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ABSTRACT
The level of competition between businesses in the post-COVID period will be fierce, especially
those in the tourism sector according to a survey from the World Economic Forum, wherein the
tourism industry is the industry o suffer heavy losses during the COVID-19 pandemic. Businesses
are actively applying technology and digital transformation to increase revenue, cut costs, and op-
timize resources. In general, in a business, there will be many factors that need to be taken care of
and one of them is customers because customers are the ones who directly generate revenue for
the business, helping the business tomaintain its existence and develop. Therefore, understanding
customer experience is an incredibly important step in business. From this, businesses can evalu-
ate the effectiveness of the business model. This research approaches a new Net Promoter Score
(NPS) to measure how willing customers are to recommend a company's products or services to
others. This score contributes to helping enterprises reassess their business models and indirectly
reflecting the growth ability of enterprises. The novelty of this research is the application of Busi-
ness Intelligence (BI) solutions to support multidimensional analysis, thereby solving the weakness
in the traditional NPS, which is based on only one factor. Also frommultidimensional analysis, busi-
nesses will visualize customers more clearly, thereby taking appropriate and timely actions. This
research has three main objectives, including (1) Collect data and measure NPS automatically; (2)
Design the Dashboard system to solve complex problems in retrieving, exploiting and synthesizing
information to measure NPS, which supports businesses to make timely and more effective deci-
sions; (3) Experiment the solution with data crawled from Agoda. Customers' NPS remarks can be
investigated further. Enterprise will discover what customers are lacking in their product, which
features they like, which features they don't comprehend, and what additions they should build in
the future.
Keywords: business intelligence, customer experience, data-driven decision, net promoter score,
tourism sector

INTRODUCTION
The prolonged and complicated COVID-19 pan-
demic has affected all aspects of life, the economy,
and society, in which the business community has
been dramatically affected, especially for small and
medium enterprises. In the current post-COVID pe-
riod, many businesses have been rapidly reorganiz-
ing production, adopting digital transformation, and
changing business methods to adapt to the crisis’s dif-
ficulties and create development opportunities. In
this regard, measuring customer loyalty to evaluate
the effectiveness of the business model is an essen-
tial step. Whilst the positive feedback will ensure that
the business model is working well, the negative feed-
back will help managers rethink the business model,
service quality, infrastructure, etc., so that appropri-
ate adjustments can be made to regain trust from
customers who help businesses witness revenue and
profit growth.

Of all the sectors, travel and tourism are perhaps
hit hardest by the COVID-19 pandemic. Research1

shows that in 2020 alone, the travel & tourism in-
dustry worldwide has lost 4.5 trillion USD due to
the COVID-19 pandemic, with 62 million jobs lost.
In Vietnam, data from the General Statistics Office
(GSO) shows that in 2020, the number of interna-
tional tourists only reached 3.7 million people, which
decreased by 79.5% compared to 2019, and domes-
tic tourists also reduced by 34.1% (56 million in 2020
compared to 85 million in 2019), the Vietnam Na-
tional Administration of Tourismhas estimated losses
of up to $19 billion ($13 billion in 2020 compared to
$32 billion in 2019)2.
In the context of the COVID-19 pandemic be-
ing gradually controlled by the government, the
tourism industry and the economy are gradually go-
ing through a difficult period and entering a re-
covery phase. However, the pandemic has affected
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people’s living habits, activities, and travel habits.
With the trend of approaching safe tourist destina-
tions, small group travel, short-term travel, and near-
date scheduling, the trend of choosing resort activi-
ties close to nature will take the throne. Therefore,
businesses must adopt changes to keep up with user
trends. This research approaches a new way of as-
sessing the NPS index, applying BI solutions to meet
the need of supporting management to make timely
and more effective decisions. Given the competition
between businesses increases, businesses that take
timely actions primarily based on data to make deci-
sions will help businesses increase their competitive
advantage. This study also uses data from the Agoda
platform (Agoda is an online booking service provider
for hotels mainly in the Asia Pacific region) to ex-
periment with the solution. The research will crawl
Review data of users from hotels in Vietnam on the
Agoda platform to conduct an NPS analysis.

