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Management summary

The research of this thesis is performed at SymphonyAl, who provides suppliers of [supermarket X]
with tools to analyze sales data and product performance among its consumers. After this research, a
dashboard was presented to fit the needs of these suppliers.

Problem definition

After the pandemic, it is important to reflect and look back at data from that period. To many it is not
common knowledge in which weeks the key moments in the pandemic took place and even if this
information is available, within the EIA, it feels unintuitive to reselect every week when you want to
check another lockdown period. This is because the EIA is commonly used to analyze the effects of
weekly promotions instead of longer periods in time. To solve this problem, the following research
guestion was formulated:

“How do we efficiently show change in shopping behavior during lockdowns?”

To answer this question, 5 subguestions were stated to present supporting context for the main
research question:

1. What metrics/KPI’s of shopping behavior are affected most by lockdowns?
What weeks were considered lockdowns and which measures were active?
Which covid-measures affects shopping behavior most?

How do we visualize KPI’s on the dashboard?

How do we measure a dashboard’s effectiveness?
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Identifying lockdown weeks

To identify in which weeks covid measures were active, the RIVM (public department of health) and
Rijksoverheid (government) websites were analyzed. On these websites, daily updates were posted
regarding new measures. This information was then added to a table featuring a list of weeks and
measures that were active.

After lockdown weeks were identified, sales data was analyzed to determine with more precision at
which points product performance changed the most. This resulted in 2 transition periods per
identified lockdown and curfew, focusing on the first 4 weeks of a lockdown or curfew, and the first 4
weeks after a lockdown or curfew ends (Figure 1).

Lockdown X

Weeks

Comparison Lockdown x in
4 weeks before event 4 weeks after event

Comparison Lockdown x out
4 weeks before event 4 weeks after event

Figure 1 Lockdown transition timeline

In the figure above, an example is given for Lockdown X, for lockdown X, there are 2 events
(Lockdown transitions) marked: “Lockdown X in” and *“ Lockdown X out” which show the start and
end of a total lockdown period respectively. For each of the events, calculations are run by comparing
data 4 weeks leading up to the event and 4 weeks after the event. This means in total there are 8
lockdown transitions for which the dashboard will show values (Table 1 on the next page):



Table 1 Lockdown transitions

n Lockdown 1in - Lockdown 1 out n Lockdown 2in n Lockdown 2 out n Lockdown 3 in n Lockdown 3 out - Curfewin n Curfew out
Ci i 202007 202023 202038 202121 202140 202208 202052 202113
Ci i 202008 202024 202039 202122 202141 202209 202053 202114
Ci i 202009 202025 202040 202123 202142 202210 202101 202115
Ci i 202010 202026 202041 202124 202143 202211 202102 202116
Event 202011 202027 202042 202125 202144 202212 202103 202117
Event 202012 202028 202043 202126 202145 202213 202104 202118
| Event 202013 202029 202044 202127 202146 202214 202105 202119
| Event 202014 202030 202045 202128 202147 202215 202106 202120

In Table 1, all comparison and event week numbers are listed for every lockdown transition. For
example, if we want to look at the start of Lockdown 2, we can see under “Lockdown 2 in” that
calculations are done by comparing weeks 202042-202045 (week 42 through 45 of 2020) to weeks
202038-202041.

KPI selection

To find KPI’s that are relevant to the problem, a literature review was conducted and it was found that
there are five relevant immediate effects of the pandemic on consumer behavior and consumption
Sheth (2020):

Hoarding: Often times, consumers are likely to stockpile on necessities like toilet paper, cleaning
products, water and bread.

Improvisation: People will come up with new ways to execute their lifestyle under active measures
(zoom meetings, sidewalk weddings).

Pent-up demand: The demand for luxury goods or bigger expenses are postponed with the focus
laying on primary needs. This demand will sooner or later have to be satisfied.

Store comes home: When the options to go to a store a limited, people tend to spend more money
online, encouraging companies to adapt with delivery services.

Discovery of talent: With more flexible time at home some consumers might discover new talents or
spark new interests, resulting in a change in demand among certain product categories.

Using knowledge obtained from the literature review, KPI’s from the SIS-suite relevant to consumers
behavior during lockdowns were selected.

Designing a dashboard

Using literature from (Malik, 2005), general guidelines necessary and important choices relevant to a
dashboard were obtained. Using these guidelines and choices 4 pages of a dashboard were designed
focusing on 4 aspects of the research:

Lockdowns page: Showing products’ performances during selected lockdown transition.

Customer page: To compare different customer segmentations to each other during lockdown
transitions.

Product groups page: Focusing on comparing product groups among each other.
Online vs Bricks page: Showing the differences between regular stores and the online shop.

In addition to these 4 interactive pages, a 5" page featuring additional information regarding the
lockdown transitions as well as a full list of measures active per week to provide users with additional
context on the period selected.

Evaluation
The initial dashboard was presented to the SIS-team at SymphonyAl and evaluated using the UEQ
data analysis tool to compare results to other dashboard designs. Afterwards, using feedback received




from the SIS-team, certain changes were made to the final design of the dashboard (Figure 2) to
improve overall user experience.

Weekly Custormer exclusivity sven v somparison

prics
Overlap

0 782 7.390
-1 +a2 -70
-200,0% 453% -0.9%

Sum of Card Baskets

Figure 2 Final dashboard

Conclusion

To efficiently show changes during lockdowns, it is important to automate certain standard actions to
save time. Having set periods to select lockdowns will save a lot of time when the alternative is to
manually research which weeks are relevant and then manually select each week individually every
time a user wants to analyze another period. Having this standardized and automated will allow users
to spend more time on gaining insights than preparing the actual data. Additionally, having
standardized periods will result in more uniform results, preventing users from working with different
parameters than co-workers.

Recommendations
After this research, the following recommendations were made to SymphonyAl:

1. Give users an option to create custom periods, these can also be used to analyze certain
supply chain changes, holidays or longer promotional events.

2. Provide users with a standard list of periods. This can provide additional information to
international users that are not too familiar with Dutch traditions and holidays, as well as
show users how the custom periods can be used for gaining insights while saving time on
manually selecting weeks.
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1 Introduction

In this chapter, the scope of this thesis will be elaborated on. The current situation, problems and
goals of the research will be explained together with the global problem-solving approach.

1.1 Company description

In this part, SymphonyAl will be discussed. What does this company do and who are their clients?
What role do they play within this research? Multiple products of the company will be summarized
together with their use cases and limitations to identify the starting problem.

SymphonyAl

SymphonyAl is company that specializes in data solutions for example industries in healthcare, retail,
manufacturing and financial services to provide insights in company operations and performance. In
the Netherlands, SymphonyAl works with [supermarket X] marketing branch, the branch of
supermarket chain [supermarket X] that provides insights and analyses in customers’ shopping
behavior to their suppliers from their loyalty card.

The marketing branch collect sales data from all their physical stores (bricks) and online departments

(webshop) and delivers this data to SymphonyAl. SymphonyAl processes this data into an online tool,
the Shopper InSide Suite (SIS-Suite). The SIS-Suite is divided in multiple parts grouped in either live
tools, customer insights (reports) and add-on tools.

Live tools:
These tools are refreshed weekly and can be instantly accessed throughout the week.

- CINDE, stands for Conversational Insights and Decisioning Engine, uses advanced algorithms to
analyze large amounts of data, such as customer transactions, universe penetration and market
trends, to provide insights that can help retailers make better decisions. The platform can provide
users with opportunities in the form of advice such as product recommendations, dynamic pricing
and personalized marketing.

- RequestScoreCard Plus (RSC+), allows users to quickly navigate between category’s, brands and
segmentations and show their performance over the selected period.

- Item Analyzer (1A), gives the functionality to compare performance of custom product groups
(down to single item level).

Customer Insights:

These reports can use custom product groups/customer groups/universes and show more detailed
information. For these reports you need to set up a request using the report builder tool after which it
usually takes 5-20 minutes for the server to run the report before it is available to users.

- Basket Analyzer: Shows insights in trips (baskets), e.g. “what other products/categories are
bought with my products?” or “how many items are in baskets that also include my products?”

- Cross channel, shows how customers are shopping via multiple channels (webshop vs Bricks).

- Customer migration, shows customer exclusivity and -overlap amongst category’s or product
groups.

- Customer profiler, tells more about the customers that buy your product, are they buying premium
brands? How much do they spend? What type of products do they spend more on?

- Distribution tracker, shows store information and answers questions like “Which stores are selling
selected products? Where does my product perform better?

- New product tracker (NPT), allows you to focus on a new product and benchmark its early
performance it versus competitive products that were introduced.

- RequestScoreCard (RSC), does almost the same as the RSC+ but allows users to use the custom
report functions mentioned above.
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- Event Impact Analyzer (EI1A), used to show how promotions affected performance, allows users
to set comparison and focus periods to compare against each other. For this research, a dashboard
will be developed for the Event Impact Analyzer (EIA) (Chapter 1.1.3).

- Switching Analyzer, shows where lost/gained sales come from, did customers switch to another
category/brand? Or did they just spend more/less?

Add-on Tools:
These tools are mainly used in Customer Insights reports and allow users to narrow the scope of
the report in terms of buyers, products and/or stores.

- My Household Panel (MyHP): Gives the functionality to set custom buyer groups based on a set
of filters (e.g. All customers that bought in category Y AND spend more than 10,- per trip on
average AND do not spend any money in category X). Has a minimal limit of 1000 customers to
maintain anonymity.

- Product Group (PG) : Allows users to create a custom group of products based on their UPC ID or
hierarchy.

- Custom Store Group (CSG): Set a custom group of stores with a minimum of 4 stores to maintain
anonymity.

Practical use

These tools are available in different packages (SIS Basic, SIS premium etc.) which are offered to
suppliers of [supermarket X] like big soda brands or food producers. Suppliers use these tools to gain
insights in their brands, sales and distribution to make decisions on promotions like the Bonus Box
where customers receive personalized discounts based on these insights.

For example; Brand X sees that in the last 3 months they lost 10% in sales, using the Switching
Analyzer they find out that of that 10%, 8% is lost to customers switching to Brand Y and Z. So using
MyHP they create a custom buyer group with people that:

- bought brand X in the last year but not in the last three months.

And:

- bought brand Y and/or Z in the last three months for more than 40,- per months on average but
did not spend more than 10,- a month on average in the 9 months prior on these brands.

This group of buyers will now receive a special offer in their loyalty card app to buy brand X with a
discount after which the brand can use the event impact analyzer to see how the promotion affected
performance among this buyer group. This is just an example of how the different solutions of
Symphony Al work together to provide insights to suppliers.

SymphonyAlI’s role is to improve the SIS-Suite to remain of importance to its international
clients and provide support to users guiding them how to work with SIS and answering questions or
providing custom analytics.

Starting problem

A lot has changed over the last 3 years. At [supermarket X] alone, the AIV (Average item value) grew
over 12% in the last year alone. And if there is one thing everyone can remember is the sudden rush
on for example toilet paper during the first covid lockdown. It is not unlikely to assume that sooner or
later we will experience another lockdown, whether pandemic related or due to some other event. But
we know that lockdowns result in a specific situation in which customers’ needs and (financial)
resources change.

The goal for this assignment is to create a way for category managers to quickly see what changes
happened in their category or brand during the different types of lockdowns (1.5m rule, max amount
of visitors, no restaurants, no gyms, no school, work from home etc.) to make decisions on
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promotions when a new situation arises where we find ourselves “locked” at home again. Datasets
created by the Event Impact Analyzer report (EIA) are used for this.

