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The aim of this master’s thesis is to research and analyze how purchase invoice
processing can be automated and streamlined in a system renewal project. The
impacts of workflow automation on invoice handling are studied by means of
time, cost and quality aspects. Purchase invoice processing has a lot of potential
for automation because of its labor-intensive and repetitive nature. As a case
study combining both qualitative and quantitative methods, the topic is
approached from a business process management point of view. The current
process was first explored through interviews and workshop meetings to create
a holistic understanding of the process at hand. Requirements for process
streamlining were then researched focusing on specified vendors and their
purchase invoices, which helped to identify the critical factors for successful
invoice automation.
To optimize the flow from invoice receipt to approval for payment, the invoice
receiving process was outsourced and the automation functionalities of the new
system utilized in invoice handling. The quality of invoice data and the need of
simple structured purchase order (PO) invoices were emphasized in the system
testing phase. Hence, consolidated invoices containing references to multiple
PO or blanket release numbers should be simplified in order to use automated
PO matching. With non-PO invoices, it is important to receive the buyer
reference details in an applicable invoice data field so that automation rules
could be created to route invoices to a review and approval flow.
In the beginning of the project, invoice processing was seen ineffective both
time- and cost-wise, and it required a lot of manual labor to carry out all tasks.
In accordance with testing results, it was estimated that over half of the invoices
could be automated within a year after system implementation. Processing
times could be reduced remarkably, which would then result savings up to 40 %
in annual processing costs. Due to several advancements in the purchase invoice
process, business process quality could also be perceived as improved.
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Tämän diplomityön tavoitteena on tutkia ja analysoida, kuinka ostolaskujen
käsittelyprosessia voidaan automatisoida ja virtaviivaistaa osana ostolaskujärjestelmän uudistusprojektia. Lisäksi automaation vaikutuksia laskunkäsittelyyn tarkastellaan aika-, kustannus- ja laatunäkökulmista. Ostolaskuprosessissa
on paljon potentiaalia automatisoinnille sen työvoimaintensiivisyyden ja työn
toistuvuuden vuoksi. Tutkimus on luonteeltaan tapaustutkimus, jossa aihepiiriä
lähestytään prosessijohtamisen näkökulmasta käyttäen apuna niin laadullisia
kuin määrällisiäkin tutkimusmenetelmiä. Prosessin nykytilaan tutustuttiin aluksi
haastatteluin ja workshop-tilaisuuksin, joiden avulla luotiin kokonaisvaltainen
kuva käsiteltävästä prosessista. Prosessin tehostamisen edellytyksiä tarkasteltiin
taas keskittyen tiettyihin toimittajiin ja heidän ostolaskuihinsa, mikä auttoi
tunnistamaan tärkeitä tekijöitä onnistuneen laskuautomaation kannalta.
Tehostettaessa prosessia aina laskun vastaanotosta käsitellyn laskun
maksattamiseen, laskujen vastaanottovaihe ulkoistettiin ja laskujen käsittelyä
automatisoitiin uuden järjestelmän tarjoamien toiminnallisuuksien avulla.
Laskudatan laatu sekä yksinkertaisten ostotilauksellisten laskujen tarve
korostuivat järjestelmän testausvaiheessa. Näin ollen useita osto- tai puitetilausnumeroita sisältävät koontilaskut tulisi yksinkertaistaa, jotta automatisoitua
tilausten ja ostolaskujen täsmäytystä voitaisiin käyttää. Erikseen tarkastettavien
ja hyväksyttävien laskujen osalta on taas tärkeää, että ostajan viitetiedot
vastaanotetaan asianmukaisessa laskun kentässä, jotta näiden tietojen avulla
voidaan luoda automaatiosääntöjä laskujen hyväksymiskiertoon ohjaamiseksi.
Projektin alussa prosessia pidettiin tehottomana niin kustannusten kuin
ajankäytönkin suhteen, minkä lisäksi sen katsottiin vaativan paljon manuaalista
työtä. Testausten perusteella voidaan kuitenkin arvioida, että yli puolet ostolaskuista saataisiin automatisoiduiksi ensimmäisen käyttöönottovuoden aikana.
Prosessointiaikoja saataisiin lyhennettyä merkittävästi, minkä myötä olisi
mahdollista säästää jopa 40 %:a vuotuisissa laskujen käsittelykustannuksissa.
Useiden uudistusten myötä myös prosessin laadun voidaan katsoa kohentuneen.
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1

INTRODUCTION

The purpose of this section is to define and explain the thesis scope and to give a
brief introduction to the research topic. At first, the research project background is
discussed and attached to the prevailing circumstances in the modern corporate
environment. The section then proceeds with defining the research objectives,
questions and delimitations that guide the exploration of the topic throughout the
thesis. Furthermore, research methods with the utilized data collection practices
are also discussed. At the end, the thesis structure is presented in order to create a
holistic overview of the research contents and upcoming sections.
1.1

Background

In today’s rapidly changing business environment, companies are required to be
agile, innovative, adaptive and receptive in order to succeed and gain competitive
advantage. During the 21st century, globalization and technological development,
by means of the Internet, have amplified the change, provided new possibilities
and made the world become even smaller in that sense. The proper use of
technology has become a key source of productivity and competitiveness in all
kinds of businesses. This can be seen e.g. in financial operations which constitute
an essential part of strong organizational performance. The change, from the
perspective of financial accounting, has been creating pressure to reduce the costs
of basic business transactions while enhancing the quality, reliability and
responsiveness of company-specific information systems. Thus, the challenge of
eliminating waste and freeing up resources from business processes has received
vast attention in companies as well as in the field of business research in general.
At many companies, optimization of business processes is very high on the list of
priorities. However, many of them are still not completely aware of the potential
for savings presented by technologies and modern business tools. Companies are
tightening financial control and streamlining business processes, but still e.g. the
process of purchase invoice handling stays manually performed in most
organizations. There has rarely been anything evolutionary in the field of
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accounting that would lead to measurable savings, but the automation of accounts
payable is precisely that (Dahl 2009, pp. 12). Purchase invoice processing has a
lot of potential for automation because of its labor-intensive and repetitive nature.
Despite the electronic era, companies are still receiving a great amount of their
invoices as printed documents. Together with manual invoice handling, paper
invoices have been causing high costs, inefficient processes, various inaccuracies
and slow invoice processing times (Hayward 2013, pp. 28). By combining
modern technologies, implementing practical changes and cooperating with
suppliers, it could be possible to drastically change the situation, though.
This master’s thesis was conducted as part of the purchase invoice process
renewal project at Vaisala. After recognizing the improvement potential of
purchase invoice handling, the need of business process management and
workflow automation procedures became evident. Since the evaluation of several
tenders and selecting the preferred solution, the company decided to acquire a
new OpusCapita invoice processing tool to replace the old Basware IP system.
The renewal project started in fall 2014 in order to implement the new system by
the end of the year. So far, purchase invoices had been processed manually by
accounts payable (AP) specialists. That was considered as an inefficient and timeconsuming practice that needed to be changed. As an advantage of the new
system, the purpose of the project was to streamline and automate invoice
handling, and thus eliminate non-value adding steps and the need of manual labor.
The goal was to gain better process efficiency and productivity by enhancing the
current processes, and to ensure the new system would be implemented on time.
1.2

