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The purpose of this thesis is to provide a sales analysis tool for a commissioning company,
Schiedel Savuhormistot Oy. The company is a part of Schiedel group, Europe’s leading
chimney manufacturer and supplier, known for its high-quality steel and ceramic chimneys.

The outcome of this thesis is a business intelligence solution for the commissioning com-
pany which will facilitate analysis and decision making by providing dynamic Excel tool ta-
bles and charts from sales data. The solution is built with MS Excel, SAP Business Ware-
house and Visual Basic code that automates data retrieval. The tool is built for the man-
agement, sales personnel, and finance personnel of the commissioning company, and with
slight modifications, it can also be used by other group subsidiaries. The tool helps the
sales department staff with their daily sales activities, as it provides them with sales analy-
sis on several different levels, as well as makes suggestions on which customers need at-
tention. On the other hand, the tool will provide the management, and Controller auto-
mated charts and an analysis dashboard to facilitate monthly reporting to the mother enti-
ties. The tool is made so that users who are not proficient in Excel can also easily find the
information they need. The basis of the tool is a previously created sales report made by
the author.

The thesis involves desktop research on financial and managerial accounting, as well as
business intelligence. The improvement suggestions from the company were collected
through qualitative methods and personal experience: Key users of the sales report were
interviewed to find out what they needed from the tool, and, as the author is a user of the
current tool as well as the resulting tool, some of the improvements were provided by her.

The resulting tool is much faster and simples than its predecessor, and it can be used in
various ways. It supports the users’ needs and only contains specific charts and tables,
which the users have requested.

After project implementation, the outcome was evaluated and suggestions for future devel-
opment were provided. Overall the tool was found well implemented and easy to use, and
it has met all requirements set to it at the beginning of the project.

Keywords
Sales analysis, Revenue, Business Intelligence, Bl, Report, Analytic Tool, Managerial Ac-
counting, Excel, Pivot, Dashboard, VBA
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1 Introduction

In this chapter, the reader is first introduced to the case company and the background of
this project: what the tool is about, who it is for, and why it is important to the company.
The next thing in this chapter is introducing the project itself: the project objective, phases,
and scope. The strengths and weaknesses of the project are also analyzed, and key con-
cepts are defined.

1.1 Introduction to case company and project background

Schiedel Savuhormistot Oy, the case company, is a daughter company to Schiedel, Eu-
rope’s leading Chimney manufacturer. The headquarters is located in Nu3bach, Austria,
and it has production facilities in 18 European countries. In 2016, Schiedel had approxi-
mately 1400 employees, and the group’s revenue was 176 million euros. Schiedel is part
of Standard Industries, a USA based corporation, which specializes in roofing solutions.
(Schiedel 2018.)

The company sells its products (ceramic and steel chimneys) to several types of custom-
ers, such as hardware stores, stove shops, and stove installers. These three main types
of customers offer very different possibilities and challenges for the business. The com-

pany has an office in Espoo and production facilities in Turenki.

The goal of this thesis project is to revise and improve a sales analysis tool has previously
made for Schiedel Savuhormistot by the author. The tool is critical for proficient business
planning, as it helps management, financial department, and sales department analyze
sales from various viewpoints. It improves the company’s ability to evaluate the current sit-
uation and possible business tactics in a more agile manner. For example, it tells if a cer-
tain customer has decreased their purchases, which in turn should prompt the responsible
sales manager to find out why and act accordingly. It also helps with planning campaigns,
and with analyzing the current product mix for the whole company, a particular area, or a

single customer.

The prototype or alpha version has these dimensions: time (three past years, on yearly
and monthly level), single customers, business lines, and products. The prototype is partly
in English, partly in Finnish, because the data is in English, and the users are Finnish. In
addition, the products are grouped as they are used by the group, but this does not serve

the local users, as a different way of grouping is used in Schiedel Finland.



The Managing Director’s wish is for the translations and groupings to be fixed, and there
are several ways the tool can be developed further. One useful aspect is a possibility to
analyze the customers on different levels. With the prototype, only single customers could
be analyzed, but the commissioning party wishes to add customer groups and sub-groups
to the analysis. Another valuable information is the contribution margin or gross profit. A
contribution analysis is required for the group reporting on a monthly basis and having a

faster way to conduct this analysis saves hours of work each month.

1.2 Project objective and scope

The goal of this thesis is to build an improved version of a sales analysis tool made previ-
ously for the case company Schiedel Savuhormistot Oy, thus improving the resources for
business analytics and managerial decisions. The project is carried out with the following
project tasks:

PT 1. Writing a theoretical framework

- Setting up RefWorks

- Reading and writing about:
o Strategic and operational management accounting
o Sales and pricing strategy where applicable

PT 2. Defining the project outcome with the prospective users

- Finding out what information do the users want and need
- Getting feedback on the usability
- Using findings from the theoretical framework for further improvements

PT 3. Implementing the Beta version

- Finding out how to get the additional data established in task 2
- Retrieving and checking the data

- Adding the additional charts and tables

- Working on the tool usability with Visual Basic and MS Excel

PT 4. Testing the Beta

- Giving the beta version to the users for a test round

PT 5. Finalizing the Release version

- Making the improvements gathered in the Beta testing
- Creating user instructions

PT 6. Making the tool presentable

- Adjusting the tool figures, so that it can be presented in the thesis
- Writing about the process of making the tool



PT 7. Analyzing the outcome

- Analyzing the final tool
- Making recommendations for future use
- Writing about the outcome

Table 1. Overlay matrix

Project task

Theoretical frame-

work

Project manage-

ment method

Outcome

PT 1. Writing a theo-
retical framework

PT 2. Defining the
project outcome

PT 3. Implementing
the Beta version

PT 4. Testing the Beta

PT 5. Finalizing the
Release version

PT 6. Making the tool
presentable

PT 7. Analyzing the
outcome

Financial and mana-
gerial accounting
and Bl

Managerial account-
ing, Business intelli-
gence

Financial and mana-
gerial accounting
and Bl

Business intelli-
gence

Financial and mana-
gerial accounting
and Bl

The outcome of pre-

vious tasks

The outcome of pre-

vious tasks

Research

Interviews with
prospective users

Working with
Business Ware-
house, MS Excel
and Visual Basic
Interviews, Work-
ing with Business
Warehouse, MS
Excel and Visual
Basic

Working with

Business Ware-
house, MS Excel
and Visual Basic
Working with
Business Ware-
house and MS
Excel

Project and out-

come analysis

The theoretical
framework, chapter
2 ready

Clearly defined pro-
ject scope and out-

come

Beta version ready
for testing

Improvement sug-

gestions

Final version ready

Model version and

chapter 4 ready

Chapter 5 ready

The project scope consists of making a highly automated, dynamic, and interactive sales
analysis tool, which is built from the ground up. The tool is implemented with excel, and
the data comes from Business Warehouse, an SAP extension. A customized data query is
built in Business Warehouse to facilitate data retrieval. A data transformation file auto-

mated with a macro is built for data retrieval and version management purposes. The file



includes a data transformation table that fixes all issues with the source data, such as
making translations, regrouping data to account for changes in the organization, adding

information like geographical locations, customer hierarchy and so on.

1.3 International aspect and risks

This project has three international aspects. The tool serves the needs of the local sales
department as well as help finance department and management generate reports to the
mother entity. This requires translating the data into Finnish or English whichever is suita-
ble for that function. The product families are slightly different in the parent company, and
thus the data needs to be converted to meet local standards so that it is understandable to
local employees and customers. Secondly, the tool is made so that it can be easily used

in other country organizations than Finland. Lastly, the theory part includes discussion on
both Finnish and international accounting standards.

The biggest risk for this project is how the project scope fits in with the tools available. It
might prove difficult to handle so much data with basic Excel tools. If the number of tables
slows the tool down too much, then project scope might have to be adjusted. Another risk
is not being able to conduct the product testing interviews since the interviewees are busy
people and might have conflicting schedules. Careful scheduling is in order, to mitigate
this risk.

1.4 Expected results and benefits

There are three types of results that stem from this thesis work. There is the actual output
of the project: a dynamic and interactive excel tool which is used in several functions in-
side the organization and can easily be adapted to be used in other country organizations
apart from Finland. The resulting tool, in turn, has the potential of changing the way
sales department approaches sales negotiation and how they form their tactics. It also en-
ables the finance department to allocate their time more efficiently in activities that gener-
ate value to the company instead of doing routine tasks. Lastly, and most importantly the
output and possible resulting changes have the potential of improving the case company's
performance, as it helps with producing insights which in turn helps with forming astute

sales strategies and tactics.

This thesis work offers benefits to many stakeholders, including the author, the case com-

pany, and the customers and sister organizations of the case company.



The author gains important skills including Visual Basic, project management, communi-
cation, academic writing, and research skills. Creating a tool like this demonstrates im-
portant professional competencies, such as time management, automating one’s own

work, and creating useful tools with advanced MS Excel skills.

The case company gains two kinds of benefits. The first benefit is the saved time in peri-
odic financial reporting. One sheet on the tool automatically generates six charts that are
required in monthly reporting procedures. Generating those charts manually each month,
combining data from different sources has taken approximately two hours of work per
month. In addition to the charts, the monthly reporting requires an analysis of the monthly
figures and explaining the drivers behind them. Another sheet on the tool has preset cal-
culations for the effects of product mix, customer mix, and other key drivers. Having this
feature will make analyzing figures faster and saves up to four hours of work each month.
As periodic reporting is a busy time, the time left for analysis is limited. Saving time in rou-
tine tasks will make space for deeper analysis, valuable insights and more throughout the
communication. The tool is made so that it can be easily adapted to other countries if
needed. At the time of writing this thesis, at the tool has been requested by the finance
team of Nordic countries and is provided to them when finished.

Apart from the finance department, the sales and management personnel will also gain
a valuable tool. Previously there has been no fast way to analyze sales by customer,
product, area, and so on. The only way has to been to retrieve a list from SAP or query
the data in Business Warehouse, but the first option does not provide lists for all men-
tioned viewpoints, and the latter has not been accessible to sales managers. Both of

these approaches demand an internal internet connection.

The tool is made fast and easy to use, and also visually pleasant and simple. It is made so
that using the sales sheets requires no MS Excel skills. All of these aspects aim to lower
the barrier of data-analytics, which can, in turn, increase the use of actual figures for the
purposes of sales negotiation and short-term business decisions. The tool is made so,
that it can be also shown to customers, which facilitates sales negotiations and provide
additional service to customers, who sometimes request information about their pur-
chases. All graphs that are meant to be shown to customers or used in group reporting

have been done by using brand colors.

In the future, the tool can also provide an interactive interface for analyzing the effect of

different types of sales visit and their frequency. This is something that no other tool



provides currently for the company and will contribute an important way of analyzing sales

performance and activity.

15 Key concepts

The following concepts are the core concepts on which the tool depends. First, manage-
rial accounting and some general accounting concepts are defined. The concept of busi-
ness intelligence is defined last. All of these terms are discussed more in depth in chapter
2.

Managerial accounting focuses on internal reporting. It provides managers whichever
analysis they need in order to make good business decisions. Unlike financial accounting,
managerial accounting does not simply report what has happened, it also tries to explain
why things have gone the way they did. (Braun & Tietz 2015, 20-22.)

For the purpose of this thesis, the words revenue, or sales, mean total net sales invoiced
from a customer during a certain period of time. The amount excludes value-added tax
and rebates given to the customer. No manual adjustments or variable considerations are
visible in the data. The reason for this difference, as well as revenue and its components,
is explained in the next chapter.

Gross profit is a profitability ratio which is calculated by subtracting costs of the inventory
sold from the sales revenue. Gross margin percentage is calculated by dividing gross
profit by the sales revenue. The ratio can be of help in forming and analyzing the results of

a pricing strategy. (Horngren & al. 2012, 173-176.)

Azvine, Cui, Nauck, and Majeed (2006) define Business intelligence, or Bl, as capturing
raw data and transforming it into actionable information which will help to improve busi-
ness. They also mention that Bl can be defined as data reporting and visualization or busi-
ness performance management. All of the definitions above align with the purpose of the

tool.



2 Combining the theories of sales and analytics

The objective of this chapter is to establish the theory behind the sales analysis tool. The
chapter answers the questions why the tool is necessary, where the analyzed figures

come from, what the figures mean, how they are formed and why the tool is built the way
it is. This chapter is essential for understanding the implications of the insights the tool re-

veals.