1.2 Problem statement

Currently, the only way to gain insights in changes during lockdowns in the EIA is to first identify the
exact weeks when a lockdown happened and then select these weeks in the event impact analyzer. But
this only shows one product group at a time and takes a significant amount of time if you want to
quickly move to another lockdown and check whether the same pattern is visible there (see Figure 3).
In addition to this, the EIA only shows basic metrics which are less relevant when you want to
investigate lockdown changes specifically together with the limitation of only showing a maximum of
1 year at a time in the graph. Another downside of the current presentation is the absence of SoL
segmentations (Stage of Life) in the graphs making it impossible to see the distribution among age
groups.

[ Need Help? & | & karimleurink@symphonyretailaicom ©

-, | PRODUCT GROUP @)  CUSTOMER BAS... GEOGRAPHY + . VIEWCHART
% | Bakkeri M| Al &l

START "
| Gadanomies. 7 €D 30700200083 - v 0 +

LIST OF REPORT TIME PERIOD - [y STORETYPE -
202010.202011.20... W= TOTAL

Event Impact Analyzer N DETAILED TRACKING OF KPIS OVER TIME EVENT VS COMPARATIVE PERFORMANCE & GROWTH
KPIs Over Time
Sales Driver Impact

Products Per Basket

o
g
7

Comparison Range Event Range — Card AIV Total € Sales

SUMMARY TABLE

Show 15 v Entries S Pl 3

EIA Resources

wies Aceept Cookie

SymphonyAl RETAIL | CPG © 2023 # lembﬁony

Figure 3: Event Impact Analyzer using manual selection for selecting lockdown period and control period

The best way would be to export a custom report and then run calculations in excel, after
which users (suppliers’ category- and product managers, analysts, marketeers etc.) will have to do the
same thing again for the next set of product groups. Therefore the core problem of this assignment is
as follows:

“There is no efficient and standardized way to show changes in shopping behavior during
lockdowns.”

On the next page in Figure 4, a problem cluster is created to identify the root cause of this core
problem and categorize problems to find a solution to the action problems.
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1.3 Research goal

The action problems as shown in the problem cluster should eventually be solved. For SymphonyAl,
the ideal norm would be to have a method to perfectly show the effect of every covid measure in time.
In reality however, there were multiple measures in use at the same time which makes it difficult to
exactly figure out the effect of every individual measure. Time loss arises when trying to do a deep
dive into the performance of products in lockdown periods and having to do a lot of research
regarding important KPI’s to show and the exact weeks of lockdowns. Inconsistency is also an
important factor | hope to minimize, different analysts might use slightly different weeks or
calculations meaning relative differences are less valid. This can eventually lead to misleading results
and thus less relevant promotions which affects customer satisfaction and profits.

This thesis aims to give users the ability to dive deeper into covid lockdown performance providing
them with a dynamic dashboard containing preset calculations and tables that show relevant
information about their product performance based on the dataset they provide.

We already know that especially during the first week of a major change in COVID measures (like the
increase in home visitors or closing of restaurants/bars) a lot happens in terms of Basket size (how
much customers spend per trip) and amount of baskets. However, with this dashboard I hope to
identify more interesting KPI’s I can show to provide opportunities for certain products. For example,
maybe when the bars close, the amount of snacks sold are increased because people invite each other
over. It is possible that we see an increase in customer penetration (amount of total customers that buy
in the category “snacks”) which means that a promotion could reach more people and thus “bind”
them to your brand.

Deliverables
The following will be submitted to the problem owner:

o A list of relevant KPI’s that provide insights in product’s performance.

e A standardized covid calendar containing most safety measures taken in the Netherlands by
week.

e Avisually appealing and user-friendly dashboard that shows changes based on above
mentioned KPI’s.

¢ A manual explaining how to use the dashboard for custom reports.

Global problem-solving approach

Needed to make this dashboard is a list of important metrics and KPI’s that are relevant to users that
want to see information about product performance during lockdowns and a list of weeks containing
information whether or not it is a lockdown week.

To obtain a list of important metrics and KPI’s, data from regular weeks and lockdown weeks will be
compared, important metrics will show a significantly higher or lower value compared to regular
weeks. In addition to this, growth should be monitored, are sales growing faster or slower during
lockdown weeks? For this to be shown, additional calculations will have to be done to show the
discrepancy’s. Another interesting factor to take into account is the webshop vs Bricks aspect, do
people shift more towards online grocery shopping during lockdowns? And what product do they buy
online? In addition to this, a literature review will be conducted to identify the most important
countermeasures and the general change in customer behavior during lockdowns.

Obtaining a list of lockdown weeks including their countermeasures will be a little bit more
challenging considering some of the countermeasures were not national but locally implemented. On
the Dutch government website, and extensive timeline is listed on a daily basis for the last 3 years.
The goal is to make a comprehensive set of lockdowns applicable on a national scale including the
most important measures taken (work from home, restaurants/clubs/schools/gyms closed). Clicking
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these lockdowns in the dashboard should automatically show the relevant information regarding the
performance of the product groups provided by the user.

1.4 Knowledge problem

Three main research questions arise upon looking at the problem cluster, the action problems can be
traced back to “limited insights in product performance” and “there is no standardized COVID-agenda
with all lockdowns”. Therefore, the main research question for this problem is:

“How do we efficiently show change in shopping behavior during lockdowns?”
This question is supported by five subguestions:
1. What metrics/KPI’s of shopping behavior are affected most by lockdowns?

As mentioned before, it is expected that the average basket size changes a lot during lockdowns,
however this is not the only relevant metric during lockdowns. Answering this explanatory research
question makes the final dashboard more useful to the users. This was done by conducting a literature
review (chapter 3.1) and analyzing data from previous years (chapter 2.2).

2. What weeks were considered lockdowns and which measures were active?

There were many periods where the lockdown measures changed, it is important that we find a
comprehensive way to label the lockdowns by their measures. The goal of this explanatory question is
to find the relation between the weeks and the lockdowns for the last three years. This will be
achieved by browsing the government timeline blog on covid-updates of the last three years (chapter
2.1).

3. Which covid-measures affects shopping behavior most?

There were many different measures and levels of measures throughout the years. It would be
beneficial to filter out measures that did not impact shopping behavior significantly. This question is
descriptive as it describes the effect of certain measures in words and general shopping behavior. This
is an additional question which relates to the first sub question and will be answered by the same
literature review (chapter 2.2).

4. How do we visualize KPI’s on the dashboard?

This descriptive research question aims to describe how to show KPI’s in dashboards. Which type of
charts are going to be used? This question will be answered by conducting a literature review as well
(chapter 3.2).

5. How do we measure a dashboard’s effectiveness?

This is an descriptive problem as it tries to evaluate the effectiveness, efficiency or impact of a
product, in this case the dashboard. It is important to evaluate the effectiveness, but it is not simply a
matter of right or wrong so we need to identify a way to measure effectiveness in the form of a survey
Chapter 5.1).

On the next page in Table 2, the research design for every subguestion is shown.
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Table 2 research design

How do we efficiently show change in shopping behavior during lockdowns?

Knowledge problem Type of Research Subjects Research Method of data | Method of Activity plan
research population Strategy gathering data
processing
1. What metrics/KPI’s of | Explanatory | Literature + Customers Deep Literature, Descriptive Research>
shopping behavior are Loyalty card guantitative [supermarket text, data Literature
affected most by data X] database analyses study> overview
lockdowns? (longitudinal) of metrics/KPI’s
> compare with
data
2. What weeks were Explanatory | The RIVM website, | Deep Data collection | Excel table Research>
considered lockdowns Netherlands Rijksoverheid qualitative from RIVM containing check covid
and which measures website and all weeks measures by
were active? Rijksoverheid and covid week on
(longitudinal) measures website> add to
active from excel table>
the start of identify
2020 lockdown
periods
3. Which covid-measures | Descriptive | Literature + Customers Broad Literature, Descriptive Research>
affects shopping Loyalty card qualitative [supermarket text about literature study>
behavior most? data X] database the measures | overview with
(longitudinal) that have the | most impactful
most impact | measures
4. How do we visualize Descriptive | Literature Database Broad Literature Descriptive Research>
KPI’s on the qualitative (cross- text about Literature
dashboard? sectional) ways to study>
visualize summarize
data visualization
methods> apply
to dashboard
5. How dowe measure a | Descriptive | Symphony Al, | Employees Deep Survey and Table of Creating survey
dashboard’s suppliers quantitative observation outcomes > invite
effectiveness? (cross- subjects> gather
sectional) results>

Evaluate>
improve
dashboard
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1.5 Methodology
During this research, the Design Science Methodology (DSM) will be used (see Figure 5). This
problem-solving approach is often used in the fields of engineering, information systems and other
related fields. It uses a scientific method to develop and evaluate solutions to a problem (Peffers et al.,
2007).

DSM consists of 5 stages which are:

1. Problem Identification: This stage explains the problem and explores the identification from
existing literature, observations or stakeholder inputs. In this step, subquestion 1, 2 and 3 will
be answered.

2. Solution design: During this stage, a designer develops a solution to the problem based on
existing knowledge and theories.

3. Design and development: In this stage, the solution in the previous step is implemented. The
designer may use modeling, dashboarding or simulations to test and refine the solution. In this
step, the 4™ subquestion will be answered.

4. Evaluation: In this stage, the effectiveness of the solution is evaluated. This can be done using
multiple methods such as user testing or expert reviews. From this, designers can go back to
step 3 to fix issues or add more information. In this phase, the 5" subquestion will be
addressed.

5. Reflection: In this stage, the designer reflects on the design process and the results to identify
possible improvements for the future.

v v : | |
o
© o
s £ £
IDENTIFY © DEFINE DESIGN & T | DemonsTRTION ° EVALUATION % COMMUNICATION
) PROBLEM 2 | OBJECTIVESOF | > | DEVELOPMENT % € | opconveh 8
Nominal process & MOTIVATE g ASOLUTION g g Find suitable .i :;e’r‘;!?veow £ Scholarly
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sequence Define problem 1 E Artifact = context 2 efficient E' publications
What would a ; c =
Show better arfl:'facr :I:D Use artefact to :‘ lterate back to E- Professional
importance accomplish? solve problem © design @ publications
£ o
=
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INITIATION

Possible Research Entry Points

Figure 5: Design Science Methodology

Following the DSM, the sub questions can be researched in the following stage of the methodology:

1. What metrics/KPI’s of shopping behavior are affected most by lockdowns? — Stage 1
What weeks were considered lockdowns and which measures were active? — Stage 1
Which covid-measures affects shopping behavior most? — Stage 1

How do we visualize KPI’s on the dashboard? — Stage 3

How do we measure a dashboard’s effectiveness? — Stage 5

SANE S
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1.6 Relevance
This chapter explores the relevance of this research, it will discuss both the scientific and practical
relevance.

Scientific relevance
This research aims to provide relevant and valuable insights into how shoppers adapt their behavior in
response to lockdowns being implemented. These insights contribute to a further theoretical
understanding of customer behavior in response to uncertain times like covid.
The conclusions drawn from the dashboard when it is in use by suppliers from [supermarket X] can
also be applicated on other parts of their businesses. Suppliers could use insights to their benefit at
other retailers and apply the same decisions assuming the average shopper of [supermarket X] = the
average Dutch shopper. For example, if a supplier sees a big increase in demand for one of their
products at the start of a lockdown, it is likely that the same product at another retailer is also in high
demand.

Internally, this solution can be used by SymphonyAl employees to gain a better understanding
of the branch they work in during extraordinary times to improve consults.

For [supermarket X]’s marketing branch, this dashboard can contribute to the broader
understanding of the behavior among their customers, which in turn can help marketers develop more
effective strategies to reach customers, increasing the value of the service they offer.

