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A dashboard is a steering tool for data-driven decision-making and a lever for
innovation in the pharmaceutical industry. It makes it possible to integrate
relevant performance measurement indicators, chosen according to the
objectives to be achieved and according to specific criteria. In this context, our
work is inscribed, which aims to develop a dashboard for the sales
department of a pharmaceutical company. The choice of this tool is motivated
by its importance and the strategic challenge it presents for companies today.
The implementation of this dashboard will be broken down into four phases.
First, we collect sales department sales and develop the data marts. Then, to
generate the data model, we have to import the database into Power BI

(Microsoft Power Business Intelligent). We select the adequate KPIs (Key
Performance Indicators) to create the interactive sales dashboard. This
dashboard allows the decision makers to analyze and visualize data, moving
from traditional sales data storage to big data analytics. Based on this
visualization tool, the sales manager can propose potential improvements and
essential investments and develop the management review to be presented
as an annual report. This report is important for managing and monitoring
pharmaceutical activities. Existing data are used and visualized to target the
goals of decision-makers.

1. Introduction

The pharmaceutical industry is the economic sector that includes the research, manufacture and
marketing of medicinal products for human or veterinary medicine. This activity is carried out by
pharmaceutical laboratories and biotechnology companies and remains a key sector, and an
important growth engine of the global economy.

According to an article published by Arab International Bank of Tunisia [1], the pharmaceutical
profession in Tunisia has passed from the hands of French pharmacists to Tunisians since the
beginning of independence, particularly in positions of responsibility in the sector, as well as hospitals
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and pharmacies. From 1957, the departure of pharmacists and representatives of foreign
laboratories responsible for the importation and distribution of medicines in Tunisia led to the
definition of new prerogatives of the Pharmacy Central Tunisia (PCT), which was responsible for
opening drug depots called "pharmaceutical agencies" in towns and cities without pharmacies, and
for ensuring the importation of medicines. The Tunisian pharmaceutical industry is marked in 1990
by the privatization of the sector which contributes to its development. The coverage of market
needs increased from 14% to 49% in 2013.

The Tunisian drug market is divided into two segments:

* A hospital sector marked by the predominance of medicines produced in Tunisia and whose

distribution to public structures is exclusively ensured by the Central Pharmacy;

e A pharmacy sector whose distribution is monopolized by the PCT only at the level of imported

products and only at the level of distribution to wholesalers.

For this companies operate in a highly competitive and constantly changing environment.
Pharmaceutical companies, towards which drug regulatory and control structures are increasingly
demanding, are not spared, and are now obliged to multiply efforts in order to achieve objectives,
maintain their positioning and ensure their competitiveness. Thus, evaluating, measuring and
improving performance is crucial to develop and survive. The performance of a company thus
expresses the degree to which the objectives set have been achieved.

Therefore, to improve this performance, the pharmaceutical laboratories must have a powerful
measurement, monitoring and decision making tool to ensure rigorous management aimed at
directing decisions towards preset objectives. The first step to improving a company's performance
is to study its present situation. Managers need a lot of effort to measure the performance of their
current position. The biggest challenge is managing data to create effective measurement systems.
One of the most common solutions is to create a dashboard. It is defined as “a relatively small
collection of key performance indicators and underlying performance drivers that reflect both short-
term and long-term benefits that should be viewed collectively across an organization.” [2]. Thus,
some studies in the literature focused on developing dashboards in the context of pharmaceutical
industry [3, 4]. In fact, performance dashboards aggregate data collected from different sources in
your company and present it to stakeholders in different views to help you reach your goals.

In fact, KPI selection is a critical step in developing value-adding dashboard performance [5, 6].
Choosing KPIs based on business goals is very important [7]. Power Bl (Business Intelligence) is one
of the data visualization software affiliated with Microsoft that provides business analysis services.

Several works were presented in the literature in order to design, create and implement
dashboards in different fields, such as Production [8]. For more information on dashboard
visualization and user his properties, interested readers can refer to the full review suggested by [9].