The theory is formed of five parts: financial accounting, managerial accounting, key fig-
ures revenue and variable costs of goods sold, and business intelligence. All of these
themes are important: Financial accounting defines the data processed by the tool. Mana-
gerial accounting is the meaning behind the analysis - it defines why managers need this
information, and what they should concentrate on. Definition and causal effects of the two
key figures are essential information for users of this tool. Business intelligence is the
method used to form and improve the analysis tool. It converts the numbers into a form
that allows users to get the maximum value out of them. The figure below displays how

the main aspects of the theory are interconnected.

Sales transactions
recorded in ERP system

Insights provided by
managerial accounting
(by using business
intelligence)

Increased sales produced
by improveded
knowledge

S~

Figure 1. The interdependence of financial accounting, managerial accounting, business

intelligence, and business performance

As the thesis is written about sales, all accounting concepts that have to do with other fi-
nancial statements than the income statement are excluded. Items that appear “under”
contribution margin in the income statement are also left out. This includes items such as
fixed costs, depreciation, finance costs and tax. Cash flow or working capital will not be



analyzed nor included in the theory since those are not relevant for the purposes of the
sales analysis tool. Since accounting standards are a very relevant part of the key figures,
the original IFRS standards are researched for this theory, especially standards IFRS 15
and IAS 2. The managerial accounting part of this theoretical framework includes topics
such as budgeting, performance measurement and the role of managerial accounting in
modern business. All of the aforementioned topics are closely connected to the tool. The
business intelligence part will introduce the general concept of Bl, and more specific top-
ics, such as ETL-process, data models dimensions and hierarchies. Aspects such as data

warehouses and in-memory computing which will not be explicitly used are left out.

2.1 Financial accounting —what is it, and why it is done?

It is important to understand some essential financial accounting concepts for one reason.
The definitions of revenue, gross margin, and their building blocks come directly from fi-

nancial accounting standards.

Barker (2011, 7, 47) defines financial accounting as “comprising a single model for meas-
uring financial position and financial performance.” He specifies that an accountant’s job is
to arrange a mass of transactions into a set of accounts. Financial statements are high-
level summaries — single line on a financial statement can consist of thousands of individ-
ual transactions. At this point, it should be noted that those single transactions that have
to do with sales are the focus of this report, but unlike in financial accounting, the sales

analysis tool aims to extend and compare the information.

Barker (2011, 7) suggests that accounting is subjective and that not everything can be
measured. He states that there can be several assumptions that lead to different valua-
tions, and thus a different amount of profit, but which are equally reasonable. There are,
however, countermeasures to mitigate these issues. Horngren, Sundem, Elliott, and Phil-
brick (2012, 38.) state that to solve the problem of credibility of financial information an
honorable expert third party is introduced to examine the financial material and provide
assurance about the credibility of the statements. There are also four ethical rules that are
associated with accounting: prudence, consistency, objectivity, and relevance (Dyson &
Franklin 2017, 31). The third factors that make accounting more objective are different

standards and legislation, which are discussed in the next chapter.



2.1.1 Relevant standards and legislation

To bring a measure of reliability and uniformity to accounting decisions, governments of
developed countries have established their own accounting standards. These standards
are referred to as Generally Accepted Accounting Principles (GAAP). While it is good to
have a set of rules to follow, the issue of incomparability between companies from differ-
ent countries still remains. To solve this problem the International Accounting Standards
Board (IASB) was formed in 2001. IASB's objective is to develop a single set of high-qual-
ity standards, called IFRS or International Financial Reporting Standards, to facilitate deci-
sion-making in the global capital market. (Harrison, Horngren, Thomas & Suwardy 2013,
7.) Currently, 156 jurisdictions all over the world are publicly committed to supporting IFRS
as the global accounting standards. Of these jurisdictions, 144 require the use of IFRS
Standards and the remaining 12 permit the use of the Standards. (IFRS 2018.)

As the case company operates in Finland, it is subject to Finnish accounting legislation.
Finnish law recognizes IFRS standards and allows entities to follow them excluding some
exceptions, which do not concern the scope of this thesis. Chapter 7a of the Accounting
Act states that “A reporting entity referred to in section 2 subsection 1 may prepare its fi-
nancial statements in accordance with international financial reporting standards.” The
case company keeps two sets of books or ledgers. One ledger is done based on Finnish
Accounting Standards, and one is done based on IFRS standards. All reporting done to
the mother entity is done based on the IFRS ledger.

2.1.2 Time periods in accounting

Businesses report their performance over periods of time, most popular of which is a cal-
endar year. Companies can also choose to use annual time periods that differ from a cal-
endar year. These are called fiscal years. Financial statements are often prepared more
often than once a year: Some companies use monthly reporting; some use quarterly re-

porting. These shorter time periods are called interim periods. (Horngren & al. 2012, 61.)

In the case company financial statements are prepared 12 times a year. These 12 interim
periods, however, are not based on calendar months, but on 12 periods that last four or
five weeks each. This method, called 4-4-5 period or calendar, is mostly used in retail. It
divides the 52-week year into four 13-week quarters, all of which contain two four- week
periods and one five-week period. One stated advantage is better comparability year on

year as each period contains the same amount of each weekday as the same period in



the previous year. On the other hand, 4-4-5 reporting can cause difficulties for system ad-

aptations as well as cost allocations. (Nakisa 2019.)

Most businesses do not record business transactions based on when money changes
hands but based on when the goods or services were delivered. This is called accrual ac-
counting. It shows the impact of a business transaction on the period when the perfor-
mance has happened. (Harrison & al. 2013, 140-141.) Recognition of costs and revenues

is looked at in more detail in chapters 2.4.4 and 2.5.2.

2.2 Managerial accounting — how does it benefit the company?

Managerial accounting or management accounting generates, communicates and uses
financial and non-financial information to control activities and to facilitate decision-mak-
ing. It does not follow standards or regulations so organizations can freely choose how to
generate and use the information. The needs of the organization define what type of infor-
mation is generated and when. (Groot & Selto 2013, 3.) Horngren & al. (2012, 21) further
differentiate managerial accounting from financial accounting by pointing out that unlike
financial accounting which produced information for external stakeholders, managerial ac-
counting serves internal decision makers, such as department heads and top executives.
Dyson & Franklin (2017, 10) specify various functions of managerial accounting, including
developing strategy, planning, controlling, information supply, funding, and governance.

2.2.1 Role of managerial accounting is changing

Managerial accounting was originally developed by engineers and industrialists during the
industrial revolution in the 19™ and early 20" centuries. The information was used to de-
cide how resources could be best applied to increase profits. Since then various manage-
rial accounting systems, such as forecasting and business analytics, have been invented
to satisfy the needs of businesses that operate in increasingly complex and fast markets.
(Groot & Selto 2013, 16.)

To recognize the fact that the role of managerial accounting is changing, Institute of Man-

agement Accountants (2008, 1), has issued a new definition of management accounting:

Management accounting is a profession that involves partnering in management de-
cision making, devising planning and performance management systems, and
providing expertise in financial reporting and control to assist management in the for-

mulation and implementation of an organization’s strategy.

10



Similarly, Braun and Tietz (2015, 25) contemplate, that since management accountants
are becoming free of mechanical routine tasks centered on recording past transactions,
their role is changing towards business analytics and advisors who support business deci-
sions with their data. They also note that it is still a management accountant’s duty to en-
sure that financial records are justly reflecting the company’s performance. Cokins (2013,
23) takes the approach of supporting business behavior even further by arguing that the
purpose of management accounting is nowadays to influence all company employees and
decision makers. He also implies that a management accountant should bring focus to im-

portant issues.

2.2.2 Breaking down management and decision making

There are three main responsibilities of management: planning, directing and controlling,
all of which are connected to decision making. Planning means setting goals and decid-
ing on ways to achieve those goals. Directing means overseeing operations and using a
variety of information to determine the best course of action. Controlling in its core is esti-
mating the current state of things, comparing it against the plan and if necessary, taking
action to correct the course. For the purpose of this thesis, the most essential of these are
directing and controlling. Figure 2 below depicts how these responsibilities relate to
each other and decision making. (Braun & Tietz 2015, 20-22.)

Planning

¥

Decision Directing Feedback

making

¥

Controlling

Figure 2. Managers’ Three Primary Responsibilities (adapted from Braun and Tietz 2015,
20)

Providing data for short term decision making is one of the most important purposes of

managerial accounting. There are many types of decisions managers have to make, such

11



as pricing decisions, closure and shutdown decisions, make or buy decisions and many
more. Closure decision means closing a segment that is not contributing to the overall
profitability of the company. A shutdown is a temporary closure. IT must be kept in mind
however, that even if a product is not profitable in and of itself, it might help generate reve-
nue for other products for example by acting as a supplement. (Dyson & Franklin 2017,
406-408.) A way of measuring the profitability of a cost object, such as a product or a cus-

tomer is looked at more closely in chapter 2.4.

Profitability can also help with a make or buy decision, which means deciding whether to
produce a good or service in-house or to buy it from an outside provider, which is called
outsourcing. With these kinds of decisions, it is important to also consider other factors
than monetary issues. An external provider might not be able to fully meet the company’s
needs, or the delivery times might be too long. If this is the case, better profitability alone
should not influence the decision. (Dyson & Franklin 2017, 408.)

2.2.3 Budgeting

Groot and Selto (2013, 143) describe budgets as quantitative expressions of planned in-
and outflows of money which are driven by business activities, which in turn are guided by
business objectives. Similarly, Braun and Tietz (2015, 521-522) define budget as a “quan-
titative expression of a plan”. They describe the budget process as something that starts
with strategic planning, which is illustrated in a loose long-term budget, from which are
formed short-term budgets of one fiscal year. These annual budgets are then broken
down to monthly budgets. In the commissioning company, this is called phasing. Braun
and Tietz (2015, 522) also mention that many companies use either budgeted or actual
figures of the previous year as the basis of the new budget, and adjust for things such as
new sales areas, products or customers, changes in costs caused by whatever reason,

and the effects of changes in competition.

Groot and Selto (2013, 143) indicate that budgets are used especially to support the plan-
ning and control aspects of management. There are several aspects of planning which
can be helped by budgets. Braun and Tietz (2015, 523) mention that managers are forced
to think their plans through in much more detail if they have to participate in budgeting.
Another benefit they point out is communication; company strategy can be communicated
to employees partly through budgets. Groot and Selto (2013, 144) identify a third aspect:
budgets help to illustrate causal relationships between planned activities and future finan-
cial position. They also state that this applies to the coordination of different organizational

functions. Braun & Tietz (2015, 592) note this same thing and give an example of how

12



launching a new product might affect marketing, sales, production and customer service

teams’ activities. All of this can and should be illustrated in a budget.

A budget also helps with the controlling aspect: it is often used as a benchmark for perfor-
mance. Controlling is somewhat more straightforward if performance can be measured
against numerical figures. (Braun & Tietz 2015, 523.) The sales analysis tool is going to
be an important factor in the controlling of the case company, as it allows benchmarking

actual sales against both budget, and previous years.

2.2.4 Performance measurement

As mentioned in chapter 2.1, financial accounting provides a high-level summary of the
company’s performance. Managerial accounting, on the other hand, aims to dive beneath
the numbers to find out why the performance is as it is. One way to do this is by breaking
the company down in responsibility centers. Braun and Tietz (2015, 592) define respon-
sibility center as a part of an organization that has a manager who controls and plans the
activities in a particular part. These centers have their own budgets, and the managers of
the centers report their performance to their own superiors (Braun & Tietz 2015, 592).

Braun and Tietz (2015, 592) identify four types of responsibility centers. These are cost
center, revenue center, profit center, and investment center. Groot and Selto (2013, 312)
identify these same four centers but call them organizational sub-units. They imply that
these sub-units are used for decentralized organizations, as a way to reflect boundaries of
autonomy. The mother entity of the case company uses all of these responsibility centers

or sub-units, but only revenue centers and profit centers are relevant to this thesis.