Practical relevance

The practical relevance of this research is to solve the action problems. Time loss, profit loss and less
customer happiness are possible results of having “... no efficient and standardized way to show
changes in shopping behavior during lockdowns.”. With this research | hope to provide a way for
suppliers and [supermarket X]’s marketing branch to efficiently browse through different lockdowns
and product groups without too many inputs increasing time spent on gaining insights. This hopefully
leads to more relevant promotions for customers increasing their happiness (through discounts) and
the suppliers’ future profits (by customer loyalty).

1.7 Limitations
Certain limitations apply to this research, either by time constraints or technical limitations:

e Finished in 10 weeks

e Maximum of 10 product groups

e Usable without extra installation of programmes
e One customer segmentation at the same time

e Only focus on Loyalty card users
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2. Context analysis

The first 2 stages of the DSM have been discussed in the previous chapters. From these stages we can
focus on one of the research questions in Chapter 2.1: “What weeks were considered lockdowns and
which measures were active?” after which the lockdown periods will be determined in Chapter 2.2.

2.1 Identifying lockdown weeks

The research question “What weeks were considered lockdowns and which measures were active?”’

will be answered by analyzing the RIVM (public department of health) and Rijksoverheid
(government) websites. These sources list a timeline containing all the covid-related news and
measures on a day-by-day basis. This information was then aggregated into a table (Figure 6)

containing all weeks from 2020-2022 with the corresponding covid-measures that were active at that

time:

Figure 6: Covid Calendar (total overview)

o

Lockdown 2

Lockdown 3

From this table it is already possible to identify the 3 lockdowns and curfew we experienced over this
time period. With this rough estimate of the lockdown weeks we can look at the data obtainable from
the EIA and compare changes during these boundaries to narrow down the exact weeks in which we
see the changes happening. This is especially important because often new measures were active from
either Tuesdays (after national press conferences from the prime minister) or Fridays (as it being the
last work day of the week) whilst [supermarket X] aggregates their data weekly from Monday
through Sunday. Using this method of identifying lockdown periods the following boundaries have

been found in Table 3:

Table 3 Lockdown periods

Name Starting week Ending week
Lockdown 1 202011 202026
Lockdown 2 202042 202125
Lockdown 3 202144 202212
Curfew 202103 202116
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2.2 Set lockdown transitions

Now that the lockdown periods have been determined. Actual sales data will be analyzed to confirm
visible changes in lockdown transitions. In Figure 7 the start and end of all lockdown periods are
marked in orange. These weeks will be used to analyze sales data.

To find out what effect lockdowns have on people’s buying behavior, we compare data from after a
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Figure 7 All sales during lockdown transitions (orange)

lockdown transition starts (event) to the period leading up to the lockdown transition (comparison
period). Notable are certain peaks that fall out of lockdown weeks, these are mostly explained by
holidays, year transitions or extreme weather conditions.

It is concluded that overall most changes happen in the first 4 weeks after a lockdown change (start of
a lockdown, or end of a lockdown). This means that for every period selected, the event data will be
from the first 4 weeks after a change (this event period is also often used among SIS-users to see the
effect of promotions). As comparison, a period of 4 weeks leading up to a change is used as a
comparison period:

Carded sales
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Figure 8 comparison/ event periods

Using this methodology the following lockdown transitions (Table 4 on the next page) are set in the
dashboard:
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Table 4 All lockdown transitions

Comparison 202007 202023 202038 202121 202140 202208 202052 202113
Comparison = 202008 202024 202039 202122 202141 202209 202053 | 202114
Comparison 202009 202025 202040 202123 202142 202210 202101 202115
Comparison = 202010 202026 202041 202124 202143 202211 202102 | 202116

Event 202011 202027 202042 202125 202144 202212 202103 202117
Event 202012 202028 202043 202126 202145 202213 202104 202118
Event 202013 202029 202044 202127 202146 202214 202105 202119
Event 202014 202030 202045 202128 202147 202215 202106 202120

In Table 4, all comparison and event week numbers are listed for every lockdown transition. For
example, if we want to look at the start of Lockdown 2, we can see under “Lockdown 2 in” that
calculations are done by comparing weeks 202042-202045 (week 42 through 45 of 2020) to weeks
202038-202041.

In this chapter, we found covid-measures active during each week of the covid-period, from which we
identified all three lockdowns and a curfew period. We then prepared 8 lockdown transitions to
analyze the start and end of all these periods based on sales data and information extracted from the
RIVM (public department of health) and Rijksoverheid (government) websites.

Each of these eight transitions will tell something about how consumers reacted to either the end or
start of a lockdown period by comparing the first four weeks to the four weeks leading up to the
transition.
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3. Systematic Literature Review

In this chapter, we will focus on three separate research questions to help solve the main research
guestion.

The following questions will be answered in part 3.1:

- What metrics/KPI’s of shopping behavior are affected most by lockdowns?
- Which covid-measures affects shopping behavior most?

These questions are answered by conducting a literature review on the different effects on consumers
during a pandemic. From this, relevant KPI’s will be identified from the dataset used.

In part 3.2 we will further discuss the final question:

-  How do we visualize KPI’s on the dashboard?

This will be done by comparing different types of visualizations available, what they are used for and
how to interpret them.

3.1 Metrics & measures

The research question to be answered by the SLR is “What metrics/KPI’s of shopping behavior are
affected most by lockdowns?”” and “Which covid-measures affects shopping behavior most?”. The
goal of this SLR is to gain insights into which type of metrics in sales/customer behavior are affected
most during lockdowns. With this information, a comprehensible list of relevant metrics/KPI's can be
used in the dashboard to show relevant information to the user.

3.1.1 Immediate effects during lockdowns

Ever since the pandemic started back in 2020 for most of us, people have been adjusting their daily
lifestyle. Sheth (2020) explains eight immediate effects of the Covid-19 pandemic on the consumption
and behavior of consumers of which five are relevant to this research:

Hoarding

At the start of a lockdown it is observed that essential products like toilet paper, bread, water, meat,
disinfecting and cleaning products are often being stockpiled by consumers in fear of a future shortage
in supply. In terms of the event impact analyzer in the SIS-suite, we can expect the average basket
size to increase as people buy more products out of fear. The hoarding theory is also supported by
Phang et al.(2021) who describes hoarding as panic buying (PB). Furthermore, Phang describes two
additional but related effects which are compulsive buying (CB), which is described as an addiction
sign that increases as uncertainty rises, and impulsive buying (IB), which is externally stimulated by
products themselves.

Improvisation

Under new constraints, consumers start to improvise. The Covid-19 pandemic has shown the
creativity and resilience of consumers, who have adopted alternative ways to attend events such as
side-walk weddings and zoom funerals. Consumers are also more drawn towards online education and
health advice. These changes in habits result in new ways to consume. This means it is likely to see
people’s needs change as their day-to-day routine is adjusting to the lockdown. This will lead to a
shift in customer penetration, people will spend more in certain category’s vs others.

Pent-up demand

During uncertain times of crisis, the general tendency is to postpone purchase and consumption of
discretionary products or services. This also includes services as concerts, sports, bars and restaurants.
This is also supported by Simi¢ and Pap (2021) and means two things:
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First, we can expect to see a slight decrease in AlIV (Average Item Value) as the consumer is
more likely to go for a cheaper option, and because they are more likely to buy more items as
mentioned above, consumers might be drawn towards cheaper options even more to manage their
financials.

Secondly, this pent-up demand will sooner or later have to be satisfied, meaning that the end
of a lockdown (measure) could also show a lot of change in AIV and units sold for higher-end
products. In other literature, this effect is also mentioned as revenge spending, which is a new
phenomenon being reported in China and Europe which refers to consumers spending more money as
compensation for the deprivation they endured during lockdowns (Phang et al., 2021).

Store comes home

In some countries where complete lockdowns were active, consumers weren’t able to go grocery
shopping and thus the store will have to come to the consumer. This means showing the online
penetration (amount % of shopper that also shop online) can be beneficial to SIS-users wanting to do
an online only promotion for free shipping for example.

Discovery of talent

With more flexible time at home, new talents and interests might arise among customers. Consumers
can experiment with recipes and adopt new hobby’s meaning people might buy new products for the
first time to try them out. Perhaps it is possible to include MyHP into the dashboard to include deep
dive into customers that bought a product for the first time to target customers who are ready to try
something new.

3.1.2 Online
Besides these effects, there are other interesting findings, Delasay et al. (2022) concludes that even
though during lockdowns some grocery stores had an in-store limit on customers, these stores did not
experience a decrease in profit, mainly due to online sales and delivery. They also suggest that curb-
side pick up and the use of third-party delivery services could possibly have a positive impact on
overall profits as well.

The amount of people that have the option to work from home seems to have increased almost
50% since the pandemic which also increases the amount of shoppers choosing to order groceries
online (Javadinasr et al., 2022). This does confirm earlier statements about the relevance of online
shopping behavior during lockdowns.

3.1.3 Sustainability

Filimonau et al. (2021) states that ever since the pandemic, people are still hesitant to eat out.
Foodservice providers are expected to change their business model and focus on preventive measures
like frequent cleaning and extra health checks to encourage visitation.

After the pandemic, a preference towards eating sustainable food at home is established. This
is an interesting factor, as SymphonyAl offers a couple customer segmentations. One of these is
called ShopStyles and focuses on the type of products consumers buy (e.g. consumers that buy a lot of
easy warm-up meals, or consumers that prefer sustainable options). This segmentation can be used
among others in the EIA, and thus should be incorporated into the dashboard.

3.1.4 Conclusion

From this literature, we can assume to find the following changes during a lockdown: Increase in
demand (Basket size, baskets per customer), increase in online sales (online penetration %), a shift
towards cheaper and primary goods, yet possibly more sustainable (Average Item Value, ShopStyles
segmentation) and a possible interest in new category’s (category penetration + My Household panel).
These KPI’s should show the effects mentioned in a quantitative manner and thus should be
implemented in the dashboard.
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The research questions “What metrics/KPI’s of shopping behavior are affected most by lockdowns?”
and “Which covid-measures affects shopping behavior most” were answered by the literature review
and the following KPI’s were found to be of special interest:

Table 5 KPI list
KPI name Unit Functionality
Card Basket size €/basket To show how much more customers spend per

trip.

Card Baskets

Total baskets/week

To identify whether people do more or less
grocery trips

Online penetration

% of total sales that
come from the
webshop

Show shift towards grocery deliveries during
lockdowns

Card Average Item
Value

€/unit

Show if people tend to buy more or less
premium priced products

Category penetration

% of customers
within the category
that buy selected
product group

Show shift in market share

Customers Customers/week Can give perspective into other mentioned
KPI’s. (baskets/customer, sales/customer etc.)
Card sales €/week Shows a general performance of a product and

gives perspective to other KPI’s

Carded units

Products sold/week

Shows if people buy more during certain
periods.

In addition to the above mentioned (Table 5), we want to focus on certain [supermarket X]-defined
segmentations. These segmentations are selected by the user when running a report in SIS with the
choices being; PST, ShopStyles, TruPrice and Stage of Life. Clients can only select one of these
segmentations and based on what their choice is the dashboard should adapt.

3.2 Dashboard design

When building a dashboard, there are many choices in types of graphs/charts to use. It is important to
know which type of visualization is expected in certain cases to make sure users do not get confused.
Besides this, the design is crucial to provide insights in a pleasant and clear way.