Though some work has been done in the literature on the implementation of dashboards in the
pharmaceutical sector to propose key indicators and develop dashboards in the pharmaceutical
sector [3, 4, 8, 10]. Particularly, we can cite papers focusing on studying sales performance and
predictions in pharmaceutical companies as [11, 12]. In the same industrial context, predictive
models and forecasting methods are proposed in [13, 14, 15, 16] to improve sales performance.

The main struggle in selecting the appropriate indicators is related to guaranteeing a compromise
between completeness and the feasibility of making an efficient monitoring of these indicators. In
general, dashboards in pharmaceutical industry are considered in managing productivity and
workload, or controlling costs [17, 18].

A pharmaceutical company can benefit from visualizing his KPIs via a dashboard, especially when
setting future improvement strategies. Therefore, the purpose of this study is to design and develop
an interactive dashboard via Power Bl for the sales department of a pharmaceutical laboratory.
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A dashboard is considered a visual display of KPIs that provides a view of overall business
performance, and can present integrated data from multiple sources in an integrated and interactive
manner [19]. This research is based on available historical and real-time data and information. Once
the KPIs have been identified, they should be used to create dashboards for sales performance
system level visualization and monitoring. This article is organized as follows. Section 2 presents the
research methodology used in this work. Section 3 presents results and discussion, and finally Section
4 presents conclusions.

2. Research Methodology
2.1. Data collection

In this study, the collected data belong to the sales department of a Tunisian pharmaceutical
company. For privacy reasons, the company name is not published. Collected data includes all general
information used in sales and his KPIs. The data collected is essential for the development of sales
reports and sales monitoring.

According to the sales manager, the implemented dashboard must fulfill the following
requirements:

- Outline the actual situation,

- Know its position on the market,

- Know the local and foreign market through its network of customers,

- Promote internal communication.

The essential element in the implementation of a dashboard undoubtedly lies in the choice of
performance indicators to be displayed. They must be relevant in order to allow the decision maker
to properly manage and limit the risk in decision making.

Before proceeding with the selection, we must define our scope of work. Indeed, our workspace
is the sales department, but due to lack of data and time constraints, it is impossible to track the
entire service. For this we will focus on sales.

By referring to the objectives set above and based on a participatory approach, we were able to
list the performance indicators that we will take into account in the development of our dashboard.
Moreover, the adequate KPIs are nominated as presented in Table 1.

Table 1
The considered Sales KPls

Which will allow us to have an overview on the most

The turnover / customer . .
/ profitable and least profitable customers.

Which will make it possible to see which are the best-

The turnover / product categor . .
/P gory selling product categories

Turnover The turnover / products Which will allow to visualize the best products

The turnover / local and export

sales Which will evaluate local and export sales

Allows to visualize the regions that make the strength

The turnover / region of the company

Rate of
. Rate of change = (turnover year N- s . . .
evolution of This indicator will confirm whether the company is
turnover year N-1)/ turnover year . .
overall No1 growing or decreasing.
turnover

(Turnover year N of region X-
Turnover year N-1 of region X)/
Turnover year N-1 of region X

Turnover rate
by region

It makes it possible to compare the turnover made in
aregion of a year N compared to a year N-1
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For this study, under the authority of the company, we will extract the necessary data from the
company software (ERP system, Enterprise Resource Planning) and the IQVIA (IMS Health Quintiles
and VIA) as shown in Figure 1.