Aim of the thesis and delimitations

The aim of this thesis is to research and analyze how purchase invoice processing
can be automated and streamlined in a system renewal project. In this thesis, there
are two main objectives to focus on. First one is to explore the current state of the
existing invoice process for the purpose of improving and developing it. The
current process needs to be precisely described and modeled to understand how it
works and what the possibilities for improvement are. Improvement, on the other
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hand, entails the need of illustrating and visualizing the process in question.
Understanding of the current state, locating emerging gaps, and prioritizing the
defined challenges are the key points for the initiation of development and for
streamlining the current invoice process.
Second objective is to investigate and reveal the impacts of the renewal project on
purchase invoice processing. For this matter, there are three dimensions to be
covered: time, cost and quality. These are typical dimensions when measuring the
operational performance of processes. The impacts of the process automation are
going to be evaluated by researching the changes in invoice processing times and
costs. Also the quality perspective is taken into consideration when benchmarking
the impacts against the results measured in the beginning of the project. Impacts
on quality are also discussed on a more general level so that the influence of the
new accounting system can be assessed comprehensively.
The main problem to address here is that the current purchase invoice process is
ineffective both time- and cost-wise, and it requires a lot of manual labor to carry
out all different tasks. Based on the objectives stated above, there are two main
research questions guiding this thesis:
Ø How can purchase invoice processing be developed?
•

What is the current state of the accounts payable process?

•

What are the challenges occurring in the current process?

Ø How have the changes affected the business process in question?
•

How do the process changes reflect on processing times and costs?

•

How does the process renewal effect on business process quality?

The thesis focuses on researching business process development from the
accounts payable point of view. Purchase invoice process has been chosen under
makeover, and that is why the topic has been approached by defining related
process changes and examining how this all reflects on the daily work of AP
specialists. Instead of studying the whole purchase-to-pay (P2P) process, the
thesis concentrates on procedures related to invoice receiving and processing that
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are needed before the actual payments are made. Therefore, the scope includes the
most labor-intensive and time-consuming steps of the overall process of supplier
invoice handling. The research scope has also been delimited to only standard
purchase invoices. That is why documents such as expense reports and
intercompany invoices, which have their own handling processes, have been left
outside the scope. Also credit and prepayment invoices have been excluded.
Invoice data structures and contents, in addition to the invoice volumes received
per supplier, are highly vendor dependent. Hence, 15 vendors are chosen and
researched more closely to see how their invoices could be automated in the new
system. These vendors are selected based on the Pareto principle and comparing
the invoice volumes and possible benefits of automation in these cases. As the
actual renewal project has been delimited to cover the business entities in Finland
and United States, the same geographical scope is applied in this thesis as well.
Therefore, there are going to be 10 vendors related to Finland and 5 vendors
related to the United States that are reviewed and analyzed in greater detail. That
is to say the thesis explores and discusses the renewal operations in these selected
entities of Vaisala Corporation.
1.3

Research methods and data

The research topic is explored utilizing qualitative and quantitative research
methods. Qualitative research is a broad umbrella term that covers a wide range of
techniques and philosophies. According to Miles and Huberman (1994), a
qualitative approach can be described as a method of creating a holistic overview
and understanding of the prevailing situation. It seeks to discover e.g. how people
understand the issue under investigation, and how that understanding guides their
actions. (Miles & Huberman 1994, pp. 6–7) Qualitative research investigates the
“why” and “how” of the phenomenon in addition to the interrogatives of what,
where and when. Therefore, it relies on smallest but focused samples rather than
large and random samples. (Srivastava & Rego 2011, pp. 2.16)
Quantitative research, on the other hand, refers to the approaches of the empirical
inquiry that collect, analyze and display data in numerical rather than narrative
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form. Statistical, mathematical and numerical data as well as computational
techniques are often related to this type of research. Quantitative research is
commonly viewed as the antithesis of the qualitative approach that is somewhat a
misleading standpoint. (Given 2008, pp. 713) Many quantitative researchers are
also interested in studying and gaining more qualitative insight into their research
subjects. Thus, these methodologies should not be seen as competing but rather
than complementary approaches (Hirsijärvi et al. 2005, pp. 127–128).
Robson (1995, pp. 40) separates traditional research strategies into three different
research paradigms: 1) experiments, 2) surveys, and 3) case studies. This thesis
can be categorized as a case study that gathers in-depth knowledge and
understanding of the processes at hand. As Yin (2003, pp. 13) defines, a case
study is an empirical study that investigates a contemporary phenomenon within
its real-life context. A case can be an individual, a group or a large-scale
community to be researched through specific research questions in order to find
different kind of evidence which is there in the case setting, and which has to be
abstracted and collated to get the best possible answers to the carefully adjusted
research questions (Gillham 2000, pp. 1–2).
Patton (2002) associates qualitative findings with three kinds of data collection: 1)
in-depth, open-ended interviews, 2) direct observations, and 3) written documents.
Interviews deliver direct quotations and in-depth responses from people about
their experiences, opinions, feelings and knowledge. Typical sources of data are
also observations. Direct observations consist of detailed descriptions of people’s
activities, behaviors, actions and the full range of interpersonal interactions and
organizational processes that are part of observable human experience. To
investigate written material, document analysis refers to studying e.g. quotations
from organizational records, official publications or reports. (Patton 2002, pp. 4)
In this thesis, essential information is gathered by utilizing both observation and
document analysis approaches that are supported with semi-structured interviews.
A semi-structured interview is more informal than a structured interview allowing
new ideas to be brought up during an interview session. As Hirsijärvi et al. (2005,
pp. 197) characterize the method, it is typical that a particular topic or topics are

