related to sustainable growth due to the rapid 

development of ICTs [6], data collection and analysis are 

increasingly essential, thus increasing the number of academic 

studies on big data and BI; however, these terms are not 

understood or used by companies. So, a study was conducted 

to understand them as an integrated system that serves as a 

decision support contemplated in the logistics of a courier 

company so that the profitability became based on the 

collection, analysis and real-time data results. As the authors 

said, the term business intelligence is not very present or is not 

given the necessary attention by companies, but this represents 

a weakness in competition with other entities in technological 

issues because it is living in constant evolution, not being at 

the forefront of this, it is impossible to enjoy the benefits that 

can result from the proper use of data, a good enriched by the 

potential decisions that can be generated. 

 

In the words of the paper based on the logistic indicators 

could improve the logistic performance of hospitals; it is based 

on the fact that, in hospitals, a large number of significant 

transactions are carried out in the field of logistics being this 

a concern given the great variety of proportions in a limited 

period of time. That is why the description of main hospital 

logistics indicators helped improves hospital logistics 

performance [7]; in addition to taking variables such as 

logistics management and logistics performance, the 

improvement would be more noticeable when applied to 

logistics business intelligence. 

 

Through what the author explained, they can deduce that 

where there is a large flow of data, business intelligence 

should prevail, not only because it helps us to understand the 

current situation but also to evaluate how effective the 

development is being in the organization, such evaluation is 

done by means of the precise indicators for good analysis. 

 

According to the article based on the Integrated 

Understanding of Big Data, Big Data Analysis and Business 

Intelligence: A Logistics Case Study, it is emphasized that the 

evolution in BI technologies is constant, and its application is 

an indispensable resource for companies located in a dynamic 

business environment with today [8]. Therefore, the 

relationship between BI solutions and the predictive model in 

the effectiveness of BI was verified; this represents a critical 

point to evaluate since it determines the success of the 

implementation of BI in companies. It also allows these 

organizations to manage the effectiveness of the solution. 

 

This quote was taken as a reference because there are 

methods to calculate the impact of an application based on BI; 

although it is true that with its mere existence, it already 

generates an added value, the measurement of success has to 

be measurable for these companies that live in constant 

change, in addition to taking into account the resources needed 

to implement it and result in a competitive advantage thanks 

to the advantages of this analysis technology. 

 

According to the article whose study was about the 

Datamart of Business Intelligence for the Sales area of a 

Peruvian Tourist Company is based on the following: the 

investigation carried out by the tourism agency URPI 

SUMAC Tours SR L entailed the development of a Datamart 

to improve the sales process through integrated graphics in 

dashboards that allowed analyzing defined indicators [9], 

which favored to create the OLAP cube in the precise 

delimitation of analysis in the sales management and 

administrative area.  

 

Thus, they obtained a broader and more reliable vision of 

tourism thanks to the results of indicators, in addition to 

accelerating the delivery of reports, contributing to sales in a 

significant way. 

 

According to the article argued in the business 

intelligence system in a health organization using the Kimball 



Christian Salvador-Callalli & Laberiano Andrade-Arenas / IJETT, 71(10), 326-335, 2023 

 

328 

methodology, it is exposed that the proposed design of an 

intelligence system for a health organization arose due to the 

improvement of processes and decisions at various levels of 

the entity, intending to generate information advantage and 

new opportunities [10], which improved through the analysis 

of indicators with the availability of information oriented to 

add value to business decisions, which would result in the 

progress of management and productivity. 

 

According to the perspective of the authors in the thesis 

elaborated under the context of a proposal for the application 

of a BI model oriented to the logistics service in aid of 

decision-making, it is commented that the application of a 

model based on this methodology in a logistics company made 

through the development of a proposal where the components, 

benefits and methodologies were considered, as well as the 

delimitation in the descriptive scope and the qualitative 

approach [11]. So, the result was a series of indicators 

developed according to the organization's needs, focused on a 

dashboard to visualize them more accurately and on time, 

ensuring the quality of the information. 

  

According to these words expressed by the authors, 

through the establishment of what includes applying this tool, 

such as how it will be done, what you really want to analyze, 

and how it can influence the company, are key points to have 

the correct vision in the information that will be represented 

in the final visualization of results. 

 

Taking into account the thesis based on the 

implementation of BI directed to the head of logistics under 

the BEGA methodology, it is considered that technological 

changes and new technologies in transportation demand a 

faster response and higher quality through business 

intelligence applied to an administrative and operational 

environment [12], the head of logistics can make better 

decisions in the company, which directly influences the 

satisfaction of customer demands, the implementation allows 

to know the attendance trends, use the information for future 

predictions and plan more advanced solutions. 