Data Facto:

Power BI

Il
)
<
>

Fig. 1. Data Extraction

2.2. Methodology of data analysis

The sales manager selects Power Bl as an vital tool to visualize the data from. The data collection’s
flow is presented in Figure 2. It also shows how the ETL (Extract-transform-load) is used for analysis,
and topic cleaning. A coded list of concepts has been developed to characterize KPls in the
pharmaceutical industry. Then, the categorized data marts are collected to identify the new
relationships and themes. Analysis was performed to define the relationship between headings and
subheadings using the data model. This is a common technique used for databases. A data model can
reduce the steps of complex coding routines and their duration. Lastly, the sales manager will receive
the results for verification and certification.
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Fig. 2. Summary of the Data Model using Power BI

3. Discussion and results analysis

Generally, we use Microsoft Power Bl to visualize data and analyze information. Furthermore,
this tool is used to make several dashboard views based on various KPIs related to manufacturing
departments.

We present in Figure 2 a developed interactive dashboard view that summarizes the carefully
chosen KPIs through the sales department. The KPIs shown in this dashboard can be filtered by date,
article, and clients. For additional views of KPls, Figure 3 shows an example of a subset of KPIs, namely
Turnover and Rate of evolution of overall turnover and Turnover rate by region. From the displayed
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results, we can conclude that the established dashboard is an interactive tool that supports decision
makers in managing their process.

Usually, sales activities comprised drugs sales in the enterprise. Nevertheless, with the increase
information’s complexity and diversity, sales departments contain various fields beyond the
turnover.
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Fig. 3. Interactive Dashboard

4. Conclusions

Many studies in the literature show that pharmaceutical sales management can’t be ensured
without considering and monitoring performance indicators [20]. Dashboards are a tool for
continuously monitoring a organization's performance, and metrics are critical to dashboard's
success.

In this article, we developed an interactive dashboard using Power Bl for the sales department of
a pharmaceutical laboratory in Tunisia. First, the required data is imported, collected, then Power
Query Editor is used for cleaning. Second, all collected data is organized into data stores and
connected via the data model. In fact, connecting the information into one information system as
data models, after importing them from different sources, allow a rapid reporting and redundancy
reduction on data. Lastly, the use of Power Bl is necessary to visualize the selected KPIs. To conclude,
the obtained dashboard is as a powerful tool for sales managers, supporting them through their sales
process monitoring, to ensure better performance.

As perspectives, several extensions can be envisaged, it is essentially a question of setting up an
interfacing between the IQVIA, ERP and the POWER BI software, and it would also be interesting to
duplicate this work of setting up the dashboard by selecting the right indicators to harmonize work
and help decision making.

146



Decision Making Advances
Volume 2, Issue 1 (2024) 142-147

Conflict of interest
The authors declare no conflicts of interest.

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

(9]

(10]

(11]

[12]
(13]

(14]

[15]

(16]

(17]

(18]

(19]

[20]

BIAT. (2017). Etude sectorielle sur I'industrie pharmaceutique 2017 [Online].
https://www.biat.com.tn/communication-financiere/document/etude-sectorielle-sur-lindustrie-pharmaceutique

2017, (last accessed 2023/08/22).

Pauwels, K., Ambler, T., Clark, B. H., LaPointe, P., Reibstein, D., Skiera, B., Wierenga, B., & Wiesel, T. (2009).
Dashboards as a service: why, what, how, and what research is needed? Journal of service research, 12(2), 175-
189. https://doi.org/10.1177/1094670509344213

Mahmodabadi, A. D., Langarizadeh, M., Mehrjardi, M. H. M., & Emadi, S. (2019). Development of managerial key
performance indicators for a hospital pharmacy digital dashboard. Iranian Journal of Pharmaceutical Research:
1JPR, 18(4), 2124. https://doi.org/10.22037/ijpr.2019.1100822

Suk, S. J., Hwang, B. G., Dai, J., Caldas, C. H., & Mulva, S. P. (2012). Performance dashboard for a pharmaceutical
project benchmarking program.Journal of Construction Engineering and Management, 138(7), 864-876.
https://doi.org/10.1061/(ASCE)C0O.1943-7862.0000503

Howson, C. (2007). Successful business intelligence: Secrets to making Bl a killer app. McGraw-Hill Osborne Media.
Rasmussen, N. H., Bansal, M., & Chen, C. Y. (2009). Business dashboards: a visual catalog for design and
deployment. John Wiley & Sons.