Braun and Tietz (2015, 592) define profit centers as company parts where managers are
responsible for both income and costs of the pertinent segment. They give an example of
a product line, and this is also how profit centers are determined in the case company.
How these profit centers are called varies by context, but in the sales analysis tool, they
are called business lines. In Finland's entity, there are three main business lines: ceramic
and steel chimneys, and stoves. Each profit center or business line is broken down to sys-
tems, which is to say products. Sales and contribution margins are budgeted for each

business line and system.
Revenue centers are areas of business where managers are responsible for revenues

only; they are often geographical areas (Braun & Tietz 2015, 592). This is also true for the

case company. Each sales manager has their own sales area, called a sales group. The
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sales budget is divided into each sales group. Groot and Selto (2013, 312) use the word
sales center to describe revenue centers. They point out that companies evaluate sales

centers based on sales growth, sales levels, and market share or its growth.

2.2.5 Sales performance control

Sales performance evaluation can be categorized in various ways. A study by Zallocco,
Bolman, Pullins, and Mallin (2009, 605-606) classifies sales performance measurements
in four categories, which are explained below, and depicted in figure 3.

— Internally oriented effectiveness measures, such as sales volumes, presentation skills
and so on.

— Internally oriented efficiency measures which measure productivity, profitability, gross
margin and so on.

— Externally oriented effectiveness metrics which include customer feedback, market
share and so on.

— Externally oriented efficiency measures, which include closing ratios per number of
calls and presentation. The matrix below depicts these four measurement groups.
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Profitability

Sales volumes

Mix change

Presentation skills Gross margin

Number of sales

Listening skills :
calls/meetings

Internally oriented
Selling capabilities

Customer feedback
Number of customers
Market share
Number of new accounts
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account
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£
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Effectiveness Efficiency
Outcomes Effort

Figure 3. Performance measurement categories (adapted from Zallocco & al. 2009, 606)

Due to the fact that the data in the tool is coming from an ERP system, and not CRM or an
external data source, this tool will offer mostly internally oriented efficiency measures. The
only efficiency-related measure used is sales volume. Performance evaluation can be
based on quantitative or qualitative data, and in the case of this thesis, the data is mostly
guantitative. Different aspects of data analysis are further discussed in subchapter 2.5.
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2.3 Revenue, pricing, and their many aspects

This chapter deals with the most central concept of this thesis — revenue. Firstly, the main
terms are defined, and then revenue recognition and measurement are discussed in de-
tail. Furthermore, this chapter will discuss how a company may use different techniques
and strategies to affect its revenue streams. As pricing is one key aspect of revenue man-

agement, different pricing approaches and strategies will also be discussed.

2.3.1 Definition of revenue

Beil (2013, 2) defines revenue as “the result of a sales transaction with a customer.” He
specifies that for revenue to be recognized, it has to be earned and realizable. But to fur-
ther understand revenue we will first have to look at the different words that are used to
describe economic inflows to a company. The Conceptual Framework for Financial Re-
porting (paragraph 4.29) distinguishes two types of income: revenue and gains. It states
that “Revenue arises in the course of the ordinary activities of an entity and is referred to
by a variety of different names including sales, fees, interest, dividends, royalties, and
rent.” From this, it can be seen that, unlike in Beil’s definition, sales are only one of the

possible sources of revenue.

Harrison and al (2013, 13.) distinguish revenue as something that arises from normal
business operations as opposed to gains which normally arise outside of the ordinary
course of business. As an example, they give sales revenue as opposed to gain on a sale
of a subsidiary. On the contrary, The Conceptual Framework for Financial Reporting (par-
agraph 4.30) does not make this sort of distinction but states that gains may or may not
arise from ordinary course of business. For the purpose of this thesis, terms sales and
revenue are used interchangeably. Product sales and freight income are the only sources

of revenue relevant to this thesis.

2.3.2 What can be recognized as revenue?

Recognition of a business transaction (in this case, sales), is a process where an item is
incorporated in to balance sheet or income statement if it meets the criteria of recognition.
The recognition of revenue is further defined in International Financial Reporting Standard
15. This standard is only applicable to revenue arising from contracts with customers,
which is to say that activities, where the contract parties share risks and rewards of the

activity are outside the scope of the standard (International Financial Reporting Standard
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15 paragraph 6). All sales in the sales analysis tool arise from contracts with customers

and are thus inside the scope of this standard.

International Financial Reporting Standard 15 (paragraph IN17.) distinguishes five steps
that need to be applied to recognize revenue: ldentifying the contract, and performance
obligation, determining transaction price and allocating it to performance obligation, and
finally recognizing the revenue to the correct time or period of time. Step one is not rele-

vant to this thesis, steps from two to five are discussed in subchapter 2.3.3.

2.3.3 When can revenue be recognized?

As discussed in chapter 2.1.3, in accrual accounting the business transaction is recorded
to the period when the performance has happened. What does that mean for sales reve-
nue? The Conceptual Framework for Financial Reporting (paragraph 4.31) states that “An
entity shall recognize revenue when (or as) the entity satisfies a performance obligation by
transferring a promised good or service (ie an asset) to a customer. An asset is trans-
ferred when (or as) the customer obtains control of that asset.” There are two things in this

statement that will need further clarification. One of them is a performance obligation.

A performance obligation is a promise to deliver the customer a good or a service, or a
series of goods or services. An activity which a company has to perform in order to deliver
the good or service that is the performance obligation is not a performance obligation in
and of itself. Such an activity could be administrative work done in order to set up the con-

tract. (International Financial Reporting Standard 15 paragraph 22, 25.)

Revenue can be recognized either over time or at a point in time. The point of time where
the revenue should be recognized can be determined by when the control of the asset is
transferred from the company. This can mean, for example, that the physical possession
and the significant risks and rewards of the ownership of the asset have been transferred

to the customer. (International Financial Reporting Standard 15 paragraph 33, 38.)

The case company recognizes its revenue at a point of time, which is determined by the
Incoterms used to conduct the delivery of the goods. Jiménez and International Chamber

nn

of Commerce (2012, 43.) define incoterms as "standard international "trade terms" " which
define clearly the risks, costs, insurance and customs duties of international transporta-
tion. There are 11 different incoterms, most of which have an individual combination of
transfer of risk, costs, and insurance. (Jiménez and International Chamber of Commerce

(2012, 46.) The case company uses FCA, CPT, and CIP in all of which the control is
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essentially transferred to the customer at the point when the goods are transferred to the
carrier. In practice, this means that the revenue is recognized on the day when the goods

leave the company's premises.

2.3.4 Revenue management and pricing

Revenue management is a relatively new topic to business and finance management,
originating from a pricing strategy of an airline company in 1985. It constitutes of various
techniques, used to increase demand for product or services. One key aspect of revenue
management is pricing. A company can increase demand on a low season by reducing
prices through special pricing, such as discounts. Another type of revenue management is

to give more visibility to products with higher gross profit. (Huefner 2015, 2-4, 20.)

Pricing can be a powerful tool in business strategy: a price increase can have nearly twice
as much impact on EBIT as a similar increase in revenue (Liozu 2015, 19-21). These
measures have to be considered carefully, though: continued discounts can lead to in-
creased demand for lower prices, which can affect the company’s revenue negatively in
the long term. In the worst-case scenario, lower prices can become the industry standard.
A company should also take into consideration the price elasticity of the industry. If there’s
little price elasticity, i.e. if prices do not affect demand considerably, it is not lucrative to
engage in discounting. (Huefner 2015, 79-84.)

There are two main types of prices: list prices and quoted prices. List prices are fixed for
all customers, normally for a period of time, and quoted prices are calculated for each or-
der, or project or situation separately. This is the most fitting type when the products or
services are custom-made. Construction industry commonly uses quoted prices. (Huefner
2015, 39-40.)

How is a price determined then? There are several approaches to pricing, which base the
price on different aspects. Cost-based pricing determines the price from the cost of
goods sold, plus a mark-up to cover overhead costs and generate profits. In competition-
based pricing, the price is determined by how much other sellers are charging for similar
products. As mentioned previously, this kind of pricing is hazardous, as it can lead to a
price competition between vendors, which can, in turn, lead to unsustainable pricing and
decreased profitability. Value-based pricing sets the price based on how valuable the
product is deemed to be for the customer. This approach is good for it is very customer
oriented. On the other hand, measuring the value of the product to the customer can be

difficult. (Liozu 2015, 19-21.) Product qualities and the industry partly dictate how products
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can be priced. The more unique the product, and the less competition, the easier it is for
the company to determine the prices freely. A company which is not forced to follow mar-
ket prices is said to be a price setter as opposed to a price taker (Braun & Tietz 2015,
470).

Pricing can also be used to support a strategy. One example of this is penetration pric-
ing, where a company uses prices lower than that of competitors to enter a market and to
gain a market leading position. A company can also use price adjustments to regulate
the amount of revenue they get from a sales transaction. These adjustments can include
additional fees which are not shown while initially stating the price. On the contrary, cus-
tomers can be offered price reductions, such as discounts, rebates, bonuses or other in-
centives to buy and keep buying from the company. Different customers can also be of-
fered different prices or discounts, but if this customer-pricing is done, one must keep in
mind that this can lead to prices being driven down permanently, as discussed before.
(Huefner 2015, 43-44.)

2.3.5 IFRS on pricing

The International Financial Reporting Standard 15 (paragraph 76-80.) also recognizes
various pricing methods, including but not limited to adjusted market assessment ap-
proach, expected cost plus a margin approach, residual approach, or a combination of
these. The transaction price must be allocated separately to each performance obligation
in the contract, and for this purpose, the stand-alone selling price must be identified (The
International Financial Reporting Standard 15 paragraph 73, 76). If there’s a discount
given to the customer which cannot be attributed to one or more performance obligation,
the amount of discount shall be evenly distributed to all of the performance obligations

(The International Financial Reporting Standard 15 paragraph 81).

Furthermore, International Financial Reporting Standard 15 (paragraph 46.) states the
company must exclude variable considerations when recognizing revenue. Considera-
tions, i.e. income from a customer can be variable due to discounts, credits, rebates, in-
centives, performance bonuses or other such items (International Financial Reporting
Standard 15 (paragraph 51). This could mean for example a cash discount, contingent on
an early payment by the customer, or a bonus that is paid out to the customer in case a

certain milestone is achieved.
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2.3.6 How sales figures are formed in the analyzed data?

The sales data used in the tool has three key sales figures: gross sales and net sales in-
cluding and excluding freight income. The gross sales figure is composed of stand-alone
prices allocated to each individual performance obligation excluding all reductions, such
as discounts. In other words, gross sales used in this tool are list prices. Net sales in-
cluding freight income, on the other hand, are quite close to the figure reported as reve-
nue in the company’s income statement. They are composed of all sales net of any dis-
counts given to customers, or to put it simply, it is the amount invoiced from the customer.
The net sales amount is exclusive or all variable considerations, such as incentives or re-
bates, that are contingent to an occurrence of an event which may or may not occur. For
some analyses, only the product sales are relevant, so a figure called net sales without

freight is used.

2.4 Gross profit analysis

One way to assess the profitability of a company, or any of its sub-organizations, custom-
ers or products, is to find out the gross profit, also called gross margin. This can be done
by subtracting the costs of goods sold from sales revenue. The cost of goods sold is the
same amount as the value of the goods in inventory. (Horngren & al 2012, 292.) In the
tool, gross profit is called contribution margin, since that is the term used by the group.

2.4.1 Inventory valuation of goods purchased for sale

Inventories are assets held for sale. (International Accounting Standard 2 paragraph 6.)
There are many approaches to inventory valuation (Dyson & Franklin 2017, 296). The
case company follows IFRS valuation rules for its inventory. There is a different valuation
method specified for goods produced and for goods purchased and held for sale. Interna-
tional Accounting Standard 2 (paragraph 10) dictates that “Inventories shall be measured
at the lower of cost and net realizable value.” The data in the tool only contains the cost of
inventory and not the net realizable value, so the concept of the latter is outside the scope
of this thesis. It is further defined in the standard, that the cost of inventories should com-
prise costs of purchase, and all other costs incurred to obtain the product to the inventory.
For purchased goods, this amount can include items, such as inbound freight, import du-
ties, handling, and other costs, and the amount should be net of any discounts. (Interna-

tional Accounting Standard 2, paragraph 10.)
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As the price for purchasing goods does not always stay constant, it must be decided how
the value of a good in inventory is determined. There are several methods one can use,

but the one used at the case company is a method called weighted average. The method
calculates the value of a single item by dividing the cost of all acquisition costs of that in-

ventory by the number of units in inventory. (Horngren & al 2012, 302.)