 

As pointed out by the authors, the transportation industry 

is going through an evolutionary process in technology, 

including customers who need better attention. In this 

situation, the option was to include business intelligence in 

their environment, which allows them to maintain better 

control over the flow of sales, including a possible prediction 

according to historical data. 

 

Using the words of the thesis contemplated in the 

application of BI, whose objective was focused on decision-

making towards SMEs located in the province of Pasco, it is 

expressed that the adoption of business intelligence in small 

and medium enterprises in the province of Pasco is a path that 

should be evaluated for a successful business strategy, this 

also provides a broader vision and get better decisions that 

favor sales and profits [13]. Thus, a datamart design was 

applied. The knowledge in this solution is beneficial due to the 

updated information of each day and the synthesis that can be 

achieved through reports, allowing us to perform a complete 

analysis and make the right decision. 

 

These authors were referenced due to the substantiation 

of the importance of business intelligence in all sizes of 

companies, so there is no limitation in addition to mentioning 

important benefits to companies, especially highlighting 

something essential, decision-making supported by the 

generation of reports on the latest information available, 

which allows to act quickly to the problems that arise. 

 

With respect to the article justified in Business 

Intelligence directed towards the study of road accidents in the 

city of Popayán, it is detailed that, due to the high rates of 

traffic accidents in the city of Popayán, a proposed solution 

based on Business Intelligence was made, whose application 

was to analyze and interpret road accident data, so that, the 

necessary knowledge was generated and contribute to 

preventing these accidents that became one of the main 

concerns of the city [14, 15], with the provision of data by the 

Municipality of Transit was applied as necessary to obtain 

reports that laid the groundwork in establishing possible 

solutions to the problem mentioned. 

 

The text of the article justified the raw material stock 

control system of a pharmaceutical company for inventory 

control and production planning: the proposal of a data 

warehouse system was of great importance for the production 

program and requirements planning in the materials of the 

pharmaceutical company, since it allowed monitoring the 

stock of raw materials and finished products through the 

integration of several sources with different types of data [16], 

which located in a data warehouse, provided reports with 

greater speed and extensive detail to the main summary 

information board. 

3. Methodology 
In Figure 1, the selected framework under which this 

work will be carried out is the Kimball methodology because 

of its broad approach to carrying out and managing in great 

detail the projects related to the management of volumes of 

oriented data so that they can be directed towards a large 

warehouse so that, from this space, it is possible to participate 

in the synthesis of business information in an agile and 

effective way. 

3.1. Planning Phase 

In this first stage, the main activities to be carried out 

during the methodology development are determined, 

visualizing the nature of the business together with its 

purposes [17], the objectives to be achieved, the stakeholders 

or interested parties are identified, and the possible risks are 

organized. The most important activities are the following: 



Christian Salvador-Callalli & Laberiano Andrade-Arenas / IJETT, 71(10), 326-335, 2023 

 

329 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 Fig. 1 Kimball methodology 

 

• Limitation of the vision of the scope. 

• Recognition and outlining of tasks. 

• Scheduling of resources for appropriate use. 

• Planning how resources will be used. 

• Digitization of project plan information. 
 

3.2. Requirements Definition Phase 

The collection and analysis of the system requirements is 

a fundamental phase for the successful implementation of the 

project since they detail how the system should behave with 

respect to its desired functions and priorities in relation to the 

specific business process under which the study will be 

conducted [18], thus making it possible to understand the 

reality of what customers and users expect from the system.  
 

This means that the requirements represent the reason for 

the system's existence, while the design defines how it will be 

developed [18].  

 

Furthermore, a direct relationship is established between 

the precise explanation of the requirements and the cost of 

repair due to the existing increase in the case of the presence 

of errors in one phase after another, hence the characterization 

of the reduction of costs and risks within the framework of this 

methodology. 

 

3.3. Dimensional Modeling Phase 

The development of this stage is the basis for creating the 

Data Warehouse model, the large repository of useful data for 

analysis in the company. For this, a four-step procedure is 

needed [19], which are: 

Selection of the business process. The first step consists 

of selecting the target process to generate the model, and the 

strategic area will have selected this process as a result of the 

determination of the requirements acquired and analyzed. 