Eckerson, W. W. (2010). Performance dashboards: measuring, monitoring, and managing your business. John Wiley
& Sons.

Belghith, M., Ben Ammar, H., Masmoudi, F., & Elloumi, A. (2021). Data Visualization for Industry 4.0: Developing
Dashboards with Power BI-A Case Study in a Pharmaceutical Company. In International Conference Design and
Modeling of  Mechanical Systems (pp. 402-408). Cham: Springer International  Publishing.
https://doi.org/10.1007/978-3-031-14615-2_45

Yigitbasioglu, O. M., & Velcu, O. (2012). A review of dashboards in performance management: Implications for
design and research. International Journal of Accounting Information Systems, 13(1), 41-59.
https://doi.org/10.1016/j.accinf.2011.08.002

Sakly, H., & Jeddou, K. B. (2022). Development and implementation of dashboard in the Pharmacy Department at
University Hospital. Le Pharmacien Clinicien, 57(1), 6-15. https://doi.org/10.1016/j.phclin.2021.09.002

Khalil Zadeh, N., Sepehri, M. M., & Farvaresh, H. (2014). Intelligent sales prediction for pharmaceutical distribution
companies: A data mining based approach. Mathematical Problems in  Engineering, 2014.
https://doi.org/10.1155/2014/420310

Sahoo, S. K., Routray, P., & Dash, A. K. (2014). Does Motivation Really Count for Sales force Performance in
Pharmaceutical Industry?. Business and Management Research, 3(2), 1-9._http://dx.doi.org/10.5430/bmr.v3n2pl

Fourkiotis, K. P., & Tsadiras, A. (2024). Applying Machine Learning and Statistical Forecasting Methods for
Enhancing Pharmaceutical Sales Predictions. Forecasting, 6(1), 170-186. https://doi.org/10.3390/forecast6010010
Dutta, S. R., Das, S., & Chatterjee, P. (2022, April). Smart sales prediction of pharmaceutical products. In 2022 8th
International Conference on Smart Structures and Systems (1CSSS) (pp. 1-6). IEEE.
https://doi.org/10.1109/1CSSS54381.2022.9782271

Sohrabi, B., Raeesi Vanani, I., Nikaein, N., & Kakavand, S. (2019). A predictive analytics of physicians prescription
and pharmacies sales correlation using data mining. International Journal of Pharmaceutical and Healthcare
Marketing, 13(3), 346-363. https://doi.org/10.1108/1JPHM-11-2017-0066

Renaud, J., Couturier, R., Guyeux, C., Courjal, B., & Christine, G. I. O. T. (2022, March). A Comparative Stud of
Predictive Models for Pharmaceutical Sales Data. In 2022 2nd International Conference on Computer, Control and
Robotics (ICCCR) (pp. 191-195). IEEE. https://doi.org/10.1109/ICCCR54399.2022.9790232

Kinney, A., Bui, Q., Hodding, J., & Le, J. (2017). Pharmacy dashboard: an innovative process for pharmacy workload
and productivity. Hospital pharmacy, 52(3), 198-206. https://doi.org/10.1310/hpj5203-198

Bahl, V., McCreadie, S. R., & Stevenson, J. G. (2007). Developing dashboards to measure and manage inpatient
pharmacy costs. American Journal of Health-System Pharmacy, 64(17), 1859-1866.
https://doi.org/10.2146/ajhp060596

Azami-Aghdash, S., Tabrizi, J. S., Sadeghi-Bazargani, H., Hajebrahimi, S., & Naghavi-Behzad, M. (2015). Developing
performance indicators for clinical governance in dimensions of risk management and clinical
effectiveness. International Journal for Quality in Health Care, 27(2), 110-116.
https://doi.org/10.1093/intghc/mzu102

Karami, M. (2014). A design protocol to develop radiology dashboards. Acta Informatica Medica, 22(5), 341.

147