6

thought well in advance before arranging an interview, however, the specific form
and order of the questions may still remain imprecise. This is typical for case
study interviews where it is important to follow the line of inquire, as reflected by
the case study protocol, and to ask conversational questions in an unbiased
manner. From this point of view, open-ended questions should be preferred. This
makes it easier to ask respondents about the facts of a matter as well as their
opinions about events. In some cases, it could also be useful to ask respondents to
propose their own insight into certain occurrences and use such propositions as
the basis for further inquiry. (Yin 2003, pp. 89–90)
As a case study combining both qualitative and quantitative methods, the thesis
concentrates on researching the case company to see how the development of
purchase invoice processing through workflow automation can be actualized.
Besides the process itself, the thesis strives for answering how this all affects the
daily work of AP specialists. The emphasis is going to be on qualitative
investigation of purchase invoice processing that is approached through tools and
techniques provided by business process management. The topic is then fulfilled
with the quantitative examination of processing times and costs. In addition to
semi-structured interviews, empirical observations and document analyses,
various meetings and discussions were held to get more detailed information on
the topic at hand. A couple of workshop meetings were also arranged to create a
deeper knowledge and understanding of the renewal activities. The workshops
were conducted with various experts who participated in the project. Besides the
internal project team and other in-house experts from Vaisala, there were also
specialists involved from the system supplier’s side as well.
1.4

Structure of the thesis

The thesis consists of seven chapters including this introduction section. After the
introduction, the thesis proceeds with literature reviews in chapters 2 and 3. In
chapter 2, purchase invoice processing is presented on a general level describing
the essential subprocesses that are needed to complete the steps from invoice
receiving to approval for payment. Also the perspectives of information
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technology and electronic accounting are used for approaching the topic. In
chapter 3, theoretical investigation continues to the field of process improvement
by reviewing the concept of BPM as a management discipline providing tools and
techniques for process development. The theoretical background, keeping the
focus on the tools and techniques related, together with the knowledge of invoice
processing paves the path for empirical research and helps the reader to
understand the development methods to be used in chapters 4 and 5.
In chapter 4, the research environment combined with the descriptions of the case
company and the renewal project itself are introduced in more detail. This section
also contains more information on how the empirical study was conducted and
how the methodologies chosen to this thesis were utilized in practice. The
empirical case study is represented in chapter 5 where the actual research and
results are delivered. Chapters 6 and 7, for their part, complete the thesis revealing
conclusions and summarizing the study respectively. The overall structure of the
thesis is illustrated in figure 1.

Opening

Theoretical

1 INTRODUCTION

2 PURCHASE INVOICE
PROCESSING

Research and results

3 BUSINESS PROCESS
MANAGEMENT

4 RESEARCH ENVIRONMENT
AND METHODOLOGY
5 AUTOMATED PURCHASE
INVOICE PROCESS

6 CONCLUSIONS

Closing

Figure 1. Thesis structure.

7 SUMMARY
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2

PURCHASE INVOICE PROCESSING

In companies, accounts payable (AP) specialists are the ones who are responsible
for processing purchase invoices and ensuring the vendors and creditors are being
paid on time. Invoice handling may sound like a simple task, but in reality, it
requires a lot of time and effort to be carried out. Although AP specialists pay the
bills, they only do so when proper controls are in place and when these invoices
have been approved (Schaeffer 2002, pp. 11). Hence, accounts payable processing
is considered as the most resource-intensive task in finance departments (Lahti &
Salminen 2008, pp. 48). In the past, this feature was even more emphasized when
there were fewer computers in use and everything was handled in paper.
Over the last two decades, electronic accounting has generalized and established
its position in finance. It has decreased the invoice processing costs as much as 90
% in many occasions (Lahti & Salminen 2008, pp. 48) and even enabled
companies to improve, among other things, their working capital management
abilities (Kaskinen 2007, pp. 49). Also the need of human resources in invoice
processing has decreased remarkably if compared to the situation 5–10 years ago.
In accounting systems, financial information is centrally available making it easier
to do things proactively. In terms of electronic accounting, though, there are still
hidden potential and things to be improved in order to maximize the benefits of
modern technology in financial tasks, especially in accounts payable processing.
The purpose of this section is to explore and present purchase invoice processing
and information technology as part of it. In the organizational environment, it is
not recommended to pay invoices without adequate controlling, processing and
reviewing. The main steps of invoice processing are explained and clarified so
that a holistic view of this procedure can be created. The section starts with an
introduction to electronic accounting and information systems as they create an
essential platform for business activities in today’s corporate setting. This also
leads the reader into the modern accounts payable processing that has been going
from paper to paperless in recent years. At the end of the section, best practices
related to this topic are yet highlighted and gathered together.
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2.1