RELATEDWORKS
Frederick F. Reichheld proposed NPS in his research3

tomeasure customer loyalty to their products and ser-
vices by surveying users based on the question ”How
likely is it that you would recommend [company X]
to a friend or colleague?”. Surveyors would answer
the question by giving a score from 0 to 10. Based
on the survey results, three groups of customers will
be defined based on their scores, including 1) Detrac-
tors are those who give scores from 0 to 6. This group
of customers is considered those who are not satisfied
with the service. They are ready to leave the brand; 2)
Passives are those who give scores from 7 to 8. This
group of customers do not love the service but also
do not complain about the service; 3) Promoters are
those who give scores from 9 to 10. This group of cus-
tomers are delighted with the service and are ready
to recommend to friends and relatives use the service
they have used again.
Figure 1 describes how the NPS is calculated by sub-
tracting the Promoters group’s rate from the Detrac-
tors group’s ratio. The NPS will be in the range [-
100:100]. The more NPS value indicates that the cus-
tomers of [company X] are more loyal to the com-
pany’s products and services.
Howard Dresner described BI (Business Intelligence)
as concepts and methods for improving business
decision-making using fact-based support systems5.
BI solution (Figure 2) consists of 4 main components:
1) Data Sources: Data can be stored in different en-
vironments, heterogeneous in origin and type such
as excel, text, website, database; 2) ETL Process (Ex-
tract, Transform and Load): Data collected frommul-
tiple sources. However, only necessary information

need to be extracted from each data source . From
that information, it needs to be converted into a par-
ticular structure, then pushed into the Data Ware-
house; 3) Data Warehouse is a collection of data that
is structurally homogenous, relatively stable, and up-
dated over time. The data warehouse can collectmany
Data Mart, which is subject-oriented data; 4) Report,
Dashboard, and Analysis: Data from the Data Ware-
house is displayed in the form of dashboards, reports
for analytical methods to support decision making.
In this research, the solution does not load data
directly to Data Warehouse but will load into the
database all the data that has been crawled from
Agoda, combined with geographically hierarchical
data. Depending on the analysis needs, specifically, in
this case, NPS analysis, the ETL process will be per-
formed to extract, transform and load the necessary
data from the database to the Data Warehouse.
For research6 and research7, the NPS index was ap-
plied in healthcare. Meanwhile, research8 applied the
NPS index in evaluating educational programs. These
researches have shown the importance ofNPS inmea-
suring customer loyalty. Research9 also shows rela-
tionship and efficient management, including 1) High
levels of customer satisfaction increase NPS; 2) High
levels of satisfaction measured in key areas such as
reception, cleanliness and room comfort, and Gas-
tronomy increase NPS. In addition, research [10] also
shows the importance of NPS when predicting sales
value.
However, many researchers also argue that the NPS
index is just a fallacy index. It does not explain the
root cause of the detractors’ group10. Besides, relying
on just one metric is risky, and companies encour-
age a more multidimensional analysis11. According
to the traditional model (Figure 3), the NPS index is
measured through a survey sheet, the usual analytical
process according to the manual method 4.
This is considered a weakness of the NPS index. From
this weakness, the research proceeds to develop a new
approach to assessing the NPS index by using BI so-
lutions so that the NPS index is considered under a
multidimensional perspective.
This research also uses online survey data due to its
advantages, including 1) Easier access to new popula-
tions; 2) Larger sample sizes, 3) Lower cost; 4) More
timely data collection and reliable data; 5) Anonymity
of participants12. In this regard, the research relied
on the customer rating score on the Agoda platform
which considered a score to evaluate the NPS index.
This data can be more reliable because users are not
forced to rate or review. The research looks like a
user survey in the traditional NPS measure method
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Figure 1: How to calculate Net Promoter Score 4

Figure 2: Business Intelligence Solution (Source: The authors synthesize and propose)

for each customer review. From these reviews, by ap-
plying BI solution, the research can extract the dimen-
sions including time, province/city, hotel, travel type,
geography... From there, the NPS evaluation process
will be more multidimensional. This is a contribution
of research to fill in the research gap presented above.