3.2.1 Design
A well-designed dashboard should be visually pleasing and provide ample information within limited
space. (Malik, 2005) names four key elements to a good dashboard design:

- Screen graphics and colors

- Selection of appropriate chart types
- Animation with relevance

- Optimal content placement

Colors should be simple and not distract from the information being conveyed. Pictures and logo’s
should be kept to a minimum as screen space is already limited and these elements do not add
function to the dashboard. It is also important to choose the right chart type for each part of the
dashboard. Users will associate certain graphs with certain information so using a type of chart that
the user is not expecting will lead to confusion. As for content placement, it is important to not clutter
a page with too many elements. This will cause an information overload to the user which is not
desired.
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3.2.2 Visualizations
As the dashboard is build within Excel to assure all users can open and work with the dashboard, we
shall take a look at the different types of visualizations that are available within excel and in which
cases you make use of them (Available Chart Types in Office - Microsoft Support).

Table 6 Chart types (from: Available Chart Types in Office - Microsoft Support)

«Region1 . Region2 = Region3

Name Example Use case
Bar chart EAST ASIA SALES To show values across
groups/categories.

Line chart Daily Rainfall Show values progressing over

o " time.

- e M \M

Ws

Doughnut/pie Order Amount Visually show share of categories
chart among the total
Area chart Sales by Region Show values of multiple

categories over time and the
share of each category..

Scatter chart

Particulate Levels in Rainfall

Particuate
B8

Daily Rainfall

Can show relation between
variables.

Treemap
chart

Daily Food Sales

W Breakfast ® Lunch

Visually represents every
category by size and/or color
based on their value.

25




Radar chart
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metrics.
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Map chart

Map chart by Value

Powered by Bing

Countries by Population

Population o
43,850 1,376,830,000

st

© GaoNames, Microsoft, Navieo, Wikipedia

Compare values based on
geographical regions.
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4. Design and Implementation

In this chapter, the dashboard’s design and implementation will be discussed. We now have a dataset
including all the KPI’s from the report on a weekly basis. From this a dashboard can be made to show
insights during lockdowns to identify promotional opportunities in the future.

4.1 Data management (design implementation)

To obtain the data used for the dashboard, a certain amount of steps need to be taken by the user
depending on which products or categories they want to focus on.

First, users need to identify the scope of the report they want to view. Do they want to focus on the
performance of certain categories, brands or products? And among which universe should this report
fall? For example, does the user want to see premium brands performance among soda sales? Or do
they want to view personal health care performance among the total sales? Another point of interest is
the segmentation they might want to view, do they want to distinguish customers by their ShopStyles
or age group?

After defining the scope of the report, user will go to the SIS report builder to build the dataset
needed. In here they can select the product groups, universes and optional household panel.
These steps are visualized in Figure 9.

Figure 9 User actions needed

User-
. . Standard defiriad
Create report in SIS suite
Select all rjde;;cr;\te d
Select "KPl's weeks Fr)lousehol 5
over time" 202001- panel
BB (Optional) Download
Define scope > > MeK):):Z p;)\:a:)f
Sel:ﬁ p;rc;c;:ct Select stores time"
group "AH.nl vs Enable "Mex"
product Bricks"
universe

In Figure 9, a flowchart of actions necessary to obtain a dataset suitable for the dashboard are
visualized. First, the user needs to define the scope of the report, what do they want to research from
the report? After the scope is defined, the user will create a report in the SIS-suite as usual. The
parameters needed are given as well in the figure, blue boxes show actions that should always be
checked in the report builder. The white boxes show actions in which user input is necessary based on
the scope that was defined earlier (what products are going to be looked at? Among which customer
groups do we investigate?). After the report is created in the SIS-Suite, the Mex-report of the “KPI’s
over time” can be downloaded, this document features all the raw data needed to run the dashboard.
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4.2 Importing dataset

The first step to showing the data in a dashboard is to actually put the raw data from the Mex report in
the dashboard file. This is done by simply copying the entire table into the “raw data” tab in the
dashboard file. The next step is to prepare the data for further analysis by adding a column to mark
every row with a lockdown value based on the week number of that row. This can be done in multiple
ways but since every dataset has a different amount of rows depending on the amount of product
groups and household panels selected, a button named “update” is assigned to a macro (Figure 10)

Subk lockdowncheck()

Dim n As Long

'clear column to account for earlier use of document
Columns ("X") .Clear

'set column name

Cells(l, 24) = "Lockdown?"

'set boundaries of dataset
Do Tntil Worksheets ("Raw data") .Cells(n, 1) = mm

' check for lockdown weeks
If Cells(n, 3) > 202006 And Cells(n, 3) < 202013 Then
Worksheets ("Raw data”).Cells(n, 24) = "Lockdown 1 in"™
End If
If Cells(n, 3) <« 20202% And Cells(n, 3) > 202022 Then
Worksheets ("Raw data™) .Cells(n, 24) = "Lockdown 1 out™
End If
If Cells{n, 3) » 202037 And Cells{n, 3) < 202044 Then
Worksheets ("Raw data™) .Cells(n, 24) = "Lockdown 2 in"
End If
If Cells(n, 3) » 202120 And Cells(n, 3) < 202127 Then
Worksheets ("Raw data") .Cells(n, 24) = "Lockdown 2 out"
End If
If Cells(n, 3) » 20213% And Cellsin, 3) < 202146 Then
Worksheets ("Raw data™) .Cells(n, 24) = "Lockdown 3 in"
End If
If Cells(n, 3) » 202207 And Cells(n, 3) < 202214 Then
Worksheets ("Raw data") .Cells(n, 24) = "Lockdown 3 out"™
End If
If Cells(n, 3) » 202051 &nd Cells(n, 3) < 202105 Then
Worksheets ("Raw data”) .Cells(n, 24) = "Curfew in"
End If
If Cells(n, 3) > 202112 And Cellsin, 3) < 202119 Then
Worksheets ("Raw data"™) .Cells(n, 24) = "Curfew out"
End If

n=mn+1
Loop
'update all graphs and tables
LotiveWorkkook.Refreshall
End Sub

Figure 10 Macro for labelling lockdown weeks

used to do this:

This macro first clears the entire column X (first available empty column from Mex report) to ensure
that previous data is removed, and then checks for every row if the “week” column contains any of the
predetermined boundaries of the lockdown periods. If this is the case, the macro assigns the name of
the lockdown and whether the lockdown started or ended in that period. The macro keeps running
until the bottom of the dataset. Finally, the macro refreshes the entire document to make sure results
from the dashboard will never be from older data.
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4.3 Covid-measures table

Now that we have defined the lockdown periods in the dataset, a dynamic Covid-measures table will
be created to show users that want to look at data from certain lockdown periods which measures
were active during the comparison period and the event period.

As explained in chapter 2.1.1, a table containing all measures taken in the Netherlands was made
using data from government sources. Lockdown periods were defined in 2.1.2. Using this information
the following table containing the lockdown periods and their active measures was prepared:

Table 7 Covid measures during defined periods

Covid measures * |Lockdown 1in |~ Lockdown 1 out v Lockdown 2in | * Lockdown 2 out * |Lockdown 3in | * Lockdown 3 outl ~ | Curfew in ~ | Curfew out hd
m_ no restrictions  norestrictions  50% capacity norestrictions  norestrictions  Remote 50% capacity
Middle school Remote no restrictions  With masks 50% capacity Masks no restrictions Remote 50% capacity
University/Colleg¢ Remote only exams + praci with masks no restrictions Masks no restrictions Remote Masks

Gyms no restrictions no restrictions no restrictions no restrictions no restrictions

Restaurants Take-away only <30 or outside take-away only norestrictions  Closed from 0.00 + no restrictions  take-away only  outside until 18.0C
Bars/clubs <30 or outside _ no restrictions  Closed from 0.00 4 no restrictions _ outside until 18.0C
General stores norestrictions  no alcohol after 2(no restrictions Masks no restrictions no alcohol after 2( no alcohol after 2
Contact professio masks _ no restrictions  Masks no restrictions _ Masks

Social distancing 1.5m 1.5m 1.5m 1.5m 1.5m no restrictions 1.5m 1.5m

Public transportat Altered schedule masks masks masks masks no restrictions masks masks

Amateur sports <100 no restrictions - no restrictions COVID prove-of-aino restrictions prohibited in grou

Events <100 no restrictions test for entrance COVID prove-of-a(no restrictions

Visitors max 3 max 30 max 3 max 4 max 4 no restrictions

Work at home no restrictions  at home no restrictions  50% home no restrictions  athome at home

curfew no restrictions no restrictions  no restrictions no restrictions no restrictions no restrictions no restrictions

All restrictions in the table (Table 7) have been color-coded on severity:

Red: Closed, prohibited or very strict

Orange: Strict, but possible under restrictions
Yellow: Normal routine possible, but with extra rules
Green: No restrictions

This table (Table 7) is then used in combination with a filter of the lockdown periods (Figure 11) and
IF-statements for every lockdown period to create a dynamic transition table (Table 8) showing both
the measures during the comparison period (4 weeks prior to the selected period) and the event (first 4
weeks of selected period):

Table 8 Dynamic transition table

Lockdown 1 in | Comparison Event

Curfew in

Elementary school |no restrictions _ Curfew out

Middle school @ EsEEs Remote

University/College |no restrictions

Lockdown Tin

Remote

Lockdown T out

Gyms no restrictions

Restaurants no restrictions Take-away only Lockdown Zin
Bars/clubs no restrictions Lockdown 2 out
General stores no restrictions

Contact professions Lockdown 3in

no restrictions

Lockdown 3 aut

Social distancing no restrictions 1.5m

Public no restrﬁctions Altered schedule Figure 11 period filter
Amateur sports no restrictions <100

Events no restrictions <100

Visitors no restrictions max 3

Work no restrictions at home

curfew no restrictions no restrictions
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4.4 Define dashboard pages

A lot of information can be obtained from the dataset, it is important to give more in-depth
information on certain aspects without the information becoming too niche, meaning information is
only relevant for certain scopes (E.g. only relevant for reports focusing on brands, or price ranges).
Information presented should be relevant, usable and understandable by anyone viewing the
dashboard regardless of the type of report they ran.

To ensure a logical progression in depth of the dashboard, the following pages will be present
showing information on a particular subject:
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Lockdowns (chapter 4.4.1):

This page will focus on the KPI’s during a lockdown period:

Card € Sales: Total sales

Customers: Weekly amount of customers

Card Baskets: Amount of transactions

Card Average Basket Size: Average transaction size

Carded Units: Total units sold

Card Average Item Value: Average value per unit:

Universe Penetration: Market share, calculated by dividing sales of a product group by the
total sales in the category (or product universe).

Customers (chapter 4.4.2):

This page will show information regarding the types of customers during a lockdown
period and what effect they have on the KPI’s of product groups.

Product comparison (chapter 4.4.3):

This page allows users to compare two product groups versus each other to get a better
understanding of a product’s performance versus another.

Online vs Bricks (chapter 4.4.4):

This page will focus on the performance of products being sold online versus products
being bought in-store.



4.4.1 Lockdowns page
The goal of the “lockdowns” page is to provide the user with an easy way to show performance of

product groups during user-selected filters to scope in on certain combinations of dimensions.