Electronic accounting and information systems

Information technology (IT) has been taking big steps forward over the past few
decades, and the results of this development have been remarkable even on a
regular basis. The implications of modern information technology for business
have also been eminent and versatile. As Granlund (2009) states, integrated IT
fosters the fact that IT know-how goes increasingly hand in hand with business
knowledge. Modern technologies including the Internet, enterprise resource
planning (ERP), accounting information systems (AIS) and other applicable
solutions have already changed, and will further modify, organizations and the
current processes of accounting. (Granlund 2009, pp. 5)
In general, accounting is a critical part of everyday business operations and
organizational performance in every company. It operates like a financial
information system that provides information on what is happening financially in
the firm. Especially financial accounting, in accordance with standards and
accounting rules, provides representations of the financial situation of companies
(Daoud & Triki 2013, pp. 1). By identifying the economic events relevant to the
business and then recording them in order to provide a history of financial
activities, the company is able to communicate the collected information to its
stakeholders by means of accounting reports, such as financial statements
(Weygandt et al. 2014, pp. 4–5). Derived from the definition of an information
system by Satzinger et al. (2009, pp. 6–7), accounting can also be seen as a
collection of interrelated components that collect, process, store and provide
information that is needed and valued by both internal and external users.
In today’s information society, accounting has also been turning from paper-based
bookkeeping into computerized processing. Electronic accounting, also known as
e-accounting, is a term used for describing an accounting system that relies on
computer technology for capturing and processing financial data (Amidu et al.
2011, pp. 146). In some literature, electronic accounting has been seen e.g. in the
form of electronic invoices exclusively, which only reveals a small part of the
whole essence. Due to different aspects and interpretations, it is quite challenging
to find a general and uniform definition for electronic accounting. Illegibility, on
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the other hand, shows how the rapid changes related to digitization in the field of
accounting and finance have changed the big picture and terminology.
Lahti and Salminen (2008) refer to electronic accounting by means of which the
performance of financial management can be increased. This includes exploitation
of information technology and applications, the Internet, system integration and
electronic services. (Lahti & Salminen 2008, pp. 21) Mohammad (2011, pp. 75),
for his part, emphasizes the changing role of accountants where advances in
technology have relegated the mechanical aspects of accounting to computer
networks. In addition, Lahti and Salminen (2008) draw a line between digital and
electronic accounting in order to separate these terms. Completely digitized
accounting deals with only digital material throughout the value chain. This
means that a paper invoice to be converted to electronic format would not be
stated as digital but electronic accounting. Therefore, e-accounting can be
technically seen as a preliminary phase before thoroughly digitized accounting
processes. (Lahti & Salminen 2008, pp. 21–22)
An accounting information system (AIS) is defined as a specialized subset of
information systems that processes financial transactions (Hall 2011, pp. 773).
The system is generally composed of three major subsystems: 1) the transaction
processing system (TPS), 2) the general ledger/financial reporting system
(GL/FRS), and 3) management reporting system (MRS). The TPS supports daily
business operations with various reports, documents and messages, whereas the
GL/FRS produces traditional financial statements such as the income statement,
balance sheet, and statement of cash flows. In addition, the MRS supports internal
management with special-purpose financial reports and information that is needed
for decision-making. (Hall 2011, pp. 9) The main idea of the organizational
information system, and particularly an AIS, can be embraced by the enterprise
resource planning (ERP) that encompasses all the crucial functions to support an
organization (Belfo & Trigo 2013, pp. 537). An ERP is a complex set of computer
applications designed to integrate the processes and functions within the same
company (Daoud & Triki 2013, pp. 2). It is not focused on any specific business
function but rather concentrates on managing them all together.
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Although ERP, as a business management system, handles a wide range of
business processes from tracking materials to managing human resources and
finance, it is still quite common to utilize additional systems interactively in the
ERP environment. Stand-alone accounting applications are designed and focused
on specific customer needs and functionalities, and they help e.g. to record,
process and manage important financial data in an uncomplicated manner. In
practice, the usability and functionality of such combinations are highly
dependent on software integration and suitable system architectures that may still
turn out to be problematic to achieve (Granlund & Malmi 2003, pp. 120).
2.2

Definition of purchase invoice processing

Looking at the big picture and identifying the context purchase invoices are
related to, it all starts from procurement. Purchase-to-pay (P2P) process covers
activities from requesting for goods and services to paying them. It encompasses
making purchases, receiving goods and services, processing invoices and credit
notes, and creating and distributing payments through to maintaining the purchase
ledger (Clements & Donnellan 2004, pp. 103). In figure 2, the overall P2P cycle
is outlined indicating the placement of purchase invoice processing.

Purchase
order
request

Order
placement

Arrival of
goods

Purchase
invoice
process

Payment
process

Figure 2. General purchase-to-pay process.
As part of the cycle, purchase invoice processing is a required step in order to
complete the P2P process. Typically, the process starts at the arrival of an invoice
and ends up when the invoice has been paid, entered to bookkeeping and archived
(Lahti & Salminen 2008, pp. 48). Organizations handle large amounts of invoices
every day, but the ways of processing may slightly vary in different companies.
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For example, bureaucracy related to the context is usually stronger in larger
organizations than smaller ones (Lahti & Salminen 2008, pp. 58). Organizational
bureaucracy and internal controls may require e.g. circulation of invoices
throughout several employees and managers that increase the overall processing
cost and the total time needed. However, the high-level description of the process
remains the same and the process outcome is similar in every company. Lahti and
Salminen (2008, pp. 49) define the process by naming six separate phases that are
associated with accounts payable processing:
1. Receipt of an invoice
2. Invoice posting and sending the invoice for approval
3. Reviewing and approving the invoice
4. Payment processing
5. Reconciliations and accruals
6. Archiving.
Next the most essential steps are studied in more detail. Step 1 is discussed as its
own entity in chapter 2.3 (Receiving purchase invoices). Steps 2 and 3 are
combined and discussed in chapter 2.4 (Invoice processing and circulation). Even
though step 4 is delimited out of the thesis scope, it is still described briefly in
chapter 2.5 (Payment processing) because of its relevance to the topic at hand.
Steps 5 and 6, however, are not considered relevant enough to be taken under
closer examination. Hence, the process description is simplified into three
distinctive sets in order to make this explanation less scattered and multifaceted.
The simplification is also conducted so that the focus would be on the most
important phases considering the empirical research of this thesis.
2.3

Receiving purchase invoices

Receiving an invoice initiates the purchase invoice process. Organizations receive
invoices in different structures but also in different formats. There are four
common formats to be received: 1) paper invoices, 2) electronic invoices, 3) email invoices, and 4) EDI invoices. These formats are next introduced and
clarified so it can be seen how they effect on the invoice receiving process.
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2.3.1