2.4.2 Cost classifications

To understand how the value of produced goods is determined, different types of costs
must first be defined. A cost can be classified by its relation to a cost object, which can
be anything that one can put a price on, such as a single product, a service, a plant or a
process. Costs related to a cost object can be divided into direct costs and indirect costs.
Direct costs can be feasibly traced to the cost object, whereas indirect costs cannot be
easily traced to that particular cost object, even though they are related to it. An example
of this would be a manufactured product: the price of the raw materials used for the prod-
uct can be easily traced, but the lease of the plant where the production took place would
be an indirect cost. (Horngren, Datar & Rajan 2015, 51-52.)

Costs can also be classified based on how they behave. Costs that vary based on the
number of products sold are called variable costs, and costs that stay the same regard-
less of the volumes that are produced or sold are called fixed costs. (Horngren & al.
2015, 54.) To use the example from the previous paragraph, the raw materials would be
variable costs as their cost is almost directly proportional to the number of goods pro-
duced. The lease of the plant would be a fixed cost, as its amount does not change, re-

gardless of the amounts of goods produced.

2.4.3 Inventory valuation of manufactured goods

Goods produced for sale are valued in inventory with the costs of conversion. These are
costs that are directly related to the production of the good, but also the indirect variable
and fixed overhead costs allocated to the production of the good. The allocation of the
overhead costs should be based on the normal capacity of the plant. (International Ac-

counting Standard 2 paragraph 6).

The method used for calculating the value of manufactured products is called standard
costing. To determine the standard cost or standard price one must evaluate what the to-
tal cost to produce one unit of the good is in the future. This includes direct costs: direct

labor and direct materials as well as indirect overhead costs. Indirect costs can be divided
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into fixed costs such as factory lease, machinery depreciation, etc. and variable costs,
such as factory energy consumption and indirect labor costs. (Dyson & Franklin 2017,
356).

The standard cost per unit is calculated by estimating:

— the quantity and price of materials used

— the wage of labor used

— the total amount of variable overhead the production absorbs per hour of production
— the rate of fixed costs absorbed per hour of production

The three latter are then multiplied by the standard number of hours used per unit of
goods produced. (Dyson & Franklin 2017, 356).

2.4.4 Implications of gross profit analysis

As mentioned in the subchapter 2.4, gross profit can be calculated by subtracting the
value of the sold products from the generated revenue (Horngren & al. 2012, 292). A
gross profit margin, on the other hand, means dividing the gross profit with the sales. As
mentioned in subchapter 2.2.2 profitability, and thus gross profit margin can act as a guide
towards more informed business decisions. (Horngren & al. 2012, 173-176.) For a com-
pany with significant variable costs, such as a manufacturing company, it is important not
only to grow sales but also to grow sales in a manner that increases profitability. Gross
profit will indicate how much of the revenue growth has actually generated profits.
(Huefner 2015, 18-20, 138.) It needs to be kept in mind though when making these deci-
sions, that gross margin does not show the whole picture. Costs such as advertising and
credit loss are not captured in costs of goods sold but are significant factors when making
decisions about sales. (Huefner 2015, 18-20.)

2.5 Business intelligence

Even though the purpose of this thesis lies within managerial accounting, it is important to
analyze why and how the tool is implemented the way it is. This is where accounting the-
ory meets business intelligence theory. This chapter defines business intelligence first and
looks at how and why it is being used. Then the solutions and models are explained, as

well as the central terminology of business intelligence.
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2.5.1 What is business intelligence?

The term business intelligence can be used for a variety of processes, software, technolo-
gies, and applications. Because of this, it can be defined in many ways. One definition
would be a way to empower businesses to make better decisions faster. Another definition
concentrates on how this goal is achieved, which is by converting raw data into useful in-
formation. A third way to characterize business intelligence is a rational and fact-based

approach to decision making. (Luckevich, Misner & Vitt 2008.)

Lonngvist & Pirttimaki (2006, 32) state that the purpose of Bl is to identify and then to pro-
cess the information so that it is useful for managerial knowledge. They also point out that
to succeed or even survive in the fast-changing world of business, it is important to have
timely and effective business information. Ho¢evar & Jakli¢ (2010, 89) contemplate that
using business information to make effective decisions is nothing new. They state that the
novelty of Bl is the fast manner in which the users are able to analyze data and produce
ad hoc queries.

2.5.2 Bl architecture

Business intelligence system usually consists of multiple components, rather than one sin-
gle application. The main goal is to select, analyze and aggregate data and display the re-
sults in a way that is easy to understand. (HoCevar & Jakli¢ 2010, 92). Bl solutions can be

structured in various ways. Below, figure 4 shows a model with three layers:

Operational Layer
Business processes, ERP, CRM, etc.

Data integration layer
Storage, ETL, Repository

Analytics layer
Reporting, analytical tools, etc.

Figure 4. Three layers of Bl stack (adapted from Azvine & al. 2006)
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Unlike in Azvine & al's model depicted above, HoCevar & Jakli¢ (2010, 92) describe a Bl
solution that has four components: Operational data source, the extract, transform, load
process, a data warehouse, and an analytical tool. The solution for this tool is built on nei-
ther of these two models described above. It does have similar components, but instead
of three or four layers, it has five. Chapter 3 will discuss in detail why this type of model
was built for the tool. The following paragraphs will look at each of the three layers de-
picted in figure 4, after which there are subchapters for the ETL process and data transfor-

mation.

The operational layer is where the data comes from. As depicted in Azvine Al's Bl struc-
ture, the data can come from multiple sources inside business processes. It can be ex-
tracted from an ERP system, a CRM or any other business system. Part of the data can
also come from an external source, such as the internet or official databases (e.g. the
U.S. Census) (Sharda 2018, 164)

A data warehouse is a repository of data that could be of interest to business managers.
The data in a data warehouse is usually structured so that it is available to be used in ana-
lytics. (Sharda 2018, 157.) A data warehouse can also be defined as a place where a
large amount of historical information can be consolidated from different sources. As the
form of information coming from different sources can vary, a good ETL needs to be set
up to transform the data into a uniform format and to keep the data up to date. (Watts 14

December 2017). This process is looked at in the next subchapter.

The final level, the analytics layer is the end user layer. These analytical tools show dif-
ferent data to different users, depending on their needs. This layer is looked at more

closely in subchapter 2.5.8.

2.5.3 The ETL process

ETL is the process of Extracting, Transforming and Loading data from the data source into
the destination e.g. a data warehouse. In the data extraction phase, the data is retrieved
from the source, such as an ERP. The most important part of this step is to pick the cor-
rect data. The next step, transformation, in this phase the raw data is transformed into the
form where it can be used in the data tables. The process involves many steps. Para-
graph 2.5.4 discusses this phase in more detail. The last step is loading the data into the
destination (Sharda 2018, 174). Watts (14 December 2017) outlines the same three steps
of ETL, but he also underlines that the three-step process is a simplification. The actual

process is broad and includes various actions.
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2.5.4 What is (good) data?

Data is a collection of facts, in a form of numbers, words, images, etc. which work as a
measurement of a set of variables. For data to be usable in Bl, it generally needs to be re-
processed, which is a five-step process. (Sharda 2018, 87-92). There are many data
types, such as currencies, integers, strings and so on. To use data effectively in Bl it im-

portant to accurately define the data type in each column. (Ferrari & Russo 2017, 217.)

Data transformation is a crucial step of the ETL process, in which the data goes through
multiple step process, depicted in figure 5 below, which aims to ensure the correctness,
form, and scope of the data. The first step is to decide which data is relevant, keeping in
mind, that more data to choose from gives the analysts more freedom. The second step
ensures the data is "clean" of duplicates, outliers, and anomalies, which might distort the
results. It is recommendable to have this step set up with the help of an expert, who can
tell which values are anomalies and which are not. The third step is to discretize and nor-
malize the data, which will make it more easily computable. Another purpose of this step
is to give data more fitting attributes or meaning. The last step is to yet again limit the
amount of data, now that calculations have taken place. (Sharda 2018, 94.)

Consolidation

Select, collect Cleaning
and integrate
data from raw

Transformation

Eliminate

data sources dup!lcates, N.orma.I|2e and [ REeLlailely
outliers and discretize data Red
handle missing ||and create eauce
values ttribut dimensions and
attributes volumes

Figure 5. Process of data re-processing (adapted from Sharda 2018, 92)

In order to get the maximum value of the BI process, the data has to be accurate. The
GIGO rule (Garbage In, Garbage Out) dictates that if the input data gives an incorrect pic-
ture, the output observations made based on the data is incorrect too. The consequences
of incorrect data are twofold: it can lead to misinformed decisions, which are of no use to
the business, and it can cause distrust between the information users and the BI solution.
(Scheps 2008.)
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2.5.5 How data models are structured

A data model is built on fact tables and dimension tables. Fact tables contain usually
only numeric values, such as keys to dimensions and values you want to aggregate. They
usually consist of thousands or millions of rows. A star schema is a type of data model
the model where there’s one fact table, surrounded by multiple dimension tables. (Ferrari
& Russo 2017, 221). In the case of this thesis, the values are mostly sales figures. For this
tool, one dimension could be a product line, and a user would then look at the sales from
that point of view. The project design chapter will explain why the tool is built with the sim-

plest data model possible.

A dimension is a characteristic of the data (Scheps 2008). Dimensions give a perspective
to the numbers and are useful to slice data aggregated from fact tables. Dimensions can
include, for example, customers, time and products. (Ferrari & Russo 2017, 221-222).

Hierarchies are formed when dimensions are broken down to different levels of granular-
ity (which means the level of detail). For example, the dimension of time can be broken
down on different levels, which relate to each other hierarchically: Years can be broken
down to quarters, which can be broken down to months, which can be broken down to
weeks, which can be broken down to days. (Scheps 2008.) Many dimensions in the tool
are structured hierarchically, including products, time, customers, and so on. Figure 6 be-

low shows a simplified version of the case company’s customer hierarchy.

Total sales

3rd party sales Intercompany sales

DIY stores Stove shops Stove o0 Group Schiedel
installers Group

Cust Cust Cust Mon Mon schi Schi

Group 1 Group 2 Group 3 ome ome ome i€r ier edel edel
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Cus Cus Cust Cust Cust Cust Cust
Sub-group 1 tom tom ome ome ome ome ome
erB erC rD rk rF rG rH

Data granularity

Custom  Custo
er Al mer A2

4
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Figure 6. A simplified version of the case company’s customer hierarchy, not proportiona

to actual sales

25




2.5.6 Reporting layer and visual analytics

As previously mentioned, the reporting layer is the user interface for a business intelli-
gence solution. In the case of this thesis project, the Sales Analysis tool is the reporting
layer. When designing an analytical tool, one must take several things into consideration.
Firstly: users from different levels of organizational hierarchy will need different aggrega-
tion levels of data (Ong, Siew, & Wong 2011, 6).

Secondly one must consider which kind of intelligence or analytics is required. Analyses
can be categorized into three groups: descriptive, predictive and prescriptive. Descriptive
Analytics is what makes up Business Intelligence. It is the simplest of the three ap-
proached, as it “merely” states what has happened or what is happening. Advanced ana-
lytics encompasses predictive and prescriptive analytics, which answer the questions
“what will happen and why?” and “What should | do and why?” respectively. (Sharda
2018, 49.)

The third aspect to consider is how the user will want to view and process the information.
Once the data model is set up, the data can be analyzed in several different ways. Jiawei,
Jia, and Kamber (2011, 26) list several ways to operate a dataset:

— Drilling up means moving to a more aggregated data level either by going to a higher
level of a hierarchy or by decreases the number of dimensions viewed.

— Drilling down is the opposite of the above, decreasing the level of aggregation to-
wards more detailed data.

— Slicing the data means to divide the information into smaller parts, such as selecting
only one value of a specific dimension.

— Pivots enable users to view the data from different viewpoints, for example, by letting
them swap the dimensions to the opposite axis.

The tool offers possibilities of slicing data and pivoting it. Drilling up and down as such is
not supported, but similar effects can be gotten by adding or deleting dimensions in pivot

tables.
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3 Overview of the project

This chapter demonstrates to the reader how the thesis project was planned what meth-
ods were used to carry out the project and build the tool. This part does not include an
evaluation of the project as that is covered in chapter 5.