METHODOLOGY
This research proposes a solution consisting of 3main
stages (Figure 4), including Phase 1) (1) (2) Crawl data
and load Master Data into the Database; Phase 2) (3)
Through the ETL process, build the Data Warehouse
according to the Star Schema; Phase 3) (4) Building a
Dashboard system to measure NPS according to End
User’s needs using Power BI tool. The system as a
whole is considered a complete BI solution.
Data in this research includes: 1) (1) Master Data
which is geographically hierarchical data; 2) (2) Data
extracted from Agoda by crawling with information
including city, hotel, type of travel, reviews, rating,

etc... This data will be loaded into the database, where
raw data is aggregated. From there, depending on the
business analysis needs of each business, specifically
in this case measuring the NPS index, the research
will (3) Extract the necessary data, then Transform
and Load it into the Data Warehouse. This is also a
dataset to import into Power BI Desktop to perform
Data Visualization (4). The research was conducted
to create Dashboards to support businesses in mak-
ing decisions based on theNPS index through data di-
mensions such as time, hotel, geography, room type,
travel type, language comment, and stay length. The
system will be automatically updated via activation
trigger on a weekly (5) or daily basis, depending on
analysis needs.

Data Crawling
Input: Names of 63 provinces/cities in Vietnam.
Output: Hotel information, comments, ratings, etc...
of each hotel in each province/city on the Agoda plat-
form.
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Figure 3: The traditional approach to assessing the NPS 4

Figure 4: The new approach to assessing the NPS index by BI solution (Source: The authors synthesize and pro-
pose)
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This research collected data from 2007 to 2020 with
1,272,080 observations on the Agoda platform. Re-
search and develop a Framework to approach a new
way of assessing NPS. Agoda is seen as a unit for ex-
perimentation. The change in the enterprise does not
affect the presented model (Figure 4).
Table 1 describes the data crawled from Agoda, in-
cluding information related to hotels, users, and ser-
vices, along with ratings and reviews. In this infor-
mation, ”Rating” is the score for each survey sheet in
the NPS index measurement model. Based on ”Rat-
ing” the research divided the dataset into Detractors,
Passives, and Promoters.

ETL Process
All information collected from Agoda is stored in a
Database built with SQL Server Database Manage-
ment System (DBMS). Geographically hierarchical
datawas also loaded into the SQLServerDBMS in this
research. Depending on the analysis business, the de-
velopers will Extract, Transform and Load the neces-
sary data to proceed with the construction of the Data
Warehouse.
From the collected data, combined with the need to
analyse theNPS index, the research proceeds to trans-
form the raw data into Views that are considered Di-
mensions and Fact.
This research only considers ETL as a small stage, and
the data is at a superficial level so that it can be trans-
formed by T-SQL right on the SQL Server DBMS.
From the Power BI tool, researchers import data from
the Views into the Power BImodel to directly do Data
Modelling.
In the process of data transformation, the research
considers converting the rating score to a group of
points to evaluate theNPS index. Rating on theAgoda
platform is in the range of [0.0 : 10.0]. Therefore, the
research conducted to convert the score for the De-
tractor group is [0.0 : 6.0), Passives is [6.0 : 8.0) and
Promoter is [8.0 : 10.0].

DataModelling
The research conducted Extract, Transform necessary
data and Load into Power BI Desktop to build a Data
Warehouse model (Figure 5). The model includes
10 Dimensions, including 1) Dim_Date – Descrip-
tion of time information; 2) Dim_NPS – Describes
three groups of NPS index: Detractors, Passives, and
Promoters; 3) Dim_Group_Rating – Rating by cate-
gory classified by users; 4) Dim_Stay Length – De-
scribes how long the customer has rented the service
at Agoda; 5) Dim_Reviewer – Description of the re-
viewer’s information; 6) Dim_Hotel – Description of

hotel information; 7) Dim_Room – Description of
room information; 8) Dim_Travel – Description of
travel type information; 9) Dim_Geography – De-
scription of the hierarchical geographical data; and
10) Dim_Language – Describes the language user se-
lects for review. These dimensions combine to create
Fact_Comment, which stores rating information.