Paper invoices

Paper invoices are a traditional way of collecting for goods and services sold. In
electronic accounting, paper invoices have to be converted to electronic form so
they can be processed in a computerized accounting system. Before getting
invoices into the system, additional non-value adding steps are required. These
manually performed tasks include such activities as opening, pre-handling and
converting of paper invoices to a computer comprehensible format. According to
Lahti and Salminen (2008, pp. 56), one way of doing the conversion is to scan a
paper invoice and to manually enter the information into the system. Besides the
data needed, the invoice image can be stored and archived into the database.
Instead of manual typing, invoices can also be scanned and automatically read
into the accounting system by using Optical Character Recognition (OCR)
applications. OCR technology has made it possible to automatically convert
scanned images of typewritten or printed text into computer-readable text. Basic
data, such as the invoice date, due date, invoice total and reference number, can
thus be extracted and stored without human intervention. By scanning, invoice
images are available for database archiving, and they can also be used for review
and approval purposes. This eliminates the need of unnecessary copies and
archiving of invoices in paper. (Lahti & Salminen 2008, pp. 56–57) Apart from
domestic purchase invoices, original documents involving foreign VAT are
sometimes needed due to the regulations of the Finnish Tax Administration in
regards to VAT refunds. It is also recommended to store paper invoices e.g. two
months in case the electronic copies are incomplete or there are errors to be fixed.
2.3.2

Electronic invoices

Electronic invoicing takes the process one step closer to thoroughly digitized
accounting practices as well as to more streamlined and automated invoice
handling. Electronic invoicing is a modern and cost-effective way of sending and
receiving invoices in electronic format. Compared to paper invoices, they are
easier to process, they reach the customer faster, and they can be stored centrally
at very low cost (European Commission 2014). An electronic invoice, also known
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as an e-invoice, includes two elements: data and image components. The data is
automatically entered into the accounting system eliminating the need of manual
labor and human intervention in invoice receiving. The image, however,
facilitates the archiving, distribution and approval activities. (Lahti & Salminen
2008, pp. 57) As shown in figure 3, electronic invoices are sent via banks or einvoice operators (Tomperi 2008, pp. 139). Banks and operators are the ones who
have agreed upon basic procedures that enable e-invoices to be sent and received
reliably in a common trunk network (TIEKE 2014).

Supplier

Supplier’s
e-invoice
operator or bank

Buyer’s
e-invoice
operator or bank
Buyer
Collecting invoices
from the operator or bank
Purchase ledger /
bookkeeping /
funds trans. system /
invoice circulation

Electronic
archive

Figure 3. Electronic invoice transfer (Tomperi 2008, pp. 140).
Switching to e-invoicing provides many benefits. To name a few, it reduces the
number of mistakes caused by rekeying of information or possible reading errors
occurring in OCR extraction. It is also easier to manage invoices when they are all
electronically available in the first place. (Schaeffer 2004, pp. 192) Forwarding of
e-invoices is reliable and secure, and the format is generic enough to suit the
requirements of any business sector. Incoming invoices can also be fully
automated reducing processing times and the number of possible errors occurring
along the workflow. (Lumiaho & Rämänen 2011, pp. 475) E-invoicing enhances
the convenience and traceability of information. Also the cost savings achieved
through e-invoicing are typically 50–90 % if compared to the traditional paper
invoices. (Granlund & Malmi 2003, pp. 58) According to the Eurostat statistics
from the year 2013, 74 % of Finnish enterprises sent or received e-invoices in a
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structure suitable for automatic processing while the proportion of the Euro area
was only 29 % (Eurostat 2014). In addition to Europe, e-invoicing is not that
popular in the US either, and that is why paper invoices are most often utilized.
2.3.3

E-mail invoices

Instead of receiving invoices in the mail, they can also be delivered via e-mail.
Regardless of receiving e-mail invoices electronically, they are not considered as
e-invoices. This is due to the fact they are lacking the benefits of formal einvoices as they deliver only invoice images but no data. Invoices received as email attachments are inevitably handled as their papery counterparts. Invoices,
e.g. in PDF format, are usually printed out and entered into the accounting system
the same way as paper invoices (Lahti & Salminen 2008, pp. 56). They can also
be manually typed into the system since the images already exist. After all, there
are no automation benefits when comparing e-mail invoices with electronic ones.
2.3.4

EDI invoices

EDI (Electronic Data Interchange) is one of the oldest electronic communication
standards that has widely been utilized among large companies. EDI can be
defined as the electronic movement of payments and payment-related information
through the banking system in a standard format between two parties (Schaeffer
2004, pp. 157). Already in the 1970s, large companies used to exploit EDIFACT
(Electronic Data Interchange For Administration, Commerce and Transport) as a
means of exchanging invoice data (Granlund 2009, pp. 5). Using EDI in data
exchange is quite an expensive solution, and that is why SMEs have practically
been unable or unwilling to implement it (Lahti & Salminen 2008, pp. 60).
Even though both EDI and e-invoices are received electronically, there are
differences between them. As e-invoices are standardized in terms of the invoice
content, EDI invoices are specified between two companies. That makes it
possible to modify the invoice content in accordance with the recipient’s needs.
EDI invoices can also be based on EDIFACT or XML (Extensible Markup
Language), but there are no invoice images included. It is also easier to start using
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e-invoicing than set up expensive point-to-point systems requiring rather heavy
investments in establishing the connection between the two parties. EDI invoices
are compatible to be used in the ERP systems. In case a stand-alone accounting
system is utilized, electronic invoices with their data and image components are
then more useful and easier to handle. (Lahti & Salminen 2008, pp. 60–61)
2.4

Invoice processing and circulation

In the invoice receiving phase, data and invoice images were stored into the
accounting system. Now the process continues with invoice validation. It is
important to check that the invoice is valid and accurate including all required
information such as where to send the payment, when the payment is due, and
what the payment terms are (Schaeffer 2002, pp. 12). Regarding paper and e-mail
invoices, there can also be mistakes in the scanned data that should be corrected
before proceeding further in the process. Although OCR applications are accurate
tools for digitizing printed text, it is always possible that errors or incorrect data
extraction occur. There can also be information in wrong invoice fields causing
that some of the data may have falsely been transferred to the accounting system.
After validation, the invoice type is identified in order to see whether the invoice
can be matched or if it is required to be sent for approval. Invoice types can be
simply categorized into order-based, non-order-based and contract-based invoices
(Lahti & Salminen 2008, pp. 50–53; Penttinen 2010, pp. 10). Next these types are
introduced one by one for the purpose of exposing their specific characteristics
and the actions needed in purchase invoice processing.
2.4.1