3.1 Project design

This project had two main activities: writing the theory and implementing and writing about
the practical part. The timeline was planned so that after finishing the written and practical
work there would be a two-week period of finalizing activities, such as grammar check, be-
fore the final submission. The Gant chart below depicts the two main activities, broken
down to seven project tasks, which have then been broken down to sub-tasks. As the fig-
ure 7 shows, the two main activities were planned to be parallel at times, due to the fact,
that part of the thesis project was to be carried out during the author’s working hours.

Some room was left for a delay, both for the theoretical framework and the whole project.

Thesis start week Thesis end week Planned
1 17 Actualized

January | February March April
Weeks
No. [Task No. |Subtask Start|End [1)2[3|4|5|6|7|8|9]|10{11|12|13|14|15|16(17

Theory 1.1 |Setting up refworks

1.2 |Reading and writing about management account
1.3 |Reading and writing about financial accounting
1.4 |Reading and writing about sales and pricing strat

1.4 |Thesis advisor meet 1
1.5 |Finalizing theoretilcal framework

outcome 2.2 |Deciding the further improvements based on feq

Implementing (3.1 |Adjusting the data query
Betaversion |3.2 |Adding needed charts and deleting unnecessary

3.3 |Checking calculations
3.4 |Working on tool usability

Woojoo | |an o0 |we Jeo [~ ja = =
wlw oo Jw | |w |~ (a4 =

|
2|
£
4|
5. |
6
|7._|Defining project|2.1 |Interviewing future users
8
9. |
10. |
11, |
12

|13. | Betatesting |4.1 |Giving Beta version to testing 10| 11
114. | 4.2 |Gathering results by email guestionnaire oranin| 12| 12|
15. 4.3 |Thesis advisor meet 2 12| 13
|16. | Finalizingthe |5.1 |Making improvements based on Beta testing 13| 13
17. | release version [5.2 |Writing user instructions 13| 13
|18. | Making the tool |6.1. |Making tool figures and customer names presenf 14| 14
|19. | presentable |6.2. |Writing about making the tool 14| 15
20. 6.3. |Possible thesis advisor meet 3 15| 15
121. | Analysingthe |7.1. |Analysing the final tool 16| 16|
122 | outcome 7.2. |Making recommendations for future use 16| 16|
23. 7.3. [Finalizing whole thesis 17| 17|

Figure 7. Gant chart for planned thesis activities
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3.2 Project methods

The information to build this tool was collected using three separate methods. The project
task number one, the theoretical framework, was conducted with desktop research. As
can be seen in chapter 2, the research centered on five topics: financial and managerial
accounting, revenue, gross profit, and business intelligence. This research forms the
groundwork on which the tool is built, as it covers the theory of how the tool is formed, and

what the figures in the tool mean.

While the tool itself uses quantitative data, the information used to develop it is qualitative.
The origins and meaning of the quantitative data are explained in depth in chapter 2 and
the calculations done in the tool are described in chapter 4 and further specified in appen-
dix 2. The qualitative data was collected with four face-to-face interviews at different
points of the project. In task 2, the managing director of the commissioning company was
interviewed to form the project outcome so that it serves the company’s needs. In task 4,
the first version was demonstrated to a sales manager, who then gave feedback on the
usability, and gave further suggestions on the development. Then, during task 5, the tool
was shown to the managing director once again, so that she could evaluate the progress
and give feedback on further development needs. The figure 8 below illustrates how the
project tasks were planned out and what methods were used to implement them.

Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7
" ) Definin . ) Creating the . ‘
r Writing theoretical 2 8 Developing - Final 8 Analysing the
Project task| project " Beta testing - presentable |
framework beta version adjustments iy outcome
outcome version
| Various academic
f :
: sour.ces ?r Business Data from . Data from .
intelligence, > . Beta version, 2 Release version, | All outcomes of
Data source| Interviewees | collected in i collected in task i )
management created in task 3 created intask 5 | previous tasks

|

| R ; task 2 4
| accounting, financial

|

|

accounting

§ 3 3 3§ 3 3 3

Project|
=< Face to face | Working with Face to face Working with | Working with MS | Process revision
management| Desktop research . . < . .
fiod interviews MS Excel interviews MS Excel Excel and analysis
mEt i ﬁ ﬁ i-lL lrl ﬂ ‘ i-lL | i-i
. Finalized
Theoretical . . Improvement . ) . .
Task outcome| project Beta version , Final version Model version Reflection
framework ideas
outcome
Project|

oifcoel Creating a sales analysis tool to help managerial decisions and business analytics

Figure 8. Thesis project design
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4 Design of the tool

This chapter will introduce the starting point for the sales analysis tool and the resulting
tool. The final product of this thesis project, the sales analysis tool was built to speed up
and improve the analytic capabilities of many users in the commissioning company and its
sister companies. When forming the project outcome with the managing director it was
agreed that the priority would be to make the tool easy to use, fast and reliable. Keeping
this in mind this chapter aims to explain how and why the tool was built as it is. All aspects
of the tool are introduced, from the general architecture down to smaller details. This
chapter contains several screenshots from the old and new tools, and the reader should
keep in mind, that all pictures have been modified, so that they do not display actual sales

data of the company.

4.1 The starting point and objectives

During 2018, the author of this thesis built a sales analysis tool for the commission com-
pany. Up to the end of this thesis process, the old tool has been used by sales, manage-
ment and finance functions of the company, and it was found useful, yet slow and lacking
some important functionality. Because of this, the company commissioned a new Sales

Analysis Tool, which includes many improvements and additions.

The old tool had seven dashboard sheets, which all had a different viewpoint for analyzing
sales. For each of the dashboard sheets, the tool had a pivot sheet from where the charts
were originating. It also had sheets for instructions, a control panel, two sheets for data
and three sheets for lists where the data modifications were coming from. While different
viewpoints are important for efficient analysis, the big amount of formulas, sheets, and piv-
ots meant big file size and complexity. The previous version of the tool did not have a sep-
arate file for data transformation. This had two unwelcome effects. First, there were tens
of thousands of calculations that were done within the tool and the tool data included un-
necessary data from which the transformations were done. Both of these factors contrib-
uted to the slowness of the tool. Figure 9 below has been taken from the data tab of the
old tool, and it demonstrates how a product belonging to “additional products” business
line is converted to the ceramic business line, where it belongs. Only the column “Busi-

ness Line” is necessary for the actual analysis.
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f | 2VLOOKUP([@[BLnum]];BL Name;2;FALSE)

H I J K L M N (o] P Q R
Do not change these formulas Paste data starting from cell L3
Business line || Sales manager +| Month [ Year 1 Sold to (sales viev | Customer Fiscal yearfperio| | Sales grouj BLnui | BL (&l kiytd) [
CER Sales rep 2 ] 2019
STE Sales rep 2| M 2019
CER| Sales rep 2 ] 2019
rFo Calae ran 4 n nia

Figure 9. Data transformation in the old tool

To achieve a faster and simpler new tool, the data transformation was executed in a sepa-
rate file, called “Data transformation file”. To make the tool simpler, the number of sheets
was greatly reduced. Additionally, in order to improve tool usability, many changes to the
contents of the data were agreed upon in the project task 2. The final change was the vis-
ual aspect. The old version of the tool was quite plain, as can be seen from figure 10 be-
low, and the color schemes were not customized. In order to be able to present the tool to
other than local employees, the dashboards are implemented with the brand colors of the

commissioning company.

Sales representative & || customer

®
Ic ~ l Customer 1 ] ~ Nettomyynnit Vuosi |~ Change Change
Kuukausi |~|2017 2018 2019 KK [~]2017-2018 - 120182019 -
2 | customer10 J 01 216132 211863 284840 01 4268 72977
Salesrep 1 [ Customer 100 ] 02 311069 216061 319765 02 -95007 103 704
pr—— l p 101 ] 03 437536 323441 454065 03 114035 130624
e tstomer 04 330215 316188 04 14027
Salesrep 3 l ‘Customer 102 ] 05 483005 351481 05 -131525
salesrepa l s e ] 06 430488 512690 06 32202
07 398998 562451 o7 163454
[ g l | customer 104 J 08 512165 400397 08 -111 768
Anssi . || | customer 105 09 614624 497869 09 -116755
10 424265 385607 10 38658
‘Customer 106
- - - 1 303213 509617 1 206403
Business line “ || | customer11 12 275935 239223 12 -36 711
[ CER ] l E ] Grand Total ~ 4787644 4526888 1058670 Grand Tot 260756 3468218
[n/a | | customer 111 |
[ STE l l Customer 112 ]
Nettomyynnit = B
[s0 | [customer 113 ] Sales development for the selected viewpoint
HN/A Customer 114
] ‘Customer 115 / \
Customer 116 “ —N
£ -
Customer 117 a 7 ~ Z 7 ~ é < A Yex
i —2017
Customer 118 £ / Y 2018
Customer 119 § 2019
Customer 121 Month + Accounting period

)
i
i
i
3
3

Figure 10. Customer analysis dashboard from the old version. Values are not proportional

to actual sales

4.2 The Bl solution in this tool

This subchapter demonstrates the overall Bl structure of the tool, and the whole process
flow from sales order to the analysis. The first three layers of the solution are shortly dis-
cussed, and the two layers generated solely for this tool are discussed in more detail in

later subchapters.

30



Figure 11 below displays an overview of the whole process. The “Layer” row displays
what the five analytic layers of this tool are, and the flowchart displays how the data flows
through different processes and software. Although the structure might seem complex,

most of it is automated, and it has all been formed so that the end product is as simple as

possible.
The five layers qf the Bl solution
1

. M5 Excel Data <

Data input SAP ERP Business BEx Analyser transformation MS Excel Sales Data analysis E.

Warehouse Analysis Tool Vs o

tool 3

1. Operational| | 2. Integration 3. Analytics 4. Integration 5. Analytics E

layer layer 1 layer 1 layer 2 layer ]

Sales analysis,
SAP - preparation
Master for sales v
data Visiti negotiations, o
viSi '"_{3[_ IR visitation
suggestions route planning

f Mothly -

N reporting, ad g

hoc analysis =

m
Creating

sales

invoices

=

3

Performace o

evaluation, g

MM strategic _Sr

Figure 11. Data processing flowchart for the sales analysis tool

4.2.1 How the data flows from ERP to BEx Analyser

In this subchapter, the flow of data from SAP to BEx Analyser (from layer 1 to layer 3) is
shortly explained. The first two layers have not been changed to accommodate this thesis;
they are used as is. In the first phase, customer service inputs the data to SAP ERP in the
form of sales orders. When the ordered products leave the warehouse to the freight car-
rier or directly to the customer, several documents are automatically generated. One of
those documents is an invoice. Those documents form the sales data in SAP. The data is

then automatically retrieved to Business Warehouse.

The layers 1 and 2 are both parts of Business Warehouse (BW), a supportive software for
SAP. BW is a data warehousing solution, which stores the data in the BW Server, and has
a reporting layer called BW Business Explorer (BEx) (Fu & Fu 2002). A normal user has

no access to the server part of Business Warehouse. All of the user data processing is
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done in BEx Analyser, which is an Excel add-in. BEx has two types of data retrieve op-
tions. There are queries which have been set up by key users and available to anyone
who has the rights to view them. Then there are workbooks, which are queries or combi-
nations of several queries generated and saved by any user, and only available for that
user (unless shared). These workbooks can contain any Excel features, such as format-
ting, functions, macros, or pivots. For the purposes of this thesis, the author created a BEx
Workbook, which automatically retrieves the sales data in the right form so that it can be

easily saved and used by the data transformation file.

As one can see, SAP, BW Server, and BEx form a Bl solution in and of themselves. How-
ever, this existing solution did not meet the local requirements for many reasons. First, us-
ing the BEx Analyser itself for sales analysis is slow, and always requires an internal inter-
net connection. This is not good if anyone who is on a business trip or a sales call needs
to use it. Using BEXx also requires some practice and processing the data in it would re-
quire Excel skills. The data is not suitable for sales managers as such. Some additional
info, data corrections, and regrouping are needed.

Skipping the Business Warehouse altogether and retrieving the data directly from SAP to
the tool is not an option either. Taking the data directly from SAP would be very time con-
suming, and impossible to automate without developer rights and skillset. Also, the sold
pipe meters are not displayed as such in any SAP application, so the BEx Analyser is a
necessity. This is why a supplementary tool and data transformation file were needed.

How the data is transformed is discussed in the next subchapter.