 

Limiting the level of granularity. In the second step, the 

level of detail on the precise explanation of the existence of 

the dimensional model is established. It will be assigned the 

tables of facts and dimensions, so the higher the level of detail, 

the lesser the drawbacks in the next sequences. Define the 

dimensions. The third step is based on recognizing the 

dimensions, being a product of the requirements evaluation 

and the level of granularity previously performed; these are 

considered entities composed of attributes that will serve as 

support for the fact table. 

 

Establish the table of facts and measures. The fourth step 

consists of determining the facts; this table contains the 

calculations of the business process. Due to the numerical 

attributes with which it counts, the corresponding operations 

were performed from the previously chosen dimensions, 

obtaining, as a result, the necessary metrics to determine the 

historical progress of the business. 

 

3.4. Physical Design Phase 

The implementation to be carried out at this stage consists 

of translating the dimensional model already built into the 

physical model [20], which is why the sizing process must 

have been prepared as correctly as possible so that the 

dimensional model can handle the transactions determined, 

and it is also advisable to take into account the following: 
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• Determination of the sizing of the future Data Warehouse. 

• Key elements requiring advanced configuration. 

• Storage capacity limit on servers, amount of memory, 

backup system. 

 

3.5. Implementation Phase 

This last stage determines the data loading through the 

ETL process (Extraction, Transformation and Loading) [21], 

which is essential for the Data Warehouse to be formed; this 

consists of the initial collection of information from various 

sources such as files, structured or unstructured databases, 

web server repositories or the cloud, among others, linked to 

the business logic and requirements defined from the first 

stage, Thus, the data volumes will be processed in order to 

apply a necessary filter that contains the records located within 

the margin of the delimited degree of quality, in this way, the 

load of all processed information to the final model will be 

generated, which will be used for business intelligence to be 

applied and meet the satisfaction of the requirements 

determined.

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Dimensional modeling 

Dimension_Table_2 

Primary_ID 

 

Colum_1 

 

Colum_2 

 
Dimension_Table_3 

Colum_2 

 

Primary_ID 

 

Colum_1 

 

Dimension_Table_1 

Primary_ID 

Colum_1 

Colum_2 

Colum_3 

 

Colum_4 

 

Dimension_Table_6 

Primary_ID 

 

Foreign_ID_5 

 

Foreign_ID_3 

 

Foreign_ID_2 

 

Foreign_ID_4 

 

Foreign_ID_6 

 

Foreign_ID_1 

Colum_4 

 

Colum_5 

 

Dimension_Table_6 

Primary_ID 

 

Colum_1 

 

Colum_2 

 

Colum_3 

 

Metric_1 

Metric_2 

 

Dimension_Table_5 

Colum_1 

 

Primary_ID 

 

Dimension_Table_4 

Primary_ID 

 

Colum_1 

 

Colum_2 

 

Colum_3 

 

Colum_2 

 

Colum_3 

 

Colum_3 

 



Christian Salvador-Callalli & Laberiano Andrade-Arenas / IJETT, 71(10), 326-335, 2023 

 

331 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Physical design 

 

4. Results and Discussions 
4.1. About the Prototypes 

4.1.1. Dimensional Modeling 

Figure 2 shows a basic conceptual idea, in a logical way, 

about the elaboration of the proposed dimensional modeling, 

whose purpose will be mainly to define how the volume of 

data located in the relational database and other sources will 

be related; for this, it is required to identify the dimensions and 

accurately analyze their relationship with the fact table, which 

represents the heart of the organization to be used in the next 

phases for the Business Intelligence system. 

4.1.2. Physical Design 

Similarly, Figure 3 shows in detail the physical design of 

the database where the necessary data will be stored in the 

consumption of accurate and necessary information in the 

generation of the OLAP cube due to the dimensions already 

created, represented in physical tables, the attributes provided 

for each of them, as well as the assignment of primary and 

foreign keys and data types, to comply with the relationships 

between these entities as modeled in the previous phase. 

 

4.1.3. Implementation 

Therefore, Figure 4 presents the prototype of 

implementing the subsystem or ETL process. Fundamental to 

filling the Data Warehouse, all the possible and required data 

will be extracted from the different data sources, applying 

rules for the benefit of quality and consolidating the 

transformation of the information; it is important to highlight 

the precision of the sequence of steps with which this must be 

implemented, due to the usefulness it will have in the 

generation of results in key metrics, which will allow 

measuring and projecting success to the users. 
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Fig. 4 Implementation of the ETL process 

 
Fig. 5 Presentation of professional reports 
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Table. 1 Survey questions 

N° Question Formulation 

1 

Are you familiar with the concept of Business Intelligence? 