Below a screenshot of the lockdowns page can be found (Figure 12). The page is divided into 6

elements:

Filter list

KPI graphs (with 6 providing previews of all KPI’s)
% Change table

Quick insights

Covid measures table

Previews of KPI graphs

ok~ wdE

Previews:
= =
— 1 Sum of Card € Sale
deodorant L
. sumofCard | sumof card S . L
hairstyling producten e o values ~ entary school
= :

- Sum of Customers jddle school Remote
shampoo iversity/College Remote
Tissues 20.631,00
Solletapler Sum of Card Baskets aurants Take-away only
toiletzeep rs/clubs
‘Wasmiddelen

. eral stores
Zakdoekjes Sum of Card Average Basket Siz: a
al distancing 15m
Curfewin 2 9.164,00 i
8510, lic transportatis Altered schedule
781400 7.916,00 8.1 288,00 8.132,00
Ok o 6.395,00 - Sum of Card Average Item Value |} hateur sports <100
- T 3 o
7.053,00 7.117,00 7-418,00 721600 750600 7.372,00 7.306,00 00) 26500 ¢ 65600
Lockdown 1 out 602300 ST itors max 3
Lockdown 2in £
- Sum of Card Units. k |at home
Lockdown 2 out
B 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 /‘/\/\
Lockdown 3 out hd 02 00, 0200, 3 0 004 2 005 0 g 200, <02 005 02 Oog 0 010 020, 7 20, 23 020, 3 oaozq 920, 5 0 01 9207, <02 0z - -
comparison Lockdown 1in  ===Sum of Card Units values  =e=Sum of Card Baskets values Sum of Universe Penetration
~
All 3
Brlcks. * +43,2% “208% “218% “269% a69% 05% ° st/Worst performers
06% o7%_ +184% B | ring Lockdown 1 in:
= A ﬁ ﬂ +26,1% +15,3% impoo grew 80,6% in Carded Units.
— +28,5% -0,3% -0,6% +21,0% +43,4% grew 72,1% in Carded Units.
. +16,1% +44,7% in Card € Sales
Al +35,1% +262% ~22,0% S15,1% +19,8% +11,6% ~13,6%
Family old kids 423,0% +15,9% +19,5% +78% [ +225% A% +3,7%
- +8.0% +29,8% +32,9% tion
s ads +52% ~56% 6%
Mid adult +183% -
—
‘Young adult
Youth .
Sumof carg Sumot Card
weeks Sum of Card € Sales  Sum of Customers  Sum of Card Baskets  Sum of Card Average Basket Size  Sum of Card Average Item Value ~ Sum of Card Units  Sum of Universe Penetration Un:‘t‘s i Baskets
values
202002 < 4573261 6511 6586 € 5280 € 645 7083 1% +0,00 +0,00
202003 < 41.247,09 5939 6023 € 5054 € 645 6395 1% +639500  +6.023,00
202004 < 45.16491 6973 7053 ¢ 5130 ¢ 599 7536 1% 4753600  +7.05300
202005 € 4560148 7043 717 € 5085 € 584 7814 1% +7.814,00 +7.117,00
202006 < 7195284 7338 7418 € 5350 € 9,09 7916 1% 4791600  +7.41800
202007 = 2025569 6177 628 € 5014 € 603 6677 1% 4667700  +6.24400
202008 < 50.711,70 7130 7216 € 5207 ¢ 553 9164 1% 4316400  +721600
202009 ¢ 4935017 7821 7506 € 5378 ¢ 606 8143 1% 4814300  +7.506,00
202010 < 8432677 12074 12397 ¢ 5748 € 409 20631 1% 42063100  +12397,00
202011 < 4738881 7287 BRE 6056 € 587 8072 1% 807200 4737200
1200012 £ 12164295 10047 10418 € Fi88 € 1076 11308 1% 31130800 1041800

Figure 12 Lockdowns page
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1. Filter list

On the right (Figure 13), the filter list present on the “lockdowns” page can be viewed. The list
consists of all dimensions in the dataset. These dimensions can be specified when creating a report
within SIS. In the example in figure 13, the dimensions selected are for customer base “stage-of-life”
and for geography “webshop vs Bricks” and the report that was created was based on drinking
products.

The filter list allows users to interact with the graphs and tables shown in the dashboard and is
consistent throughout the pages meaning that selecting for example “young adults” in stage of life on
the “lockdowns” page will also automatically select the same group on the other pages that use the
same filter. This ensures that no matter what page you are looking at, you are always looking at data
from the same set of filters.

Bier

Bubbels

Cola

Fruitsmaken koolzuurhoude...
Ice Tea

Koffie en Thee

Rose

Water

Water met smaak

Wit zoet
[tockotm™ %= ]

Curfew in

Curfew out

Lockdown 1 out

Lockdown 2 in

Lockdown 2 out

Lockdown 3 in

Lockdown 3 out

webshop
%
~
5

Al
50-6°
65+
Family old kids
Mid adult
Unassigned
Young adult

Youth e

Figure 13 Filter list

2. KPD’s

The main graph of the page consists of two selected KPI’s during the selected period. In figure 14, the
KPI’s “Sum of Card units” vs “Sum of card Baskets” are plotted in the same figure.

In addition to the regular filters, there are three more fields the user can alter to change what is shown
in the graph. Metric 1 and 2 will change which KPI’s are shown, and the “% change / values” allows
the user to show either weekly change in percentages or absolute values per week.
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In this example (Figure 14), the “Sum of Card units” and “Sum of card Baskets” are shown of the
product group “Fruitsmaken koolzuurhoudend” during “lockdown 1 in” meaning weeks 202007-10
are comparison weeks and weeks 202011-14 are the first 4 weeks of lockdown 1. This is also
visualized by a colored area showing when the comparison period ends and “lockdown 1 in” starts.

Bier
Bubbels

Cola

Ice Tea

Koffie en Thee

Rose

Water

Water met smaak

Wit zoet

Curfew in
Curfew out
Lockdown 1 out
Lockdown 2 in
Lockdown 2 out

Lockdown 3 in

Lockdown 3 out

Figure 14 Metrics graph

Metric: % change / values
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comparison Lockdown 1 in ==—Sum of Card Baskets values  ===Sum of Card Units values

3. Percent change table

The % change table shows the change of all KPI’s in percent for all product groups at the same time
allowing users to quickly spot outliers in terms of growth and decline within certain KPI’s. This
percentage is taken by comparing the average of the event to the comparison for every KPI. Like with
the KPI graphs, this table updates in real-time when the user changes filters.

Table 9 percent change table on "lockdowns" page

Product groups Card € Sales Customers Card Baskets Erli=ee Carded Units e s
Basket Size Item Value | penetration
Bier +137% +16,1% +18,5% +17,2% +17,9% 3,5% +11,5%
Bubbels +19,3% +22,6% +24,2% 7.2% +21,1% 0,6% +17,4%
Cola +15,3% 2% 09% <21,8% 11% +15,4% 6,8%
Erai +10,9% +1,9% +3,6% +17,6% +15,3% 33% 29%
Ice Tea 229,1% +12,7% +14,6% +18,1% +34,6% 05% +75%
Koffie en Thee +40,1% +22,1% +26,4% +18,1% +40,7% 0% +16,9%
Wit zoet +13,2% +10,4% +3,6% +12,6% +10,9% “11% +5,5%

In the example above, we see that “water met smaak” scores relatively low on all KPI’s except Card
Average Basket Size and Card Average Item Value, where it score around average compared to the
other product groups. This indicates that even though less people bought even less products, the
people that actually did buy the product, spent more on both the product as well as their basket
(People that bought “water met smaak” payed more per product and also spent more per trip in total).
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4. Quick insights

The quick insights table shows the three best and worst performances from the % change table and
puts it in a simple insights card. These insights also update as filters are being changed.

Table 100 quick insights on "lockdowns™ page
Best/Worst performers I

Koffie en Thee grew 36,2% in Card £ Sales during Lockdown 1 in
Water grew 21,3% in Card € 5ales during Lockdown 1 in

Koffie en Thee grew 20% in Carded Units during Lockdown 1 in

Cola decreased -18,9% in Carded Units during Lockdown 1 in

Cola decreased -14,5% in Universe penetration during Lockdown 1 in
Cola decreased -13,1% in Customers during_ Lockdown 1 in

In the example shown above for example, the biggest changes in KPI values given the selected
transition period are shown for both the best and worst performances. The Carded sales of “Koffie en
Thee” was the KPI that grew the most during “ lockdown 1 in” with a 36,2% increase.

5. Covid measures table

As mentioned in Chapter 4.3, the Covid measures table (Table 11) shows restrictions made by the
government in the selected period including the period before to inform the user which measures were
changed from the comparison to the event period, in this example from “no lockdown” to “lockdown
1 in”.

This table is also useful when screenshots are taken from the dashboard for later inspection. This
ensures that no matter who is looking at the screenshot, they can still see what measures changed in
that period without having to need access to the actual dashboard itself.

Table 11 Measures table

Lockdown 1 in Comparison Event

Elementary school |no restrictions

Middle school no restrictions.

UniversityfCollege |no restrictions

Gyms no restrictions. ‘
Restaurants no restrictions. Take-away only

Bars/clubs no restrictions. ‘
General stores no restrictions |
Contact professions |no restrictions. |
Social distancing no restrictions. 1.5m

Public transportatior no restrictions Altered schedule

Amateur sports no restrictions. <100

Events na restrictions <100

Visitors no restrictions. max 3

Work no restrictions at home

curfew no restrictions. no restrictions

6. Previews of KPI graphs

These previews can give a quick insight into the effects on the KPI’s. For example, if one KPI graph
is looking significantly different than the others, it could be worth it to further investigate.
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4.4.2 Customers page
The goal of the “Customers” page is to provide insights into the different customer segments that
were selected by the user as described in chapter 2.3. Whether this is based on the PST, TruPrice,
ShopStyles or Stage of Life segmentation, this also includes custom customer groups that can be
created in the MyHP function of the SIS-Suite.

Below a screenshot of the lockdowns page can be found (Figure 15). This page is divided into 7
elements of which some have similarities to elements from the “lockdowns” page:

NookrwbdpE

Filter list

KPI chart

% Change table
Quick insights
Growth chart

Covid measures table (Chapter 4.3)

Previews of KPI graphs
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Best/Worst performers

Puring Lockdown 1 in:
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Sum of Card Mid
Average Item Family old Mid adult  Youth % adult%
Value All Youth Youngadult  Mid adult  Family young kids kids 50-65 65+ YouthValues  Values  change change
202002 645 6,04 546 63 642 7,29 6,61 7.27 6,04 63
202003 645 5,81 532 624 688 7.2 675 692 5,81 624 -38%  -L0%
202004 599 512 5.02 6 619 647 621 695 512 6 -119%  -38%
202005 584 543 a7s 57 597 5,91 629 677 549 57 1% -50%

Figure 15 "Customers" page
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1. Filter lists

The filter list on the “Customers” page is mostly the same as on the “lockdowns” page excluding the
buyer group filter (in example “Stage of Life”). These buyer groups are all included on the page to
allow for quick comparisons between them. The filter list still allows users to quickly change between
product groups, lockdowns and geography. These three filters are linked to the other pages to ensure
you are always looking at the same set of filters.

2. KPI chart

This chart functions in the same way the chart on the “lockdowns” page works, on this page it shows
two different buyer groups instead of different KPI’s. Above the chart users can select which buyer
groups to compare and which in KPI to compare them with. In addition to this, users can view actual
values per week or weekly change in percent based on their selection in the fields above the chart.
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Figure 16 Buyer group graph
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In the example (Figure 16) “young adults” are plotted against “65+” buyers in terms of “Carded
Units” for the product group “cola”. There is a visual decrease in units sold for 65+ buyers when
comparing the comparison period to the event “Lockdown 1 in”.

This can help understand why a certain age group might show less sales in the weekly sales chart. The
KPI’s shown on the page can provide the user with a better understanding of their target group and
how they react on lockdowns. It can answer questions like “which buyers spend relatively more
during lockdowns?” and “which buyers should be targeted in an upcoming promotion?”.

Average growth is shown in the table below this chart for every buyer group.
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3. % change table

The % change table on the “Customers” page (Table 12) shows all percentages as shown in the charts
in one table for selected filters. This allows user to quickly spot outliers and points of interest to
further inspect. This also provides users with the option to copy the values more easily.