Purchase order related invoices

An invoice can be a purchase order (PO) related, non-purchase order (non-PO)
related, or based on a contract. What comes to PO and non-PO invoices, it
dependents on the purchasing department and whether they have originally sent a
purchase order to the supplier when acquiring the goods. A purchase order is a
document from a buyer to a seller indicating types, quantities and agreed-upon
prices for products or services. In many companies, the first step of procurement
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is creating a purchase order request in the ERP system. A manager approves the
request and the order is then placed according to the PO. The PO has most of the
information that is also provided on a purchase invoice. That makes it more
efficient to process such invoices after the goods have arrived to the buyer’s
premises. In the accounting system, invoice posting can also be created
automatically in accordance with the PO details. (Lahti & Salminen 2008, pp. 51)
Bragg (2013, pp. 19) identifies three types of information from three different
sources that are used in PO invoice processing. These are an invoice from the
supplier, a purchase order from the purchasing department, and a proof of receipt
from the receiving department. Comparison of these three documents is called
three-way matching (Schaeffer 2002, pp. 14). It refers to the comparison of the
prices and quantities listed on the supplier invoice to the quantities actually
received and to the prices originally agreed in the purchase order.
When the order arrives, receipt is conducted in the ERP system. After receiving
the order and actual purchase invoice, it is time to match the documents. If the
purchase invoice and quantities received match to the PO, the invoice is then
updated to the purchase ledger and forwarded to payment processing. In case
there is something wrong and the documents can’t be matched, the invoice is then
sent to the original buyer for approval or to be fixed. (Lahti & Salminen 2008, pp.
51–52) In figure 4, the process is illustrated for PO invoices.

Buyer
No
Accounts
Payable
Specialist

Scanned
invoice or
e-invoice

Does it
match to
the PO?

Approval /
corrections

Yes

Update
purchase
ledger status

Payment
processing

Figure 4. Processing of PO invoices (Lahti & Salminen 2008, pp. 52).
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2.4.2

Invoices without purchase order

In case a purchase invoice is not related to a purchase order, the invoice has to be
forwarded to a review and approval flow. Lahti and Salminen (2008, pp. 64)
remind that there are no regulations in the Finnish Accounting Act for approval
procedures, and that is why the company is the one who determines the invoice
approval policy. The approval procedure usually consists of two stages. First the
invoice is reviewed by the original buyer, and then approved e.g. by the
supervisor or segment manager. By utilizing a company-specific approval policy
in the accounting system, it is possible to ensure that the personal approval limits
can’t be exceeded (Lahti & Salminen 2008, pp. 64). In fact, it is essential to
ensure that only employees with the proper level of approval are accepting
invoices and that there is no room for abuse (Kaskinen 2007, pp. 48).
After the invoice has been reviewed and approved, it returns to the AP department
where it is updated to the purchase ledger. The invoice is now ready to be
forwarded to payment processing. (Lahti & Salminen 2008, pp. 50) In figure 5,
the process is illustrated for non-PO invoices. Unlike in the figure, invoice posting
can also be created in some other point along the process. Another commonly
applied practice is that the buyer after reviewing the invoice also posts it. This is
most often argued by the fact that the buyer knows exactly what have been
acquired and which cost center the purchase should be allocated to.

Employees

Accounts
Payable
Specialist

Scanned
invoice or
e-invoice

Invoice
review

Invoice
approval

Invoice
posting

Update
purchase
ledger status

Payment
processing

Figure 5. Processing of non-PO invoices (Lahti & Salminen 2008, pp. 51).
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2.4.3

Contract-based invoices

In addition to PO and non-PO invoices, there can also be invoices based on
contracts. In most cases, these are related e.g. to rent, leasing or other monthly
charged services. Contract-based invoices do not necessarily need separate
approvals since the contracts have already been approved. These invoices can be
handled the same way as PO invoices except they are now matched to the
contracts. Therefore, a contract database and accounting rules for individual
contracts have to be created in the accounting system. (Lahti & Salminen 2008,
pp. 52–53) This also creates the basis for the automation of this type of invoices.
Phone and electric bills, among other things, are recurring and similar in nature
with contract-based invoices. In some modern accounting systems, these invoices
with non-fixed amounts can be automated and approved according to the predefined price tolerance (Lahti & Salminen 2008, pp. 64). In terms of contracts,
there can also be blanket PO invoices covering multiple orders for a specific
period of time. These can be applied to repetitive purchases by using a periodic or
overall price limits. Blanket PO’s are a useful way to streamline the process and
reduce the number of separate PO’s. (Schaeffer 2002, pp. 22)
2.5

Payment processing

In many organizations, outgoing payments are processed on a daily basis that is
not worthwhile. Paying invoices less frequently would save working time and
make cash management easier. Usually frequent payments are due to outdated
invoices that have spent too much time in invoice circulation. (Lahti & Salminen
2008, pp. 70) In modern accounting systems, it is possible to track down invoices
in flow and to contact the person in response to ensure the invoice will be handled
in a timely manner. For the purpose of speeding up invoice circulation, automatic
reminder messages could be used to notify reviewers and approvers that they have
invoices waiting for their actions.
Because of purchase invoices have already been approved before payment
processing, there is no need to get additional approvals for payments. Before
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paying invoices and transferring the money, payment batches are made taking into
account the invoices which will become due by the payment day. Paying invoices
in batches allows multiple invoices to be paid at the same time. Advanced
accounting systems are able to automatically separate payments to different bank
accounts in accordance with pre-defined rules, e.g. invoices in USD to be paid
from a USD currency account instead of the organization’s current account in
Euros. (Lahti & Salminen 2008, pp. 70)
In the United States, accounting and auditing processes have been built around
paper checks that provide the remittance detail companies want (CGI 2014, pp. 3).
Therefore, using checks as a payment instrument is still a common option in the
United States. According to the survey conducted by the Association for Financial
Professionals (AFP), a typical US organization made 50 % of its B2B payments
by check in 2013. For payments to major suppliers, organizations made an
average of 43 % of their payments by check, 31 % by ACH (Automated Clearing
House) credit, and 16 % by wire transfer. (AFP 2013, pp. 2) The Automated
Clearing House (ACH) Network is an electronic funds transfer system that
provides for the interbank clearing of electronic payments for participating
depository financial institutions (Schaeffer 2007, pp. 79). The vast majority of US
companies (92 %) still utilized checks when paying even some of their major
vendors in 2013 (AFP 2013, pp. 7).
Meanwhile in Europe, many organizations have realized the efficiency and cost
gains with B2B electronic payments (CGI 2014, pp. 5). Especially Finland is one
of the definite leaders in electronic banking on a world scale (TIEKE 2014).
Having a highly developed electronic payment infrastructure has provided
possibly the highest degree of payment automation in the world. Finland is also
considered as one of the pioneering countries in electronic payments and
processing, including Finnish banks playing a significant role in the development.
Today, checks are rarely used in Finland. Instead, credit transfer transactions
based on the ISO 20022 XML format are dominant among Finnish companies.
(CGI 2014, pp. 7)
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2.6