Yes (69.2%) = 36 

No (30.8%) = 16 

2 

Have you used any Business Intelligence tools in your workplace or studies? 

Yes (53.8%) = 28 

No (46.2%) = 24 

3 

Do you think that the use of Business Intelligence can improve the inventory process in the logistics area? 

Yes (100%) = 52 

No (0.0%) = 0 

4 

How important do you think access to real-time information is for inventory management? 

Nothing important (0.0%) = 0 

Not very important (7.7%) = 4 

Neutral (7.7%) = 4 

Important (15.4%) = 8 

Very important (69.2%) = 36 

5 

Do you think the implementation of Business Intelligence could reduce errors in the inventory process? 

Yes (84.6%) = 44 

No (15.4%) = 8 

6 

How efficient do you think decision-making in the logistics area would be if Business Intelligence were used? 

Not efficient (0.0%) = 0 

Not very efficient (7.7%) = 4 

Neutral (0.0%) = 0 

Efficient (53.8%) = 28 

Very efficient (38.5%) = 20 

7 

Do you consider that using Business Intelligence could help identify patterns and trends in inventory management? 

Yes (76.9%) = 40 

No (0.0%) = 0 

Maybe (23.1%) = 12 

8 

Have you received training on Business Intelligence at your workplace or school? 

Yes (53.8%) = 28 

No (0.0%) = 0 

Maybe (46.2%) = 24 

9 

Do you think implementing a solution such as Business Intelligence can improve current inventory management 

procedures? 

Yes (92.3%) = 48 

No (0.0%) = 0 

Maybe (7.7%) = 4 

10 

Do you know of any application solution based on data analysis? 

Yes (42.3%) = 22 

No (57.7%) = 30 
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4.2. About the Survey 

The following is the elaboration of a survey with the 

purpose of knowing the public's perception of the main topic, 

directed mainly to university students and people who work in 

the logistics sector; for greater precision in the results, this 

survey obtained a response from 52 participants.  

Table 1 shows the formulation of the 10 questions 

considered adequate in the questionnaire, and these are easy 

to understand without complexity beyond the basics of 

Business Intelligence related to the inventory process.  

Similarly, the results of each of the responses to the 

survey are shown in percentages of the total number of 

participants to take into account the proportion of opinions. 

4.3. About the Methodology 

4.3.1. Advantages 

The Kimball methodology is characterized by generating 

a low cost of implementation in any project; it also allows to 

provide good execution and monitoring of KPIs oriented to 

Data Marts to processes of specific areas in the company's 

business; it is not even necessary to have such a large 

development team to maintain all the Data Warehouse that 

needs to be created, which makes the methodology 

economical, finally, due to the rigor of the queries generated, 

the product can be predictable and controllable. 

4.3.2. Disadvantages 

To develop a project under this methodology, it is 

important to keep in mind that there is a low flexibility 

towards change, so it is emphasized to be very detailed when 

determining the requirements for a successful final product. 

4.3.3. Comparison 

Compared to others, the Kimball methodology has the 

"Bottom-up" approach; the Data Marts are independent, and 

the reports are directed only to management positions. The 

Inmon methodology has the "Top-down" approach, with high 

cost and a path directed to first perform the Data Warehouse 

and then the Data Marts, representing a possible risk because 

the benefits are appreciated only in the last phase. 

5. Conclusion 
According to what has been studied in this research work, 

it is concluded that, despite the wide application that Business 

Intelligence can provide, this still denotes that it is not very 

popular in the national territory; it is clear that working under 

the traditional format of obtaining information and making 

decisions is acceptable, although this situation has a great 

potential to be improved to automate these key activities in a 

world increasingly contemplated by data, not only in the 

inventory process in the logistics area, but in many more areas, 

even in other sectors, since everything is based on data, which 

can be transformed into information, also become knowledge, 

and finally result in intelligence. In this way, it is induced 

towards future work through an opportunity to continue 

exploring and deepening more about this technological 

methodology for the management, interpretation and analysis 

of data, taking into account that in an era where the same 

objective can be met through different uses of business tools, 

which mainly is to achieve effective business decision 

making, not only in the logistics sector but also in others where 

the flow of information is abundant, since solutions can be 

obtained according to the needs of the company based on the 

data that is available, in addition to obtaining a vision of the 

future of the company. 
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