4.2.2 Datatransformation file

As previously discussed, in order for the tool to function ideally, an auxiliary Excel file is
needed. This file takes data from a saved Business Warehouse file, transforms the data
into a usable form and adds some useful data that cannot be found from Business Ware-
house, or even from SAP. Then the data is sent to the Sales Analysis Tool as plain values
so that it does not slow down the tool. These transfers have been automated with a
macro, which also saves copies of all files, and checks that the data values are all trans-
ferred. This process is shortly described in this subchapter, and a more detailed process

description and user instructions are given in Appendix 2.
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c _ D | F | H _ 1 | K | M | 0 P [
4 Contains dataupto 18.4.2019

12 Checksum 16576 431  Count of rows Count of rows Count of rows Count of rows Count of rows Column total€ C
13

14 Fillter .|
15 Biling doc. da’ gross sales

16 Biling docume Check date Customer name Biling doc. date | Area Busi Line System K4/2017

17 | Billing type 21.2017| Customer 481 2.1.2017 Fl Area 3 Busi Line 1 Product 6 037,00 EUR
18 BilHto party 2.1.2017| Customer 415 2.1.2017 Fl Area 2 Busi Line 2 Product 5 2952,00 EUR
19 Cal. year / mo 3.1.2017| Cust 289 3.1.2017 Fl Area 2 Business Line 1 Product 8 3 710,00 EUR
20 Cal year/qui 4.1.2017| Customer 111 412017 Fl Area 1 Busi Line 1 Product 6 4 188,00 EUR
21 | Calendar mon® 41.2017| Customer 425 4.1.2017 Fl Area 1 Busi Line 2 Product 3 4 865,00 EUR
22 Calendar year 4.1.2017| Customer 455 4.1.2017 Fl Area 1 Busi Line 1 Product & 3 905,00 EUR
23 Commission g 4.1.2017| Cust 489 4.1.2017 Fl Area 1 Business Line 2 Product 2 7 762,00 EUR
24 Customer Par. 4.1.2017| Customer 233 412017 Fl Area 2 Busi Line 2 Product 3 3913,00 EUR
25 Customer Parl 4.1.2017| Customer 509 4.1.2017 Fl Area 2 Busi Line 1 Product 9 6 786,00 EUR
26 Customer Parl 41.2017| Customer 181 41.2017 Fl Area 2 Busi Line 1 Product 2 6 292,00 EUR

Figure 12. Business Warehouse source data file. Values are not proportional to actual
sales

There are two steps which have to be carried out to retrieve the up-to-date data to Sales
Analysis Tool. The first one is to open the previously mentioned BEx Analyser Workbook
and save it to a certain file location with a certain name. The user needs to check that the
data is retrieved up to the date they want, from cell F4 as shown in figure 12. Then the
user must open the Data Transformation File (depicted in figure 13 below) and click the

button “Retrieve Data”. This will run the macro.

| o | F | H ) K

|
=
L]

16576431 Count of rows unt of rows Count of rows Count of rows Count of rows Column total €

Retrieve data |

el

6 037,00 EUR
2952,00 EUR
3 710,00 EUR

4188,00 EUR
4 865,00 EUR
3905,00 EUR
7 762,00 EUR|
3913,00 EUR|

[Be|8]e]=|~[ox]=

Figure 13. Data Transformation file, figures not proportional to actual sales

The macro first opens up the saved copy of the BEx Workbook, which is now a normal Ex-
cel file. It retrieves all data from the Workbook and checks the checksum in Data Transfor-
mation file (cell A2 in figure 13) matches to the checksum in the BEx Workbook copy (cell
F12 in figure 12). The macro will display a message if the figures do not match, and the
user can check why there is a mismatch.

Once the data is in the Data Transformation file, a table automatically transforms the data

into a more fitting form and adds some information. It takes its information from tab "Lists"
in the same file, which contains several tables with additional information, such as
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customer hierarchy, new sales areas, and product regrouping. One of the tables on the
tab is called "Geographical_Location", depicted in figure 14 below, which links a postal
code to the correct city, municipality, and province. The original geographical data was
taken from Statistics Finland website. The admin user must bear in mind that these lists
on the "Lists" tab do not refresh automatically. All of the tables should be updated at
steady intervals, such as twice a year. The “Lists” tab includes information about each ta-
ble. Where the data is from, how often it should be refreshed and when it was last up-
dated.

Postinumero

alue ~ Kunta ~ Maakunta | Suuralue v
‘00100 Helsinki Uusimaa Helsinki-Uusimaa
‘00120 Helsinki Uusimaa Helsinki-Uusimaa
‘00130 Helsinki Uusimaa Helsinki-Uusimaa
‘00140 Helsinki Uusimaa Helsinki-Uusimaa
‘00150 Helsinki Uusimaa Helsinki-Uusimaa
'00160 Helsinki Uusimaa Helsinki-Uusimaa
:00170 Helsinki Uusimaa Helsinki-Uusimaa

nnnnn an_B_=_.= Blecm®an aa LY RN PRC RN TR T PR SRR

Figure 14. Geographical location table in Data Transformation file (adapted from Statistics
Finland 2019)

The transformed data is yet again automatically retrieved to the third tab, called "Transfer
table". This tab contains only the necessary data in the correct order. If the data on this
sheet matches the data on the Master data table, the macro moves forward and pastes
the data of this table into the Sales Analysis Tool as plain values. At his point, the macro
updates all time-filter selections, so that YTD slicers select data up to the same month as
the data, and the month slicers only select the month up to where the data is. Then there
is a final data check, after which the macro saves three copies: a safe copy of the tool into
an archive, one copy to shared finance folder, and one to sales managers’ own folder at
the common network drive of the commissioning company. The sales managers' copy
only contains the tabs that are pertinent to their work. All files are protected with a pass-

word before they are saved. Admin users are given the password to unprotect the sheets.

4.2.3 Sales analysis tool —the analytics layer

There are eight tabs (or sheets) in the final tool, two of which are deleted and three of
which are hidden for the sales managers' version. All of the sheets are shortly presented
in this subchapter, in the same order as they are in the tool. The first sheet, called "Cus-
tomer analysis" is mainly directed to the sales managers. The sheet is displayed in figure

X below. It has been done in brand colors, and it has been made to show net sales figures
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so that it is easy to see the sales development and business line proportions. The slicers,
that can be seen on the bottom right of the picture affect the chart and all the tables on
this sheet. There are four buttons on this sheet, all of which run a macro. The two buttons
shown in figure 15 clear all slicers on this sheet except for time-related slicers which are
not visible. The data can be sliced geographically, by three levels of customer hierarchy,

by sales area, business line, and product.

g c D 3 F EH 1 J K L [ N 0 P a R s T v
Monthly Business line sales 2017-2019 Business Line 1 =Businessline3  wBusinessLine2
1 10118 2838 6708
2 4915 4402 4341
3 5715 703 5893 w
4 5468 6072 9931 -
5 8444 5578 1915 g
3 1734 713 7131 o
) 7 3943 2160 15842 L
L 8 6584 4455 7232
) 9 16 646 3209 3770 Refresh
3 10 4654 7173 321 data
' 1 2258 2829 6099
5 12 2344 10255 7285 Clear
;| [Total 72823 50 384 80 389 £ IEDE
Sales manager % || Group ¥ || Sub-Group Store Province Municipality Product
3
sales Rep 1 Group 1 # || | sub-group 26 | | Store 144 # || | Ei magritely ) Ei magritelty | ~ Product 16 ~
3 =
Store 145 Erel&-Karjal Es)
| T m P e ||| Setesrer2 Group 11 Sub-group 85 rore =l5-Karjala poo Product 17
L 2 |2 513 |§ 61 -1%| | | SalesRep3 Group 12 Sub-group 1 store 157 Et=|-Ponjanmaa Eura Product 18
H 3 =3 5013 [ 6190 881%| | | sales Rep 2 Group 13 Sub-group 15 Store 16 Eteld-Savo Haapavesi Product 19
3 4 = 605 = 3858 64.%) - -
Store 161 K Helsink
| s o ames g ase 55| || SalesRepS Group 14 Sub-group 16 rare ainuu elsinki Product 2
5 6 | 10m | 6419 901 % Group 15 Sub-group 17 Stare 206 Kanta-Hame Hameenlinna Product 20
7= 1783 |f 13682 6343% Group 3 Sub-group 18 Store 21 Keski-Suomi Joensuu Product 21
14 8 | 2129 |2 2778 62 %| [ Business line oo = =0 e
| e 51 175 Group 4 Sub-group 2 ore ymenlazkso loutsa Product 3
H 10 |4 2519 |§ 3902 -54%| | | BusinessLi.. | ~ Group 5 Sub-group 20 Store 239 Pirkanmaa Jyvaskyls Product 4
| e 571 % 3270 116%] | | Business Li Group & Sub-group 22 Store 263 Pohjanmaa Jamsa Product 5
L 12 i 7011 | 3000 -29 %) o o
usiness Li jis-) i
1| [Total 30 005 30 005 60 %] ~ Group 9 v ‘Sub-group 25 v Store 273 ) Pohjois-Karjala - Kajaani e Product 6 v
b
T v w X Y z AA AB AC AD AE AF lagaH A Al AK AL
Month &
o 102
3 )4 Net sales 703 6893 6190 8812%
1 5 16 Average price 75 134 59 78,8 %
7 8
5 0 Contribution % 107.8 % 58,8 % -49,0 %
] 11 12 | |Discountss 113% -183% -295%
— Freight income 238% 86% -152%
Unhide key figures Hide YiD %
12
3 4 Net sales 7940 17 942 10001 126,0 %
Refresh 5 6
| e Average price 124 135 11 8,6 %)
718
= o 10 | [Contribution e 614% 56,9 % -45%
= Discount % 151% 178% -28%
5 Clear 112
| ! Freight income 12,1% 93% 28%
Slicers
Product o
Definitions:
~ || [ Product 16 "
e Net sales The net sales figures contain net sales, excluding freight income:
Change % (F19) Current year minus previous year sales divided by previous year sales
Product 18 Month Calendar month, not accounting period
Product 19 Sales manager Customers are grouped based on the most recent area division. Historical data has been adjusted for comparability
—r Geographical locations Based on customer's postal code in SAP. This information is not updated monthly
Group Highest level of customer hierarchy
Product 20 Sub-Group Customer hierarchy level 2
Froduc 21 Store Customer hierarchy level 5, the lowest lsvel of hierarchy
Ceramic Business line Contains BL "Additional products” , e.. Pallets
Product 3

Figure 16. The hidden key figure pane of Customer Analysis tab. Values are not propor-

tional to actual sales or costs

If a user clicks an arrow on the right of the chart, as depicted in the figure 16 above, some
more information about the key figures for the selection is displayed, as well as definitions
of all the figures of the sheet. The “hide” arrow hides the pane. These commands to re-

fresh data, as well as unhide and hide columns have been made with macros because the
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protection placed on the sheet prevents users from doing those actions themselves. The
pivot tables for these charts and tables are hidden to the right and cannot be accessed
without unprotecting the sheet.

The second sheet, displayed in figure 17 below, gives prescriptive visiting suggestions for
sales managers. They can pick where they are going to, and the two pivot tables will tell
the stores whose sales have increased and decreased the most. The clear filter button
clears all filters but the “YTD” filter. The data in the first two tabs contain only product
sales figures, so the freight income from customers is excluded. The periods are calendar

months, as those have more significance for customers.