Accounts payable best practices and automation

Invoice processing can be extremely time-consuming and tie up organizational
resources from more value-adding tasks. Most organizations have stepped into the
modern information technology and started using electronic accounting as part of
their everyday business operations. Nowadays, implementation of electronic
accounting systems can be considered as one of the best practices related to
purchase invoice processing. Lahti and Salminen (2008) have listed various best
practices that would make invoice processing more efficient and better organized.
These practices include (Lahti & Salminen 2008, pp. 72):
•

Maximize the amount of e-invoices received

•

Archive purchase invoices electronically

•

Utilize default and automated postings

•

Process contract-based and PO invoices without additional approvals

•

Process payments only once or twice a week

•

Automate recording of accrued expenses from receipts and/or invoices in
circulation

•

Create a short version of the chart of accounts for invoice posting.

It is not unusual that most of the invoices are still received in paper while there are
more advanced options, such as e-invoices, to be utilized. Invoice scanning is an
unnecessary step that should be eliminated in an optimized invoice process.
Ideally, all invoices should arrive as e-invoices. In order to maximize the number
of e-invoices received, buyers have to insist suppliers to switch to electronic
invoicing. (Lahti & Salminen 2008, pp. 72) However, requiring suppliers to
change their habits may raise challenges to some extent. For example, company
may face supplier resistance in case the supplier is against e-invoicing and there is
no negotiation power from the buyer’s side. On the other hand, switching to einvoicing does not require specific investments, equipment or advanced IT knowhow. Therefore, both parties can easily benefit from e-invoicing. Since switching
to e-invoicing exclusively will not happen in a flash, invoice scanning should thus
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be centralized or maybe even outsourced in order to save time and money, and to
gain greater economies of scale (Clements & Donnellan 2004, pp. 100).
By utilizing default postings for recurring and contract-based invoices, it is
possible to achieve savings in working and invoice cycle times. Automated
matching and the setting of price tolerances to accept small price variances would
simplify the process and diminish the need of human intervention. If an invoice
matches to the contract or, as a repetitive invoice, stays in a pre-defined price
tolerance, it is then ready to be forwarded to payment processing (Lahti &
Salminen 2008, pp. 64). Besides contract-based invoices, PO invoices should be
handled the same way. A purchase order has already been approved at that time it
was created, the same way a contract was approved when signed.
Instead of processing payments multiple times in a week, it is more useful to
centralize payments and process them only once or twice a week (Lahti &
Salminen 2008, pp. 70). Acting the way proposed is going to save time and
money, and make the organizational cash management easier. Also creating a
short version of the chart of accounts would decrease the probability of falsely
created postings and make the creation of postings faster (Lahti & Salminen 2008,
pp. 63). AP specialists are usually well aware of the accounts to be used in
postings, but buyers, who may also create postings in some organizations, may
need more narrowed down lists just in case to avoid mistakes and confusion.
Focusing on the overall automation of purchase invoice processing would also be
considered as a best practice. As Kaskinen (2007) writes in his article, automating
the accounts payable process reduces the time of invoice processing from many
weeks or months to a matter of days. Electronically available invoices can
automatically be matched against the orders and be routed for payment. In case
approval is needed, the technology and rules behind the automated workflow
know how to route the invoice to the appropriate person and then send it to the AP
department for further processing. Due to modern technologies, it is possible to
automate the processing of periodic or contract-based invoices that have identical
approval workflow and posting data. The system matches invoices to contracts
and transfers the matched invoices directly to the AP department. If the invoice
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does not match, the system sends it to a pre-designated person for approval.
(Kaskinen 2007, pp. 50)
When technology has been fully implemented and the appropriate rules set into
the accounting system, many invoices no longer need human attendance. Since
the workflow can be automated and the bulk of the invoices are handled by the
system, AP specialists are only dealing with exceptions, non-matching invoices.
(Kaskinen 2007, pp. 50) Invoices that match to the pre-defined rules and criteria
are automatically released for approvals and payments. Therefore, AP specialists
can save time and have more strategic roles in organizations.
Before putting automation into practice, it is essential to understand the goals of
automation. The best way of approaching the invoice process automation, as
Lemley and Peltonen (2010) suggest, is through the invoices that most burden the
AP department. Comparing and analyzing the number of invoices received
according to the invoice types will help in this phase. For example, automating
simple PO invoices would yield the biggest benefits with the least effort. It is also
essential to document the purchase invoice process to identify the solution
requirements and changes needed. The automation can be seen as an opportunity
to develop both AP and procurement processes so it would be useful to involve
both buyers and suppliers to improve the process. Also the support of internal
management and end-users is critical in terms of smooth process implementation
and acceptance. This can be established e.g. through the active communication of
automation benefits. (Lemley & Peltonen 2010, pp. 2–5)
The key still is, as Taylor (2008) says, to integrate the captured invoice data with
approved supplier details and approved purchase order information. In many
cases, the purchase invoice automation solutions focus on scanning and capturing
invoice data, and transferring the data to the accounting system. Even though that
is useful, digitization is not the most critical step what comes to automation itself.
It matters what happens after the invoice is in the system. Automated matching of
an invoice to its corresponding PO and supporting documents is the benefit that
should be strived for. This way the invoice can be automatically passed for
payment that truly facilitates invoice processing. (Taylor 2008, pp. 46)
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3