Table 11 percent change table on "Customers" page

Card Average | Carded | Card Average | Universe

Buyer group Card€Sales | Customers Card Baskets Basket Size Units Item Value | Penetration
All +8,2% -5,7% -3,9% +17,8% -4,9% +12,5% -6,1%
Youth +8,2% +13,3% -6,2%
Young adult +15,7%
Mid adult +3,3% +13,8%
Family young kids +15,3% -2,2% -0,9% -1,1% +15,4%
Family old kids +11,7% -3,8%
5065 avon | s
65+

In this example we are looking at the growth of Cola during “lockdown 1 in” for all buyer groups.
This table can be used to spot outliers by their color. For example; Young Adults perform very well
on all KPI’s except “Card Average Item Value”, compared to the other buyer groups Young Adults
score the least in this KPI. This indicates that Young Adults made more use of promotions than other
groups, or simply switched over to cheaper alternatives.

4. Quick insights

In Table 13, the 3 best and worst performing values are listed to give quick insights into the buyer
groups given the selected filters.

Table 13 Quick insights on "Customers" page

Best/Worst performers |

Young adult grew 18,3% in Carded Units during Lockdown 1in

Mid adult grew 17,2% in Carded Units during Lockdown 1in

Young adult grew 17,1% in Card € Sales during Lockdown 1in

65+ decreased -9,6% in Universe Penetration during Lockdown 1in

65+ decreased -8,1% in Customers during Lockdown 1in

Family young kids decreased -7,4% in Universe Penetration during Lockdown 1in
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5. Growth Chart

This chart (Figure 17) shows relative growth of the selected metric in the KPI chart during the
selected period, in this example “Carded units” during “Lockdown 1 in”. These values can also be
seen in the % change table, but are visualized for the selected fields to provide extra perspective. In
this example, during “lockdown 1 in”, young adults bought 6,7% more units than in the comparison
period whereas 65+ bought 17,8% less units in the same timeframe.

Sum of Card Units during Lockdown 1 in
+6,7%
+3,3%
|
-1,1%
-3,1%
-49%
5,3% 6,0%
-17,8%
All Youth  Young Mid adult Family Family 50-65 65+

adult young old kids
kids

M Lockdown 1 in vs comparison %change

Figure 17 Growth chart '

39



4.4.3 Product groups page
The goal of the “product groups” page is to further compare the different product groups to each other
in detail.

Below a screenshot of the lockdowns page can be found (Figure 18). The page is again divided into 5
elements of which some have similarities to elements from the “lockdowns” page:
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Covid measures table (Chapter 4.3)
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Figure 18 “Product groups” page
1. Filter list

The filters on this page function in the same way as the other pages. The key difference is that there
are 2 filters for product groups. Here you can select the desired product groups to be compared on the
rest of the page.

2. Comparison graph

This graph shows the weekly values or growth in percentage for the selected KPI and two product
groups.
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3. KPI spider chart

This chart (Figure 19) draws an area with all corners representing growth in a certain KPI for the 2
selected product groups. It also features a red area to show where decline starts.

% change
Card € Sales
Customers Universe penetration
Card Baskets Card Average Item Value
Card Average Basket Sze Carded Units
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Card Baskets -0,6%

Card Average BaskelllL L #2L,0% L

Carded Units -19,7%
Card Average Item _ +11,6%
_Universe penetrati -7,9%

Figure 19 Spider chart

At the bottom of the chart is a table that shows the actual values of the spider chart for both product
groups and highlights the best performing one. In this example Scheermesjes are compared to Tissues
during lockdown 1 in. From the spider chart we can see that tissues have outgrown scheermesjes on
all KPI’s except Basket Size and Item value. We can also see clearly that 2 KPI’s of scheermesjes are
in the red marked area meaning those KPI’s have declined. From the table below we can see the
actual growth values compared to eachother for each selected product group.
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4.4.4 Online vs Bricks page

The goal of the “Online vs Bricks” page is to compare online metrics versus metrics from actual
physical stores. In literature review was found that people tend to spend more time shopping online
when in a lockdown, meaning this page can provide insights in to what degree this happens for
[supermarket X].

Below a screenshot of the online vs bricks page can be found (figure 20). The page is divided into 5
elements of which some have similarities to elements from the other pages:

1. Filter list
2. Comparison graph
3. % change bar chart
4. Exclusive customers
5. Covid measures table (Chapter 4.3)
At the bottom of the page, the full data is displayed for the selected filters.
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I:'Ez‘ure 20 "Online vs Bricks" ;age

1. Filter list

These filters work in the same way as on the other pages, they influence all other elements on the

page.

2. Comparison graph

This graph shows the selected KPI per week for both webshop and Bricks, this can be changed to the

weekly growth by changing the filters at the top of the chart.
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3. % change bar chart

This bar chart (figure 21) functions in the same way as the % change table on other pages. Since this
chart only compares 3 geographies (as opposed to 10 product groups in the lockdowns page), there
was space to visualize them next to eachother in this way.

Metrics % change event vs comparison
+40,4%
+35,6% 1:34,6%
%29,1%
+19,2%?20*7%+13,1%

+14,9% *16,7%

412,7% +14,6% +13,294
+7,6% 5.4 +8,5% 4+7,5%
+2,8% +3,2% +5,4%
— [ *0.2% m
||

-0,5%
2% 0,5%

Sum of Card € Sales  Sum of Customers  Sum of Card Baskets Sum of Card Average Sum of Card Average Sum of Card Units Sum of Universe
Basket Size Item Value Penetration
] - Bricks mAll

Figure 21 % change bar chart

4. Exclusive customers
This chart (figure 22) divides customers in one of 3 groups:

- People that exclusively buy products online (O)
- People that shop both online and in-store (B)
- People that only buy in-store (S)

Each area gives 3 values:

- Total exclusive customers
- New customers since comparison period
- Percent change in customer amount since comparison period

Weekly Customer exclusivity event vs comparison

webshop BrleS
Overlap
74 3.632 20.199
+20 +82 +2.610
+26,7% +2,3% +12,9%

Values

Total exclusive customers
+/- new vs comparison
+/- percent change

Figure 22 Customer exclusivity chart

In Figure 22, it is shown that in the selected period for selected filters, there are 74 customers that
exclusively buy the product online, which is 20 more than in the comparison (26,7% increase).

Since the report used in this dashboard is only providing total customers per geography and total
customers, a formula was used to calculate the customers per group:
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Total AH.nl customers = 0 + B

Total bricks customers =B + S

Total customers =0+ B+ S

Using these formulas, we can extract the exclusive customers as follows:
S = Total customers — Total AH customers

0 = Total customers — Total Bricks customers

B = Total customers — 0 — S

4.5 Conclusion

In this chapter we focused on the design of the Dashboard using what was learned from the literature
study and knowledge questions. After a literature review the KPI’s most useful were selected, and
together with the knowledge gained from LIT we selected which types of graphs and tables to use to
achieve the best user experience. After this knowledge was obtained, the first version of the dashboard
was presented (also in Appendix C).

o ¢ o)

Weekly Customer extiusivity even vs comparison

e
Overlap

0 78 7.390
1 a2 70
-200,0% +5.3% -0,9%

Figure 23 First draft of dashboard: A) Lockdowns B) Customers C) Product groups D) Online vs Bricks
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5. Evaluation and Improvement

In this chapter we look at the feedback received from users that looked at the first dashboard. The
dashboard was sent together with a one-pager that featured instructions on how the dashboard works
and what it shows. In addition to the dashboard document and the manual, 4 separate datasets were
provided to test whether users could change the dataset on their own. In the first section, the UEQ
results are presented. In the second section, feedback comments are discussed and finally, the revised
dashboard will be presented.

5.1 UEQ results

After the first version of the dashboard was finished, it was sent together with a manual to the SIS-
team, who work closely together with product/category/marketing-managers of suppliers to provide
insights into their products’ performance. Then, the UEQ was filled in by 7 employees. The results
were then added to the excel sheet provided with the UEQ service. The results of the questionnaire are
shown below (figure 24 and full results in Appendix E):

3

Figure 24 UEQ results

In these results, the feedback was transformed from a 1 to 7 scale to a -3 to +3 scale to give scores on
different criteria. The first version of the dashboard scored highest in “stimulation” and
“dependability”. The lowest score “perspicuity”. This means that the improved dashboard should
focus more on clarifying what is shown on the dashboard so that the user can understand it better. An
explanation for a somewhat lower score is the situation in which the questionnaires were presented
with the dashboard. They did not receive a demonstration of the dashboard until after the results of the
guestionnaire. This was done to also test the manual that was provided. In an ideal situation, users
would have a good enough understanding of the dashboard with just the manual. It is likely that
higher scores were given if the questionnaires had received a demonstration beforehand.
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This figure (figure 25) shows a benchmark of the scores. It compares the results of 20.000 users to the
UEQ of this assignment to show how it performs among other designs. In this benchmark we can see
that the dashboard scores slightly above or below average on most criteria. “perspicuity” is the only
criteria that scores considerably lower than the rest.

2,50 -
- -:. . l l
1,50 +——

e

1,00 -

0,50 - -
0,00 -

i
-1,00 + . : ; . .

Dependability Novelty

. Excellent

 Good

Above Average

Below Average

. Bad

e 22N

Attractiveness Perspicuity Efficiency Stimulation

Figure 25 Benchmark scores

From both figures we can conclude that especially perspicuity is a criteria that needs to be improved.
Perspicuity tells us how easy it is to understand a dashboard, and how adaptable the product is. Taking
into account the results from the UEQ, we also look at extra feedback given in text by the questionees
(table 14):
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Table 14 Extra feedback

Feedback

Comment

Conclusion

“In tab 'Customer’, you have
2 lines comparing each
segment's %change. But on
the graph now it shows
decimal values. If it shows
'0.04', does that mean 0.04%
OR 4%?”

0.04= +4%, Although it is
technically possible to have
the labels change their
format, it is very difficult
and time consuming because
of the dynamic capabilities
in the dashboard. Instead, a
format was chosen that
would work the best for
both absolute values and
percentages. In this case
0.XX.

The manual and dashboard
will explicitly mention what
is meant by the value
displayed when looking at
the % change.

“Choice of graphs seems a
bit inconsistent, a bar chart
in bricks vs. webshop and
tables in the other tabs”

As mentioned in chapter
4.4.4, a different chart was
shown on this page because
it allows users to visually
see differences compared to
a table with conditional
formatting. On the other
pages there were more
groups to compare that
would take up too much
space if done in the same
manner.

It is understandable that if
you see a different type of
graph on one page, you
expect a difference in its
function. The graph will be
changed to a table so that it
matches the other pages.

“the table of EIA you would
also expect in the tab
Product groups, to be
consistent with the other
tabs”

It felt unnecessary to put up
two of the same functional
tables in the dashboard. My
thought was that people
used the EIA to find product
groups to further inspect,

I understand that you might
want to check the product
groups table more often
when comparing product
groups, so instead of
switching between pages,
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and then go into the product
groups page to compare
them.

it’d be better to just have
that table on the product
groups pages as well.

“unclear what is ment with
'in" and 'out' with the
lockdown periods”

There is an explanation in
the manual. Perhaps it
should be in the dashboard
as well.

A separate explanation with
a visual indication of the
periods will be added to the
covid calendar page in the
dashboard.

“For the dashboard
onepager, consider to add
numbers in your screenshot
that match with your tutorial
instructions, to make it
easier to understand to
which part of the dashboard
you're referring to.”

| feel like numbers would
make the onepager uglier. |
was hoping | could get away
by calling out the locations
of the graphs in the text.

Numbers will be added in
the manual.

“In selection boxes, place all
on top”

| wanted to do this, but in
excel, you can not change
the order of slicer options.
Only in alphabetical order or
reversed. Changing this
would mean deleting all
slicers and adding and
programming drop down
menus (like | did at the
customer tab for buyer
groups) for all pages which
would not be worth the
effort for just an order
preference.