A 8 c c 3 F G H 1 J AE AF AG AH Al N AK AL
S

Clear Sales manager & || Province The 10 stores which sales have grown most from previous year (or The 10 stores which sales have decreased most from previous year (Or
3 Filters Sales Rep 1 Etels-Karjala ~ if there were no sales, then from two years ago) if there were no sales, then from two years ago)
el

sales Rep 2 Etela-Pohjanm... . 2
s [y % P | E=afonienm- | Top10Stores|IT| 2017 2018 2019 Changein€ Change%  Bottom 10Stores Y2017 2018 2019 Changein€ Change %
5 sales Rep 3 Etela-Savo Store 450 0 23722 30254 6532 28%  Store 228 4573 21919 o 21919 -100 %
5 : ‘ - Store 100 39780 33630 35458 1828 5%  Store 188 0 15924 o -15924 -100 %
Sales Rep 4 Kainuu
7| [2 | — Store 428 0 8446 9073 627 7%  Store589 10194 0 0  -10194 -100%
3 B ‘ SalesRep 5 Kanta-H&me Store 340 1181 0 [ -1181 -100%  Store 475 8380 0 o -8380 -100%
3 Keski-Pohjan.. Store 493 2533 [ [ 2533 -100%  Store 307 0 24996 17891 -7105 -28%
o) 4 — Store 307 0 24996 17891 7105 -28%  Store 493 2533 0 0 2533 -100%
1| (5 Region Kesks Store 475 8380 o o 8380  -100%  Store 340 1181 0 0 1181 -100%
2 Store 589 10194 [} 0 -10184  -100%  Store 428 0 8426 9073 627 7%
8| L& Helsinginseutu... | * || ——— Store 188 0 15924 0  -15%24  -100%  Store 100 39780 33630 35458 1828 5%
all |7 Leppi Store 228 4573 21919 0 21919  -100%  Store 450 0 23722 30254 6532 28%
5| g Pirkanmaa Grand Total 66641 128637 92676  -35961 28%  Grand Total 66641 128637 92676  -35961 -28%
5 v
71 o
B Municipalit ®
8| 10 Munpalty  ®
"

o Akaa

Figure 17. Where to visit tab of the Sales Analysis Tool
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Figure 18. Monthly presentation tab. None of the figures, actual or budgeted are propor-
tional to the real figures

The third sheet displayed above in figure 18, called Monthly presentation, has been made

to generate six charts. Two charts to compare areas, two to compare the top 5 products,

and two compare top 5 customer accounts. The sales and gross profits of these three
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dimensions are compared against the previous year and budget, both on a periodic level,
and year-to-date-level. Unlike in the two previous sheets, this sheet has been made for
monthly reporting purposes, so it contains net sales including freight income, and the peri-
ods are based on fiscal periods, not calendar months. The fourth sheet, called MP Pivots
contains six pivots to display the actual figures for the six charts, and another six pivots to
display the corresponding budget figures. Then there are six tables that combine data
from actual pivots and budget pivots. The charts on monthly presentation tab are formed

of these tables. The MP pivots sheet is hidden from all saved versions.

The next two sheets contain actuals data and budget data. Actuals data is where the data
from Data Transformation file is imported. It contains checksums for all columns and a
button which runs a macro that saves finance and sales manager file version when
clicked. The budget data tab contains a detailed sales budget. The data is copy pasted
there manually once a year, in January. More details on where to get the data are dis-
cussed in appendix 2.

A B c D 1 w X ¥] z AAJAE AC AD  [AE AF AG A Al A A
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6| | paes System = 2018 PUIMN Crange ¢ B change 5 Rl change ¢ B2 cheng R crhange ¢ Bl change % K2l saies w/ od /R change I spiit 2B weters soichd Errect 12
7 Product 5 103436 170785 67 349,00 65% |- 3647075 89% - 364707 89% | 158220285 -1411417.85 05% 3 - 159559
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Figure 19. Systems analysis dashboard.

The last two sheets are deleted from sales managers versions. They are called MC Sys-
tems and MC Customers. The letters MC come from Monthly Comments, which is the re-
port where this information is used. They both offer various possibilities of analyzing how
the sales figures have changed and why. On the MC Systems tab, displayed in figure 19
above, there is a pivot for each business line which shows all products belonging to that
line. There are also several tables which analyze the change of sales, price, sold meters,
and the effect of a price change and product mix change. There are also three slicers,
which enable slicing both pivots by period, by area and by customer group. The sheet MC
Customers is quite similar, but the pivots are organized based on customers. The tables in
this sheet only calculate the percentage and absolute change for the customer on that

row. The specific calculations for each table are introduced in Appendix 2.
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4.3 Tool usability

One strength of this tool are the various analytic possibilities it offers to different types of
users. However, this also poses a challenge, as different users and uses require many dif-

ferent viewpoints, which adds to the complexity of the tool.

As mentioned by Ong, Siew, & Wong (2011, 6) different user groups require different ag-
gregation levels. This can be seen in the tool. The information displayed to a sales man-
ager is much more granular than the information generated for monthly reporting pur-
poses, where the total monthly sales are compared against the budget and the previous
year. Different viewpoints are also offered. To facilitate the work of a sales manager who
intends to visit a certain area in Finland, the tool provides a possibility of slicing the data
by geographical dimensions, or by different levels of customer hierarchy. On the other
hand, the monthly presentation dashboard shows the data on a high level of aggregation.

Another key difference between the user groups’ needs are the time periods. As most of
the sales managers’ communication is directed towards the customers, it is of much more
use to them to see information based on calendar months. The opposite applies to man-
agement and finance. As accounting, as well as reporting to the group is only done based
on fiscal periods, the data provided for finance and management is based on 4-4-5 peri-
ods instead of calendar months. The word “sales” also means different things for these
two user groups. The sales figures provided to the customers only contain the sales price
of the sold products. Any invoiced freight or insurance fees are excluded, as they are a
separate service provided by an external vendor. On the other hand, the company’s total
revenue consists of product sales and freight income. This is why the figure called “net

sales including freight income” is used for group reporting purposes.
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5 Discussion and recommendations for future improvements

This chapter summarizes the outcome and challenges of the project as a whole, as well
as the project outcome. The realized benefits to the case company and the author are
also evaluated.

5.1 Evaluation of project implementation

There were some adjustments to the original project plan, mainly the task priority and
number of interviews. The specific schedule of the thesis project had to be reworked to fit
with other priorities. Parts of the theoretical framework were postponed to be written later.
The reason for this was that the tool was needed for period closing procedures as quickly
as possible. The overall timeframe, however, remained as planned. Not all of the users
were reached for face-to-face interviews due to differences in schedules. However suffi-

cient feedback was gotten in task 1 to carry on to task 3.

5.2 Assessment of the project outcome

The tool has fulfilled the main expectations given to it. The final version is simple and fast
and could not be much easier to use. It fulfills the usefulness and trustworthiness objec-
tives as it gives accurate and relevant information on the sales of the company. The tool
has also received positive feedback on its appearance. Although the tool currently meets
the most important user requirements, some minor additions could improve the tool even

further. These are addressed in subchapter 5.4.

The tool has already shown it can save up to four hours of the finance department's time
during routine period closing procedures. As currently three countries in addition to Fin-
land have planned to start using this, there would be around 16 hours of time saved each
month. Figure 20 below shows how approximately two hours of time is saved each month,
but also how the used time can be allocated to value generating deep analysis instead of
monthly routine analysis. This is where the real value of the tool comes from: instead of
routine tasks, the brainpower can be used towards generating valuable information for the
company's management to support decision making and strategy. This outcome resem-
bles the contemporary change in managerial accountant’s main duties discussed in chap-
ter 2.2.1.
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Workload before the tool (h) Workload with the tool (h)

M Processing data and
generating visuals

i Discovering the
drivers behind sales
figures

M Communicating the
findings

Figure 20. Monthly analysis workload before and after tool launch

This figure only includes the saved hours which can be measured with some certainty. Ad-
ditionally, approximately one to four hours per month are taken up by different Ad Hoc
analyses that have to do with sales. This tool can save up to 50% of that time, since pro-
cessing the data with the tool is much faster than with BEx Analyser. So, with some reser-

vation up to two saved hours per each month can be added up per each county.

As the tool has been launched to the sales department very recently, no realized benefits
can yet be reported. However, as can be deducted from the company feedback, the tool
has a real potential of adding value to sales work. The management plans obligate sales
personnel to start using the tool on a monthly basis to find places for improvement as well
as successes and the reason behind them. Over time the company expects these new

routines and findings to result in improved sales tactics and increased sales.

There are some weaknesses that should be pointed out and kept in mind while using the
tool. First of all, the tool can only be as accurate as the data it is built on. If any information
is input incorrectly in SAP, the tool will also show this incorrect information. The Data
Transformation does correct some data, such as sales area changes and the tool itself
can filter out some redundant factors, such as closed customer accounts, but there is an

infinite number of errors and inconsistencies that can occur.

Another point of weakness is that the additional data in the Data Transformation file is not
automatically refreshed when changes occur. If there are changes in customer hierarchy,
sales are or such, those might not be updated until some months after the change. This

aspect will demand some active inquisitiveness from the admin user, so they keep on top

of changes happening in sales and sales admin departments.
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There are also vulnerabilities in the tool. One factor that will have a slight effect is year-
end. Most of the tool could be built with dynamic formulas, which will update when the
year changes. But Excel (at least Excel 2010, on which the tool was built), places some
restrictions on the dynamic abilities of some Pivot tables. Pivot's calculated columns can-
not be made truly dynamic. The admin user will have to update the formulas in each Janu-
ary. The macro is also vulnerable to some changes. As it opens up other Excel files and
retrieves data from them, the location and name of the files need to stay exactly the same
for the macro to work. Same goes for the folders to which the copies are saved. If the
folder disappears, the macro will not function properly. Also, changes within the Excels,
such as added or removed rows or columns, can affect the functionality of the tool. Most
of these harmful changes can only be made by the admin user, so the risk of this happen-
ing is quite small. Also, the macro can be further developed to tell the admin user what the
problem is and how to fix it.

5.3 Limitations and challenges

A complex tool like this would benefit greatly from business intelligence software, such as
Microsoft Power BI, Click View, or an Excel extension called Power Pivot. However, as
none of these were available at the time of implementing this tool, some creative ways to
face the challenge were used.

The main challenge of the tool is the complexity of the functions, as demonstrated above.
The more complex the analytical needs are, the more data is normally required. A more
extensive data creates challenges for the tool usability as is tends to slow down the file.
Especially keeping in mind that there is no in-memory computing available, this can be a
problem. There are two solutions to this, which are both implemented in the tool. First one
is that the data is kept as small as simple as possible under the circumstances. All excess

columns are removed, and only numeric values and text are transported to the tool.

Only a few small tables contain formulas in the tool file itself. The tables for actuals data
and budget data do not contain any formulas. Adding a formula to even one column would
mean the formula will calculate thousands of times as it is done separately for each row.
Instead, nearly all calculations are already done in Data Transformation Excel, as de-

picted in paragraph 4.3.3.
The second solution is to save the two versions of the sales analysis tool, both of which
only contain the necessary tabs for the expected users. The tool version saved to sales

personnel’s shared folder thus only has the following tabs visible: “Customer Analysis”,
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“Where to visit” and if they wish, then also the “Monthly presentation”. The data tab and
the pivot tab are hidden, and all other tabs are deleted. A similar procedure is done to the
finance and management version, where only the relevant tabs are kept visible, and oth-
ers are hidden or deleted. This reduces the file size and calculations and increases the

speed noticeably.

Another challenge the complexity brings has to do with the reliability of the tool. The
more charts and calculations the tool includes, the more it is at risk of becoming liable to
errors caused by changes such as year-end. In the old tool, one had to chance many for-
mulas throughout the tool in January, so that calculations that included numeric values
representing the years (such as changes from the previous year) would not result in er-

rors.

Figure 21 below represents the non-dynamic formula described above. The latter figure
22 depicts a formula where the year is not a numeric value, but a cell reference to cell
E10. The value of E10, on the other hand, is the largest year in the "date" column of the
actuals data minus one. This way, when the year values in the actuals data change, these
tables and the formulas in it change too. No manual corrections are needed. Similar dy-
namic formulas are implemented throughout the tool, wherever possible.

Alignment Mumber
Jx | =GETPIVOTDATA("Sales";'Products pivot'15152;"Year";"2017")

B C D E F G H
39 996 J

Figure 21, an Excel formula including a numeric year value

/E C D E F G H

9
0 s

11 [FIFERROR(GETPIVOTDATAMMet sales™ 'Customer analysis pivots13AHE3, Year”,
EF10;"Calendar month™,5C1 1:::""}-|

12

Figure 22, an Excel formula including a dynamic reference to the third largest year in the

data

Another limitation to building the tool was the project scope. As the most important quali-
ties requested of the tool were usability, simplicity, and reliability, some further develop-
ments had to be demarcated from this project and left in the part for recommendations for

future development. It was deemed better to concentrate on reassuring the quality of the
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tool instead of developing it further. As the thesis author is employers at the company,

these future developments are likely to realize in the near future.

5.4 Recommendation for future development

The tool has been built so that it is relatively easy to continue developing it and adding
functionalities. Some of these developments have been suggested by future users, and

more suggestions are collected after the tool has been fully released to users.