RESULTS ANDDISCUSSION
The Dashboard was born to help synthesize infor-
mation without reviewing many small reports, help-
ing administrators read data to make quick decisions.
Therefore, the construction of the Dashboard also
needs to adhere to some principles. Otherwise, the
Dashboard will be flooded with information, mak-
ing it difficult for decision-makers and not knowing
where to start.
Data and information on the Dashboard should be
represented in 3 levels: 1) Overview: NPS index; the
Detractors, Passives, and Promoter index; Observa-
tions; 2) Focus: The graph shows the level, frequency,
comparison; 3) Detail: Tables represent data at a de-
tailed level. According to the viewport, the data level
should also be uniformly presented from left to right
or top to bottom.
Research has been conducted to build a Dashboard
system applying the principle of 3 levels of informa-
tion, including 1) Overview; 2) Focus; 3) Details. This
principle is presented in detail in Leva Dobraja et al.
(2020)13.
The research proposes a design pattern according to
the above principle (Figure 9). The design can be di-
vided into five main areas, including 1) Dashboard ti-
tle; 2) Filtering criteria according to the necessary di-
mensions for the Dashboard, helping to support anal-
ysis. 3) The leading indicators of the Dashboard fol-
low the principle of level 1; 4) The tables and graph
comparing the NPS index and the Detractors, Pas-
sives, and Promoter values, this area also follows the
level 2 principle in Dashboard building; 5) The de-
tailed information display area is usually presented in
the form of a Matrix/Table, showing the level of detail
of the data according to the level 3 principle.
The Dashboards will follow this template. However,
depending on the specific conditions of the analysis
requirements, some vital areas may be added or re-
moved.
This research has collected data from Agoda for ex-
perimentation. TheDashboards below are assumed to
be built from the board of directors’ requirements, the
Agoda platform’s management board. The analysis
results are intended to help support decision-making
for management.
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Table 1: Structured data collected from Agoda

Property Name Data Type Samples

City_ID int 105661, 2758 …

City_Name nvarchar ho chi minh, quang tri …

Hotel_ID int 11115208, 14722619 …

Hotel_Name nvarchar Kingsales Hotel, F5 Motel, Minh Hang Hotel 2 …

Hotel_Review_ID int 267277832, 199145027 …

Reviewer_Name nvarchar Tom, Bach, Paul, Matt, Stephanie …

Reviewer_Country nvarchar vn, ad, ar …

Rating float [0.0 : 10.0]

Travel_Type_Name nvarchar Business travel, Couple …

Room_Type_Name nvarchar Deluxe room, 2 Bedroom …

Room_Type_ID int 1, 2 ..

Stay_Length int [1 : 30]

Check_In_Date datetime [2007 : 2020]

Review_Date datetime [2007 : 2020]

Rating_Text nvarchar Wonderful, More than awesome …

Review_Comments nvarchar New hotel and service good, delicious food …

Comment_Language nvarchar en, vi ..

(Source: Experimental Results)

Figure 7 depicts the NPS index of the Agoda platform
with an NPS of 62.78%, in which the Detractors, Pas-
sives, and Promoters indexes are 8.16%, 20.91%, and
70.93%, respectively. The total number of observa-
tions without filtering is 1,272,080 observations. In
general, Agoda’s NPS index is very high. This NPS
index shows that 62.78% of people who have used
the Agoda platform are ready to recommend friends
and relatives to use Agoda’s services. However, as
a manager, you need to go deeper into the analysis.
When analysing the dimension ”Stay Length”. The
data shows that the NPS is extremely low for users at
22 days, only 9.09% (50.00 – 40.91), including 22 ob-
servations. From here, the manager needs to deeply
analyse the review and rating to see if there are any ab-
normalities in the service, management or time, type
of service, and which hotel has a low rating to support
the hotel in the future, such as improving services, fa-
cilities, etc...
This dashboard also follows the 3-level template.
However, because it is an overview Dashboard, the
3rd level (Detail) is not shown. Instead, simple drag
and drop operations on Power BI tools will help man-
agers when they need to observe detailed data. This