Unfortunately, this will not
be changed.

“I would tidy up the
dashboards a bit, same
borders or none for
example”

Not sure if there is a
particular section that is
being mentioned here. But |
do agree that the dashboard
looks a bit messy in some
places.

I already spent a lot of time
improving the layout but |
will see if | can find more
areas to improve.

“if you select webshop on
EIA , it doesnt automatically
goes to that selection in
Product Groups”

Correct, one slicers wasn’t
linked to the others. This
was an error.

It is fixed.

“Use of color is nice, but I
feel a little bit overwhelmed
by all the colors that are
used in the dashboard and
also in the one pager - try to
minimise it and maybe not
all parts need to be
colored?’

The use of color in the
dashboard all has a function,
either to indicate a period, or
to show which values
belong to which lines in a
graph.

I don’t think I can change a
lot about this. I will try and
see if there are some too
vibrant colors | can turn a
down a notch.

“Start the one pager with the
purpose of the dashboard,
why did you set it up and
what can somebody get out
of it”

Good suggestion, the
onepager currently starts
with an explanation on how
to set up the dashboard
without a reason on why to

Will add this to the manual.




even use the dashboard in
the first place.
“Dashboard EIA - | like the | Maybe not explained Will add explanation to
block with Best/Worst detailed enough in the manual and dashboard
performers, would be nice to | manual.
add where this is based on”

5.2 Revised Dashboard

The first version of the dashboard was improved upon using the feedback obtained from the UEQ as
well as the extra feedback given by the employees. Most visual changes were done on the first page of
the dashboard, the lockdowns page.

In Figure 26 on the next page we see both versions of the lockdowns page in the dashboard. Changes
that were made were concerning the uncertainty over the labels used in the line graph used to show
metrics changing over time. It was unclear to some user whether changing the units to % change
would mean 0,04 mean 0,04% or 4%. A card to the right of this filter was added explaining the
formats used in the labels when using this option.

Another card was placed to the right of the best/worst performers element. People were unsure what
this card showed exactly, and on which numbers it was based on. The card gives further information
on how these messages were programmed.

The cards added to this page were not placed on the other pages as they would convey the same
message and users will already have read it on the first page anyway.

On the Product groups page, a malfunctioning filter was fixed so that it would be linked to the other
pages as well.
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In the Online vs Bricks page (Figure 27 on the next page), the bar charts featuring the growth
percentages of the geographies were replaced by a table for consistency. People found it confusing
that this was the only page showing these values in a bar chart where other pages used a table to show
these numbers.

Another change was regarding the webshop label. Feedback included the wish to change all “[full
webshop name redacted]” to “online” for the labels. This however was only possible in a few places
as some other labels simply use data from the dataset. The only way to do this in the desired way is by
adding extra lines to the macro used to mark lockdown weeks. All revised dashboard pages can also
be found in Appendix D.
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For the manual (Figure 28 and Appendix C), feedback received mentioned reducing the colors to
improve readability and to start the onepager with a text to explain what the dashboard does and what
purpose it has.

Dashboard setup ovid calenda Covid dashboard

analyzer MEX report.

provide a

full pr

Use cases

Sowirg aroduct groups’
performance during selected
Tt ket pericad and
showing growta/decline to
comparlsar peried

Use cases

moa

Tutorial

Use cases

Comparing 2 praduct graups
in greater detail during @
lockdown per od

Figure 28 Manual draft

Figure 29 Manual revision

In the draft, every section had it’s own vibrant color based on the SymphonyAl logo colors. This was
however too cluttered according to feedback so these colors were reduced in the revision (Figure 29
and Appendix D).

In addition to this, a separate square was placed at the top featuring an explanation about what the
dashboard’s purpose is and which questions it can answer.
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Finally, extra information was added to the dashboard in the “Covid Calendar” page. This page gives
out all the information necessary to understand how the covid calendar and its lockdown transitions
work if people want to know more after reading the manual. This page (Figure 30) features:

- Afull table of all measures active per lockdown

- Atransition table as featured on the dashboard pages

- All lockdown transitions listed with their corresponding week numbers in a table

- An extra visual timeline showing what the comparison and event periods are per lockdown.
- Afull list of measures active per week from 2020 until 2023.
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6 Conclusions, Recommendations and Limitations

In this chapter, the conclusion to the main research question “How do we efficiently show change in
shopping behavior during lockdowns?” will be discussed (chapter 6.1). Recommendations for
SymphonyAl will be discussed in chapter 6.2. After this, in chapter 6.3, the limitations of this
research will be described. Finally, further research and scientific relevance will be discussed at the
end of this chapter.

6.1 Conclusion

The main goal of this research was to provide SymphonyAl and its clients with a standardized tool to
analyze and compare sales data from [supermarket X] during the pandemic and giving them the
information necessary to react to a future lockdown to optimize performance of their products. To
achieve this the following main research question was stated in chapter 1.4:

“How do we efficiently show change in shopping behavior during lockdowns?”

To answer this question, five subquestions were stated with the goal of providing context to answer
the main research question. Below, these five questions are discussed:

1. What metrics/KPI’s of shopping behavior are affected most by lockdowns?

A literature review covering spending habits of consumers was conducted to establish a list of KPI’s
that are most affected during a lockdown. These KPI’s can be found in table 5 in chapter 3.1.

2. What weeks were considered lockdowns and which measures were active?

To find out which weeks during the pandemic were considered lockdowns, and which measures were
active, data was extracted from official government websites and labelled by week and measures
active. The results of this are presented in chapter 2.1.

3. Which covid-measures affects shopping behavior most?

The literature review in chapter 3.1 covers the answer to this question, some covid-measures affect the
day-to-day of consumers more than others resulting in different spending habits.

4. How do we visualize KPI'’s on the dashboard?

In chapter 3.2, a literature review was conducted to explore the different types of data visualization
together with the practical uses of them.

5. How do we measure a dashboard’s effectiveness?

In chapter 5, the dashboard was scored based on the UEQ scale that was used to determine its
effectiveness.

“How do we efficiently show change in shopping behavior during lockdowns?”

In chapter 3, measures and which metrics were affected most by them were determined. These
measures (chapter 4.3) and metrics (chapter 4.4) were implemented in a dashboard. Together with
predetermined lockdown transition periods (chapter 2.2), users of the dashboard have all the tools
necessary to obtain valuable insights from their products’ performance during the pandemic.

At the end of this research, a dashboard was presented with four interactive pages focusing on
different aspects of the data, giving users the option to show sales data based on selected standardized
lockdown transitions.
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6.2 Recommendations

The results of this research proves the usefulness of having set periods when analyzing data. Having a
similar option within the SIS-suite as the My Household Panel (chapter 1.1) to set custom periods for
employees to select when creating a new report can improve standardization within a department.
This option does not only apply to lockdowns, but could also be useful when a supplier has a certain
promotional campaign they want to compare data to a year later, or when a supplier has issues in their
supply chain they want to monitor. Without a function like this, employees will have to check for
themselves whenever they want to investigate past events with the risk of having reports on slightly
different weeks than others.

Secondly, it is likely that during certain national events, most clients already run reports (for example
after kings day, the holiday season or the world cup). Giving clients an option to choose from a list of
popular or interesting weeks could save considerable time especially when a lot of SIS users are
internationals that are not entirely up to date on Dutch traditions or holidays.

6.3 Limitations
There are several limitations to this research, this chapter describes the limitations to this research.

The first limitation of this report is time. This thesis was supposed to be conducted in 10 weeks of
work, limiting the time available to further develop the dashboard and the functionalities. If more time
would have been available, the research could have been more thorough providing more KPI’s.
Besides that, the function to show markdown could have been implemented to provide users with
more context into why a product suddenly performed better/worse than the week before. | would also
have liked to add a functionality to manually add/edit extra transitions in the dashboard besides the 8
presets. Finally, the dashboard design could have been worked on more to improve user experience.

The second limitation was the data availability, [supermarket X] is only allowed to store sales data for
a set amount of years meaning data of the pandemic was only available for a certain amount of time.
This meant that before finishing the dashboard, reports had to be run in advance to make sure data
from the correct periods was still available when developing the dashboard. This also means that this
dashboard is only usable for clients that have their reports from that time period already stored.

The final limitation was the fact that certain data is only available for Loyalty card users (carded
customers). Non-carded customers cannot be identified within customer segmentations like the Stage
of Life-segmentation and thus this dashboard only takes into account carded data.

6.4 Scientific relevance

This research selected certain KPI’s to be most affected and relevant for showing changes in shopping
behavior among [supermarket X] customers. These KPI’s can however be used in similar research for
other retail stores. In addition to this, the extensive list of measures active per week during the
pandemic in the Netherlands can be crucial when information online becomes less available.

6.5 Further research

When finding literature covering consumer habits during lockdowns and pandemics, most articles
only covered global findings and conclusions based on experiences rather than statistical analyses.
This represents a knowledge gap in which measures affect consumers most. It would useful to have a
list of measures and exactly how much they affect consumer behavior. In addition to this, the severity
of each lockdown and its effect on consumer behavior was not uniform. Some lockdowns barely
changed the behavior of consumers and it is unclear whether this is because of habituation or because
the measures were less aggressive.
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Appendix A - Definitions & variables

Table 15 shows the definitions and variables used by SymphonyAl and [supermarket X] in both their

datasets and communication.

Table 15 Definitions and variables of Symphony Al and [supermarket X]

product from selected product groups

Name Abbreviation/Synonyms | Description Measure
Loyalty card Loyalty card, customer Name of [supermarket X]’s
card loyalty/customer card.
Product - Single item
Product group | - Group of product of which data is
aggregated (max 10 per report)
Product - Overarching group of predetermined
universe products of which all product groups must
be part of:
Example: Product groups “White Chocolate
bars” and “Dark Chocolate bars” containing
all products containing white and dark
chocolate compared to the Product
Universe named “All chocolate bars”
containing both product groups in addition
to all other types of chocolate bars. (max 1
per report to which all product groups
compare to)
Total € Sales Total Sales Total sales amount of selected product €/week
group
Card € Sales Carded Sales, Card Sales | Total sales amount in € of selected product | €/week
group of people that used the loyalty card
Customers - Amount of unique households (loyalty Customers/week
cards) that bought selected product group,
only from carded sales
Customer CP Percentage of the total customers from the | %/week
Penetration retailer that bought selected product group
Universe UpP percentage of the total customers from %/week
Penetration selected universe that bought selected
product group
Total Units - Amount of products sold in total Units/week
Card Units - Amount of products sold among loyalty Units/week
card users
Total Average | Total AlV Average price the products from selected €/unit
Item Value product group sold for
Card Average Card AIV Average price the products from selected €/unit
Item Value product group sold for, only from loyalty
card sales
Total - Total cost of lost sales due to promotion Sum of total
markdown discounts in €
Card - Cost of lost sales due to promotion among | Sum of total
markdown loyalty card users discounts in €
Total Baskets - Amount of “trips” or “payments” Number of
containing at least one product from baskets
selected product groups
Card Baskets - Amount of “trips” or “payments” among Number of
loyalty card users containing at least one baskets
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Total Basket - % amount of the total baskets that %/week
Penetration contained products from selected product

groups
Total Average | - Average total price of basket (or €/basket
Basket Size trip/receipt) containing at least one product

from selected product groups
Card Average - Average total price of basket (or €/basket
Basket Size trip/receipt) containing at least one product

from selected product groups among loyalty
card users

Card share of Card share % of carded sales from universe that came | % per week
universe from selected product groups

Primary- PST segmentation Shows data for selected customer group:

Seconday- e Primary: Shoppers that do most/all

Tertiary their groceries at [supermarket X]

segmentation

e Secondary: Shoppers that
occasionally shop at [supermarket
X]

e Tertiary: Shoppers that rarely shop
at [supermarket X]

ShopStyles ShopStyles Filters on type of customer based on their
segmentation product preferences:
e Genieten (“Enjoy”)
e Bewust Gezond (“Consciously
Healthy™)
e Gemak (“Easy”)
o Budget
e (ategorie gedreven (“Category
driven”)
e Traditioneel (“Traditional”)
Stage of Life SoL Filters users based on agegroup (in future
segmentation SIS-updates).
TruPrice TruPrice Shows data for selected customer group in

segmentation

terms of price:
¢ Quality driven customers
e Neutral customers
e Price driven customers

Geography

Channel, medium

e Online (webshop) sales
e Offline (Bricks) sales

Custom buyer
group

My Household Panel,
MyHP, Buyer Group

Group of buyers selected from elaborate
filter function in My Household Panel
(optional in SIS)
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Appendix B - SLR

This appendix will include step 2 to step 6 from the 7-step SLR approach.