The next big step for developing this tool is creating a visit analysis sheet. For this, it is
necessary to create an additional logic that will collect and combine the visiting data with
the sales data, and of course to create a dashboard that will visualize the results. This
would be very useful to the commissioning company since there is no CRM currently, so
this development will most likely be put to action shortly.

The visit analysis sheet will display at least two charts. The first chart will show the rolling
12-month average of customer visits and sales, displayed on a double axis chart. The
chart can be sliced based on the type of visit, sales representative, customer group, area
and any other relevant aspect available in the data. The other chart will benchmark the
sales representatives against each other, and against last year.

There will also be several smaller improvements. Firstly, a possibility is added to view the
Customer Analysis sheet figures based on the sold-to-party. This means the data can also
be viewed based on who pays the invoice, as opposed to who placed the order. These
are not always the same thing, and both types of information are needed depending on
the situation. The customer data will also be enriched by industry sector. As discussed in
subchapters 1.1 and 2.5.5 there are three main customer types for the commissioning
company. At times it makes sense to analyze how the sales are developing in a particular
sector. Both of these additions will need more data from the Business Warehouse. An-
other thing the company wishes to be added is a table where sales managers can see
how they are doing against the budget. The situation is already depicted in the sheet

“Monthly Presentation”, but Sales managers need a bit more detailed information.

5.5 Evaluation of learning

Overall the thesis project has strengthened the author’s professional knowledge. Writing
the theoretical framework has helped her to not only deeply understand the terms used in

her everyday work, but also to tie the theory to practice. She can now better understand
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the practical implications of accounting and pricing decisions, and she can also see the
connection to the bigger picture, the business strategy. All of this will greatly increase her
professional ability to act as a consultant for management regarding sales and pricing.
Having a deeper understanding of the two IFRS standards have also strengthened the au-

thor’s ability to direct the financial accounting decisions.

On a more technical side, the author also gained a good amount of experience in Excel,
especially macros. She had previously recorded some macros and modified the code only
a little. This project has taught her to flexibly use a combination of coding and recording,
and to troubleshoot errors, and apply outside examples to her own code. The basic con-

cepts of VBA code are also familiar to the author now.

5.6 Feedback from the commissioning company

The Managing Director of the commissioning company states the tool resulting from this
thesis project is implemented as a central part of the monthly sales analysis. The report
enables the sales managers to analyze the sales themselves and on a very detailed level.
The “Where to visit” sheet also helps to spot any customers that require attention. The re-
port functions as a very visual tool for the sales managers. Previously they have had to re-
trieve sales statistics for customer meetings manually from SAP. Now they can present
figures straight from this tool. This will both save their time and give a more professional

appearance.

The Managing Director thinks the author has shown great judgment when deciding the
contents and technical execution. Due to the inspirational insights, the author has accom-
plished a report with clear and easily understood, even though the master data in and of
itself does not allow reports of this composition. The reprocessing of the data, as well the
functionalities built skillfully with macros and pivots make the report easy to use. This was
set as a priority so that the report can be incorporated into the active and comprehensive

use of sales personnel. The report has exceeded expectations given to it.

5.7 Conclusion

Keeping in mind the limitations of project scope and available software the tool was a suc-
cess. Both the author and the commissioning company are very happy with the result and

are keen to use it as well as continue developing it further.
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Appendices

Appendix 1. Thesis planned and actual activities

Thesis start week Thesis end week Planned
1 17 Actualized

January I February March April
Weeks
No. |Task No. |Subtask Start|/End |1[2|3|4|5]|6]|7|8|9]10/11]12|13]14|15(16|17|
1L | Theaory 1.1 |Setting up refworks 1 1
2. | 1.2 |Reading and writing about management account 1l 2
13 | 1.3 |Reading and writing about financial accounting 3 4
4. | 1.4 |Reading and writing about sales and pricing strat|y 5 6
5. | 1.4 |Thesis advisor meet 1 717
B. 1.5 |Finalizing theoretilcal framework 8 9
|7._|Defining project|2.1 |Interviewing future users 3 5
8. outcome 2.2 |Deciding the further improvements basedonfeg 5| 5
9. | Implementing |3.1 |Adjusting the data query 6l 6
10 Beta version |3.2 |Adding needed charts and deleting unnecessary 6] 8
E 3.3 |Checking calculations 8 9
12, 3.4 |Working on tool usability 9 9
|13. | Betatesting |4.1 |Giving Beta version to testing 10| 11
14. | 4.2 |Gathering results by email guestionnaire oran in| 12| 12|
15. 4.3 |Thesis advisor meet 2 12| 13
|16. | Finalizingthe |5.1 |Makingimprovements based on Beta testing 13| 13
17. | release version |5.2 |Writing user instructions 13| 13
|18. | Making the tool |6.1. |Making tool figures and customer names preseni  14) 14
|19. | presentable |6.2. |Writing about making the tool 14| 15
20. 6.3. |Possible thesis advisor meet 3 15| 15
2L | Analysingthe |7.1 |Analysing the final tool 16| 16|
122. | outcome 7.2. |Making recommendations for future use 16| 16
23, 7.3. |Finalizing whole thesis 17| 17|
Thesis start week Thesis end week
2 19 January l February I March I April May
Weeks
No. |Task No. |Subtask 1(2(3]|4|5|6|7(8[9]|10{11]|12|13]|14[15|16|17| 18 | 19

Theory 1.1 |Setting up refworks

1.2 |Reading and writing about financial accounting

1.3 |Reading and writing about management accounting

1.4 [Reading and writing about revenue and pricing strategy

1.7 [Finalizing theoretical framework

Defining project [2.1 [Preparing interview guestions, and

L |

2. |

3. |

4 |

5. | 1.5 [Reading and writing about Business intelligence
6. | 1.6 |Thesis advisor meet 1

7

8. |

9
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outcome 2.2 |Interviewing future users

Implementing (3.1 |Adjusting the data query
|11. | Betaversion |3.2 |Adding needed charts and deleting unnecessary ones
112. | 3.3 |Checking calculations
13. 3.4 |Working on tool usability
|13. | Betatesting (4.1 |GivingBeta version to testing
114. | 4.2 |Gathering results by email guestionnaire or an interview
15. 4.3 |Thesis advisor meet 2

16. | Finalizingthe [5.1 |Making improvements based on Beta testing

17. | release version [5.2 |Writing user instructions

18. | Making the tool [6.1. |Making tool figures and customer names presentable

19. presentable |[6.2. [Writing about making the tool
20. 6.3. |Possible thesis advisor meet 3
21. | Analysingthe |[7.1. |Analysing the final tool

22. outcome 7.2. [Making recommendations for future use
23. 7.3. |Finalizing whole thesis




Appendix 2. User instructions for the sales analysis tool: Setting up

First, you have to extract the compressed folder called Sales Analysis Tool you have
been sent, directly to your C-drive. Now when entering the folder, it should look exactly
like this:

> This PC » System (C) *» Sales Analysis Tool

MName Date rnod\ff'ed Type Size
411 Data_Transform_Tablexlsm 224.201912.37 Microsoft Excel M... 19 202 KB
Eh) Sales_Analysis_Tool.xlsm 2242019 11.51 Microsoft Excel M... 5430 KB
& Sales_Analysis_Data.xdsx 21.4.2019 2046 Microsoft Excel W... 3708 KB
Sales manager versions 2242019 12.24 File folder
Finance versions 2242019 12.24 File folder
Old versions 21.4.2019 19.28 File folder

Figure 1. How the files and folders should be located on your computer.

Then you must open up the Data_Transform_Table to set up the lists. On sheet “Lists”,
you can find several data tables. You can use these tables to convert Business Ware-
house values into values that are more fitting to your purposes. Figure 2 below depicts an
example of such a table. On the first column (with blue header) are the values found from
the BW_Data table. The columns with red header are auxiliary columns, which are not
used as such. The columns with green headers contain values which are retrieved to the
BW_Data table in Master data sheet. The column header in green columns corresponds
to the column header in the BW _Data table.

AN AOD AP AR AS AU
This tables shows where a postal code is located. Data taken from Statistics Finland,
https://www.stat.fi/tup/paavo/paavon_aineistokuvaukset_en.html

'Postal code ~ Area ~ Municipality ~ Region - Province hd Nona Grehn:
00100 Helsinki Keskusta - Etu-Tééla  Helsinki Helsingin seutukunta Uusimaa Data retrieved
‘00120 Punavuori Helsinki Helsingin seutukunta Uusimaa 9.2.2019. Should
r - - S o - be updated annually
00130 Kaartinkaupunki Helsinki Helsingin seutukunta Uusimaa

‘00140 Kaivopuisto - Ullanlinna Helsinki Helsingin seutukunta Uusimaa

'00150 Eira - Hernesaari Helsinki Helsingin seutukunta Uusimaa

‘00160 Katajanokka Helsinki Helsingin seutukunta Uusimaa

'00170 Kruununhaka Helsinki Helsingin seutukunta Uusimaa

‘00180 Kamppi - Ruoholahti Helsinki Helsingin seutukunta Uusimaa

'00190 Suomenlinna Helsinki Helsingin seutukunta Uusimaa

'00200 Lauttasaari Helsinki Helsingin seutukunta Uusimaa

r

Figure 2. Geographical_Location table, with an explanation and data source on top, and

retrieval date in the note



Some of the tables (such as changes in sales areas) have to be filled manually, some
data has been retrieved from SAP with a transaction or with the help of IT department,
and Geographical_Location data is from Statistics Finland website. On top of each table,
one can see a description of the data, and where it was gotten from. The notes include

details on when the data was retrieved.

At this point, you can also change the locations where different versions of the Sales
Analysis tool are automatically saved. The existing settings are as follow:

— A copy of the BEx Analyser Workbook is saved to C:\Sales Analysis Tool\Old ver-
sions\BW Data files

— A copy of the Data Transformation Table is saved to C:\Sales Analysis Tool\Old ver-
sions\Data Transfer files

— A copy of the Sales Analysis Tool is saved to C:\Sales Analysis Tool\Old versions\
Sales Analysis Tool

— An unprotected copy of the Sales Analysis Tool is saved to C:\Sales Analysis Tool\Fi-
nance versions

— A protected copy of the Sales Analysis Tool, with fewer sheets is saved to C:\Sales
Analysis Tool\Sales manager versions

Especially the last two versions can be saved to a different file location, such as sales
managers’ shared file on S-drive. Such a change needs to be reflected in the macro code
in the Data Transformation Table —file. You can do it like this:

— Press alt+F11 to open up Visual Basic editor, and open Module 8

— Scroll down near the bottom, until you find Sub Save copies()

— Replace the Finance version’s file location with the desired location

— Do the same for sales managers’ version

— You can also decide not to save either of these last two versions, by going to the top of
the code, and removing this line:

Sub Main2 ()

Data_ Retrieval

Break links

Table Resizing

Clear data outside_table
Deleting extra rows

Data Checking

Data_ Sending

Save copies

End Sub

Figure 3. The line to remove if no extra copies are needed.

The budget must be copy-pasted manually to the sales analysis tool in January. There is

an auxiliary file for this called “Budget data”. You only need to clear the data from Table 1,



paste the sales budget upload CSV file, and update the lists on sheet lists. Please note
that currently, the lists contain relevant systems and sales areas for Finland’s budget, so
additional system numbers and names might have to be added, and the sales groups
should be changed. Once the data is correct, and there are no errors in columns “System
name” or “Area name”, you should clear the “Budget_data” table from the sales analysis

tool and paste the new budget data as values.

Finally, you should open up the Sales analysis data file in BEx Analyser and save it to

yourself as a workbook.



Appendix 3. User instructions for the sales analysis tool: Data retrieval

To retrieve new data after a period has ended, you need to

1. Open up the Sales Analysis Data Workbook in BEx Analyser, refresh, and select
the correct time period.

2. Check the data is until correct date from cell F4, and save the file with name
Sales_Analysis_Data.xIsx to the location: C:\Sales Analysis Tool

Note that the file needs to be named exactly correctly, and as Excel Workbook,
not Macro-Enabled Workbook)
3. Close the file and open the Data Transform Table

4. On sheet Master data click on the button “Retrieve Data”

5. Wait for the macro to run. This can take several minutes.

6. If there are any checking errors the macro will stop running. You need to find out
why there is an error and click the next button to continue.