is also the reason why research chooses the Power BI
tool to support data visualization.
Figure 8 shows some observations related to user re-
views who had a stay length of 22 days. Viewing data
at a detail level to check-in time, type of travel, hotels,
etc... Agoda platformmanagers will workwith suppli-
ers (Hotels) to improve services or provide customer
feedback if there is a mistake affecting Agoda’s repu-
tation.
Figure 8 is also considered the 3rd level of 3 levels
of Dashboard building to support administrators in
data-driven decision-making.
Figure 9 shows the NPS through the ”Travel Type”
base. The KPIs at the overview level are shown in the
sameway as in (Figure 7). When analysingmore thor-
oughly in terms of time, the Dashboard shows that
the NPS has increased steadily from 2007 (42.29%) to
2020 (69.26%), increasing by 26.97%. Analysis of each
type of Travel Type (Business Travel, Couple, Fam-
ily with a Baby, Group, Solo Travel) in general also
shows that the NPS index has increased steadily. Only
the ”Family with a Baby” type has shown signs of de-
creasing from 2007 (75%) to 2020 (65%) down 10%.
These are considered insights to help the Agoda plat-
formworkwith partners to understand the causes and
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Figure 5: Model of star data warehouse (Source: Experimental Results)

Figure 6: Principles of building Dashboard 13

reasons why NPS is tending to decrease in this type of
service and find ways to overcome it.
Figure 9 fully demonstrates the components in the de-
sign that the research proposes. At the 3rd level (De-
tail), this Dashboard shows NPS by each Travel Type
combined with time and geographically hierarchical
data.
In each Dashboard, the values in the filter area will
also be beneficial to assist managers in analysing data
and uncovering insights from which to have more in-
depth analysis.

Figure 10 shows an NPS analysis of geographically
hierarchical data. By combining hierarchical geo-
graphic data (Domain → Region → Province/City),
the research has built Dashboard in the form of a de-
composition tree. The overall NPS is 62.78% for the
entire Agoda platform. NPS continues to be viewed
by each Domain (Vietnam geographical data divides
Vietnam into three domains), including North has an
NPS of 69.51% (including three regions), Central has
anNPS of 67.42% (including three regions), South has
an NPS of 51.58% (including two regions). Accord-
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Figure 7: Dashboard describes overview of NPS (Source: Experimental Results)

Figure8: The table details someobservations related to userswith a stay of 22 days (Source: Experimental Results)

ing to this data, it can be commented that the NPS in
the South is much lower than the overall NPS of the
Agoda platform and compared to the other two do-
mains, North and Central. Based on this insight, the
Agoda platform management will also have a deeper
analysis of domain South’s data to find out the cause.
In addition, for a region with many provinces, the
NPS index is considered for each province. As (Fig-
ure 10), the NPS value is determined in the range [-
100:100], all the NPS values of the domain, region,
and province/city are positive, only that of ”Thai Binh
province” is -29.41%. It can be commented that the

hotels in Thai Binh province on the Agoda platform
are being rated very low. Customers will abandon
hotels in Thai Binh province on the Agoda platform
and will not be willing to refer customers to these ho-
tels, and especially in Thai Binh province where they
have negative feedback on the quality and service of
these hotels on the Agoda platform. This is a valuable
insight for the Agoda platform and partners in Thai
Binh province. Besides, the color and decomposition
tree in this visual also helps administrators easily cap-
ture this insight.
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Figure 9: Dashboard describes NPS index around Travel type dimension (Source: Experimental Results)

Figure 10: Dashboard for detailed analysis of NPS by geographic hierarchy (Source: Experimental Results)

The Dashboard system is designed on the Power BI
Desktop system in this research. Report data is taken
from the Power BI dataset from the data warehouse
model designed according to star schema. After com-
pleting the data visualization operations and building
the required Dashboards, the reporting system will
go through the testing process and publish the prod-
uct to the Power BI service. Users will use the prod-
uct through this system, not the Power BI Desktop
file. The final step in configuring the Power BI service

is to schedule automatic updates. This scheduling is
similar to the time the user needs to update the data
through the data crawl process. Scheduling can trig-
ger by day, by week, or by a fixed timeline.
In performing data visualization, the DAX (Data
Analysis Expressions) language is studied and applied
to process and calculate many values. This research
also chooses Power BI as the platform for data vi-
sualization because of its low cost and good perfor-
mance. Power BI provides hundreds of chart tem-
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plates such as pie charts, column charts, line charts,
domain charts, combo charts, or many other tables,
maps, and charts. In addition, Power BI also allows
users to create their own report templates for each re-
quest using ReactJS to execute and then embed re-
ports in Power BI. Besides, users can also write code
in Python or R to visualize data into charts.