Step 2 - defining the inclusion and exclusion criteria

Inclusion criteria

reason

Research on customers
during lockdowns

If we can find out what happens to the
regular customer during lockdowns, we can
start looking at what different types of
measures do

Research on different types
of covid measures and the
effect on people

All people are customers, and finding out
which measures affected us most will be
useful when selecting measures on which
the preset lockdowns will be defined

Exclusion criteria

Reason

Research with no citations

A cited source is an indication of quality,
and although not all cited research is
necessarily valid, all valid research is
usually cited.

Research in languages other
than English or Dutch

As | can only confidently read English and
Dutch, papers in other languages will be
excluded as | do not necessarily trust current
translation tools to be flawless.

Research in physical health

A lot of research about COVID exists in
terms of health effects and the effectiveness
of measures. For this research this is
irrelevant, we only want to know about the
behaviour of people.

research without peer
reviews

Another indication of quality, if the
resdearch is not peer reviewed, | will not use
it

research from before 2019

research from before 2019 can not tell
anything about the effect of covid measures
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Step 3 — Defining databases

Source Motivation or justification to use this
source

Scopus one of the largest databases, a lot of search
options, only includes peer-reviewed
literature

Web of Science Only includes peer-reviewed literature, lot

of search options

Step 4 — Description search terms

key concepts Related terms | narrower terms Broader
terms
Shopping Consumer shopping during behavior,
behavior behavior, brand | covid/ lockdown/ | consumers,
loyalty, purchase | quarantine psychology
decision-making
Covid measures | face masks, Work from home, | event
guarantine, closed bars, closed
isolation, restaurants, closed
lockdowns gyms
Retail e-commerce, Groceries, business
consumer goods, | supermarket
Promotion advertising, Personalized communication
marketing, marketing, special
discounts offers
Step 5- Results
Date Source Search string or search method Total
hits
13-4-2023 | scopus TITLE-ABS- 154
KEY ( covid AND measures AND shopping AND be
havior )
13-4-2023 | scopus TITLE-ABS- 112
KEY (effect AND covid AND measures AND retail )
13-4-2023 | web of science ((ALL=(shopping behavior)) AND ALL=(covid 30
measures)) AND ALL=(different covid measures)
Total 296
apply inclusion and |-284 12
exclusion
Extra sources +1 13

through snowball
effect

Removed after
reading
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Step 6 — Conceptual matrix

Below the conceptual matric, this also contains removed sources and an explanation on why this
source was not relevant.

Journal Title Author Research Application to own

topic research

Transportation | Fhe-tale-eftwe-countries: Zannat, K.E., Removed - Focuses on

Letters modeling-the-effects of COVID- | Bhaduri, E., other countries, with a
19 on-shopping-behaviorin Goswami, A.K., different culture and
Bangladeshand-india Choudhury, C.F. lockdown experiences

Journal of Does sustainable consumption Phang, I.G., Consumer Explains consumer

Social matter? Consumer grocery K.P.D. behavior behavior during

Marketing shopping behaviour andthe Balakrishnan, B., lockdowns
pandemic Ting, H.

Vision Shopping-saferyPractices Mutats - Sehgal. R.. Removed — Focuses on
Consumer-Buying-Behaviour Khanna, P., India
during-COVID-19-Pandemic Malviya, M.,

Dubey, A.M.

Socio- The Covid-19 pandemic and food | Filimonau, V., Vi, | Consumption | Raises the idea that

Economic consumption at home and away: |L.H., Beer, S., during segmentation spread is

Planning An exploratory study of English | Ermolaev, V.A. lockdown likely to change.

Sciences households

Socio- Generation and prevention of food | Strotmann, C., Removed — Focuses

Economic waste in the German food service | Baur, V., Bornert, solely on food waste

Planning sector in the COVID-19 pandemic | N., Gerwin, P.

Sciences — Digital approaches to encounter
the pandemic related crisis

Production and | Impacts of the COVID-19 Delasay, M., Jain, | Grocery Mentions the relevance

Operations pandemic on grocery retail A., Kumar, S. impacts of online shopping

Management operations: An analytical model during behavior.

lockdowns

ekonomski GENERATION Z BUYING Simic, ML; Pap, |Consumer Mentions shift from

vjesnik BEHAVIOR CHANGE IN THE |A behavior luxury items to basic
COVID-19 PANDEMIC goods and the growth in
CONTEXT online shopping

transportation | The Long-Term effects of Javadinasr, M; Covid Supports the idea that
research part f- | COVID-19 on travel behavior in | Maggasy, T; measure working from home
traffic the United States: A panel study Mohammadi, M; | effects increases online
psychology and | on work from home, mode choice, | Mohammadain, grocery sales.

behaviour online shopping, and air travel K; Rahimi, E;

Salon, D;
Conway, MW;
Pendyala, R;
Derrible, S
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work s “Jay- Cai, MJ; Velu, J; Removed - More
employment Liminal-Experience-of Normal Tindal, S; focused on floor
and society and Extreme Work ina UK Bennett, ST operations
Supermarket-during-the COVID-
19 Pandemic
Journal of Impact of Covid-19 on consumer | Jagdish Sheth Consumer Explains different
business behavior: Will the old habits behavior stages consumers go
research return or die? through during
lockdowns
research in Grocery or @grocery: Astated Maltese, I; Le Removed — Focuses
transportation | preference-investigation-in-Rome | Pira, M; solely on profit growth
economics and-Mian Marcucci, E; from deliveries in
Gatta, V; Rome and Milan, which
Evangelinos, C are very specific
situations
psychiatry Why-didalHthetetetpaper David, J; Removed — focuses on
research chsappear? Distinguishing Visvalingam, S; panic prevention
between-panic-buying-and Norberg, MM
I . .
computers in Adoption of shopper-facing Wang, XQ; Removed — discusses
human behavior | technologies under social Wong, YD; Chen, technology adoption
distancing: A conceptualisation TY; Yuen, KF and trust among

and an interplay between task-
technology fit and technology
trust

shoppers
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Appendix C — Dashboard Drafts
Dashboard
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Dashboard setup

» Build new event impact analyzer report

o Select “KPI's over time”

o Select all weeks 202001-202213

o Select stores vs Bricks”

o Enable Mex

o Run report

+ Copy data to dashboard

o Open dashboard document on “raw data” sheet
Download and open Mex report of “KPI's over time”

o Select cell B6 and then hold ctrl+shift while tapping arrow right
once then arrow down to select the entire table of data and copy
it using ctrl+c

o In the dashboard document, select cell Al and paste using ctrl+y
to paste the new data in the “raw data" sheet of the dashboard.

+ Update the dashboard

o Press the "update"” button to the right of the raw data table to

update the figures, product groups to the new data.

Update

Sum of Card Baskers




Appendix D — Dashboard revisions

Dashboard
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Covid dashboard

The purpose of this dashboard is to provide you with relevant product performances during lockdowns based off of your event impact
analyzer MEX report.

How do consumers react when a fockdown starts? How do they respond when they end?
What happens when the offices close and the kids can't go to school?

This dashboard will give you the tools to answer questions like these. It will allow you to quickly switch b lockd provide a
full list of active measures during and before a lockdown together with relevant data to provide more insight into how consumers
behave during a lockdown.

Covid calendar

.
Dashboard setup explained
In sheet “Covid Calendar”, a full list of active Looking at the data, it is found that the most
+ Build new event impact analyzer report measures during every week of the lockdowns activity in performance happens during the first
o Select "KPI's over time” is given. From this list, 3 lockdowns and 1 few weeks of a lockdown after which most metrics
o Select all weeks 202001-2022 curfew period were identified and matched stabilize again until the lockdown ends. For this
o Select stores vs Bricks" Yo with sales data the following periods were set: reason this dashboard looks at the first 4 weeks of
o Enable Mex seEmentaiien s * Lockdown 1: weeks 202011-202026 every selected lockdowns’ start or end {event) and
> Run report * Lockdown eeks 202042-202125 compares it to the 4 weeks leading up to that
= Copy data to dashboard * Lockdown 3: weeks 202144-202212 period (comparison).

o Open dashboard document on "raw data" sheet » Curfew: weeks 202103-202116

a Download and open Mex report of "KPI's over time”

a Select cell B6 and then hold ctrl+shift while tapping arrow right
once then arrow down to select the entire table of data and copy

Lockdown X

it using ctrl+c
o In the dashboard document, select cell Al and paste using ctrl+v

Predetermined transitions:

to paste the new data in the “raw data” sheet of the dashboard
+ Update the dashboard
o Press the “update” button to the right of the raw data table to
update the figures, product groups to the new data.

Tutorial

1.Graph shows data from selected filters on the

U Ieft, Use the metric 1. and 2 options ta show
se cases multiple metrics in the same figure, Change Lo
% change from values to show weekly growth
o 9 vs absolute values.
Showing product groups 2.The table below shows all praduct groups'

growth vs the comparison period for every
metric. Best and worst performers are
highiighted to the right of the table, Values are
dynamically updating as filters on the left are
changed.

3.Table on the top right shows the selected
lockdown period and presents the active covid
measures during the comparison period and
selected period.

4,Full values are displayed in the table at the

performance during selected
lockdown period and
showing growth/decline to
comparison period

Tutorial
se cases

Comparing customer
segmentations to each other
to show shopping behavior
among different types of
customers during lockdowns

Tutorial

1.Graph shows data from selected filters on the
left and hottarn. Use the 2 different product
group filters (o show 2 product groups in the
same figure. Use the metric option to show a
different metric in the graph. Change to %
change from values to show weekly grawth vs
absolute values.

2.5pider chart on the right shows the growth
during the selected periad of all metrics from
the 2 selected product groups, Underneath
this graph the actual values are displayed
highlighting the better performing product
group.

3.Full values are displayed in the table at the

Use cases

Comparing 2 product groups
in greater detail during a
lockdown period

Comparing online vs offline

sales during lockdowns and
showing exclusivity



Appendix E — Questionnaire results

Questions
Please assess dashboard by adding “x” at position

Example shown in first 5 scores

annoying X enjoyable
B(r)\fjerstandable X understandable
creative X dull

easy to learn X difficult to learn
valuable X inferior
boring exciting

not interesting interesting
unpredictable predictable
fast slow
inventive conventional
obstructive supportive
good bad
complicated easy
unlikable pleasing
usual leading edge
unpleasant pleasant
secure not secure
motivating demotivating
meets does not meet
expectations expectations
inefficient efficient

clear confusing
impractical practical
organized cluttered
attractive unattractive
friendly unfriendly
conservative innovative
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Results

Each X’s position (from 1 to 7) was placed for each participant per score.

10
11

12
13
14
15
16
17
18
19

20
21

22
23

24
25
26
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