CONCLUSION
In summary, the research results have achieved the
objectives that set out both the meaning of improved
method, model, and practice. In which the results in-
clude three main contributions: 1) The research pro-
posed a new way to evaluate the NPS index through
BI solutions with multiple data dimensions to fill the
gap of previous studies, which is the evaluation of the
NPS index based on only one factor; 2) The research
proposed a template and built a Dashboard system on
the Power BI tool to evaluate NPS in multiple data di-
mensions applied the 3-level information principle; 3)
Successfully tested the solution by evaluating the NPS
index for the Agoda platform. This is a premise that
research can be applied in enterprises.
One weakness in this research is that the rating en-
tered by the user can be biased, which might affect
the NPS result. However, with platforms like Agoda,
users will often have their reviews besides ratings. It
would be inappropriatewhere there is a casewhere the
rating is 10.0, but the review is full of criticisms about
the service and facilities for example. This is the driv-
ing force for research to continue to be developed. A
solution to re-verify ratings based on reviews will help
improving the solution and making the NPS more re-
liable.
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TÓM TẮT
Mức độ cạnh tranh giữa các doanh nghiệp trong thời kỳ hậu COVID sẽ rất khốc liệt, đặc biệt là các
doanh nghiệp trong lĩnh vực du lịch bởi theo khảo sát từ Diễn đàn Kinh tế thế giới, ngành du lịch là
ngành chịu thiệt hại nặng nề nhất trong đại dịch COVID-19. Các doanh nghiệp đang tích cực ứng
dụng công nghệ và chuyển đổi số để tăng trưởng về mặt doanh thu, cắt giảm chi phí và tối ưu
hóa nguồn lực. Nhìn chung, trongmột doanh nghiệp sẽ có rất nhiều yếu tố cần được quan tâm và
một trong số đó chính là khách hàng vì khách hàng là người trực tiếp tạo ra doanh thu cho doanh
nghiệp, giúp doanh nghiệp duy trì sự tồn tại và phát triển. Vì vậy, thấu hiểu được trải nghiệm của
khách hàng là một bước cực kỳ quan trọng trong kinh doanh. Từ đó, doanh nghiệp có thể đánh
giá hiệu quả của mô hình kinh doanh. Nghiên cứu này tiếp cận dựa trên việc phân tích chỉ số đo
lường mức độ sẵn sàng của khách hàng trong việc giới thiệu sản phẩm hoặc dịch vụ của công ty
cho người khác (Net Promoter Score). Điểm số này góp phần giúp doanh nghiệp đánh giá lại mô
hình kinh doanh và phản ánh gián tiếp khả năng tăng trưởng của doanh nghiệp. Điểm mới của
nghiên cứu này là ứng dụng giải pháp Business Intelligence (BI) để hỗ trợ phân tích đa chiều, từ
đó giải quyết điểm yếu trong NPS truyền thống vốn chỉ dựa vào một yếu tố. Cũng từ những phân
tích đa chiều, doanh nghiệp sẽ có hình dung rõ ràng hơn về khách hàng, từ đó có những hành
động phù hợp và kịp thời. Nghiên cứu này có ba mục tiêu chính, bao gồm (1) Thu thập dữ liệu
và đo lường chỉ số NPS tự động; (2) Thiết kế hệ thống Dashboard để giải quyết các vấn đề phức
tạp trong truy xuất, khai thác và tổng hợp thông tin để đo lường NPS, hỗ trợ doanh nghiệp đưa ra
quyết định kịp thời và hiệu quả hơn; (3) Thử nghiệm giải pháp với dữ liệu được thu thập từ Agoda.
Từ đó, dựa vào NPS các phản hồi của khách hàng có thể được nghiên cứu sâu hơn. Doanh nghiệp
sẽ khám phá những gì khách hàng đang cảm thấy thiếu trong sản phẩm của họ, tính năng nào họ
thích, tính năng nào họ không hiểu và họ nên xây dựng những bổ sung nào trong tương lai.
Từ khoá: business intelligence, trải nghiệm khách hàng, ra quyết định dựa vào dữ liệu, chỉ số hài
lòng khách hàng, lĩnh vực du lịch
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