BUSINESS PROCESS MANAGEMENT

Success in today’s economy requires organizations to be efficient and effective
with their business processes. Improvement in productivity and responsiveness,
for example, can be tackled in various functions throughout a company. One of
those functions is the laborious and most often manually performed purchase
invoice process that has potential for improvement in most organizations. Due to
its repetitive nature, there is a great opportunity for automation in this process.
Process renewal, however, may still require guidance through the steps to be taken
and things to be done when striving for successful process development and
enhancement. That is why a suitable management approach could provide
valuable assistance and give a useful framework for completing all the necessary
phases along the way from the current situation to the desired future state.
This section aims at defining business process management (BPM) as a
management discipline that provides tools and techniques for process
improvement. The section clarifies the BPM and its origins, and studies the basics
of the business process model and notation (BPMN) method that is a standardized
way of modeling business processes. Business process characteristics creating the
fundamental basis for process improvement are also introduced. At the end of the
section, BPM is compared with the well-known Lean and Six Sigma philosophies
in order to investigate similarities and differences between the approaches.
3.1

Concept of business process management (BPM)

Business process management (BPM) has its roots in the process-oriented trend of
the 1990s. At that time, the term process became a new productivity paradigm and
the new wave of organizing companies on the basis of business processes was
emphasized. BPM is a management discipline that provides tools and techniques
to improve corporate performance, to streamline business processes, and to reduce
operational costs. The area of BPM has received considerable attention in recent
years mainly due to its great capabilities to increase productivity and save costs.
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Before getting deeper into the concept of business process management, it is
essential to define and characterize what is a process, especially a business
process. The term process is an important concept that has received a lot of
attention and multiple definitions in the prevailing literature. One simple and quite
often used definition is given by Harrington (1991, pp. 9):
“Any activity or group of activities that takes an input, adds value to it,
and provides an output to an internal or external customer.”
As a set of logically related activities and resources transforming inputs into
outputs, any activity or change can be described as a process. In a business sense,
a special attention is drawn to processes that are critical to organizational success
and performance. These processes are known as business processes, also referred
to as main processes or key processes (Laamanen & Tinnilä 2009, pp. 121). To
proceed with the definitions created by Harrington (1991, pp. 9), the term
business process can be defined as:
“A group of logically related tasks that use the resources of the
organization to provide defined results in support of the organization’s
objectives.”
In his article, Tinnilä (1995) compares several definitions of business processes.
In these explanations, there are a lot of similarities that are nicely in line with the
definition provided by Harrington. Similarly, the customer perspective is quite
often added and emphasized. Instead of just creating defined results and
outcomes, a business process should also deliver an output that is of value to
customers (Tinnilä 1995, pp. 48). There are five elements of which a business
process consists. According to Lin et al. (2002, pp. 20–21), these elements
include: 1) the customers, 2) activities, 3) customer value created through the
activities, 4) humans and machines as operators behind the activities, and 5)
organizational units responsible for the whole process.
Lusk et al. (2005) specify the evolution of BPM in three different waves. The first
wave was launched in the 1960s when technology increasingly became a business
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driver and boosted the speed of change. Japanese companies increased their
competitiveness partly due to their focus on quality improvement and reduced
defects. US companies started also to adopt the quality approach and the process
era started to strengthen its position. Technology was used together with process
examination that led to technology as process driver. Especially in the 1970s and
1980s, the growing use of technologies led to statistical data gathering techniques
that measured, collected and interpreted results. (Lusk et al. 2005, pp. 2)
The second wave of process orientation is recognized from the late 1980s to the
early 1990s. At that time, total quality management (TQM) was established as a
management approach aiming at continues improvement of the organizational
abilities to deliver high-quality products and services to customers. Focus shifted
from corporate mission and brainstorming practices to cross-functional teams and
planning of “how” things are done instead of “why”. (Lusk et al. 2005, pp. 3)
In the early 1990s, business process reengineering (BPR) became a popular
business management strategy after Hammer and Champy published their book
Reengineering the Corporation in 1993. The concept was based on the
fundamental rethinking of business processes and radically redesigning them in
order to achieve dramatic improvements in metrics such as cost, quality, service
and cycle time (Hammer & Champy 2001, pp. 35). The radical rather than
incremental redesigning of broad and cross-functional business processes was
emphasized, and thus statistical process control and continues improvement were
lacking (Mohapatra 2013, pp. 71). During the 1990s, BPR got the unfortunate
reputation of downsizing (Minonne &Turner 2012, pp. 111) and ended up getting
high project failure rates that was mainly due to the concept misuse and
mismanagement (Tinnilä 1995, pp. 44). Reengineering focused on the ground-up
designing of business processes with the aid of modern information technologies.
Instead of automating existing practices, IT was seen as an enabler of redesigning
new processes and the ways of working (Hammer 1990, pp. 108).
Even though radical changes in business processes could be useful and sometimes
even required, it was still considered too drastic in most cases. The next
generation of BPR has typically been referred to as business process management
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that is the third wave of the evolution. As a holistic management discipline, BPM
encompasses the analysis, modeling, implementation, execution, monitoring and
continuous improvement of business processes (Minonne & Turner 2012, pp.
111–112). Khan (2003, pp. 24) defines the term as follows:
“BPM is the discipline of modeling, automating, managing, and
optimizing business processes to increase profitability.”
Even still today, BPM is getting great attention and being actively researched in
business management literature. As a body of methods, techniques and tools,
BPM aims at achieving the objectives of an organization through the
improvement, management and control of essential processes (Jeston & Nelis
2006, pp. 11). In fact, BPR can be seen as a subset of techniques to be used in the
context of BPM. BPR mainly focuses on planning and organizing processes while
BPM covers the aspects of managing processes as well as their actual execution.
(Dumas et al. 2013, pp. 14) The evolution of BPM has been shown in table 1.
Table 1. Three waves of process evolution (Lusk et al. 2005, pp. 1–2).
Phase
1st Wave
Process
Improvement

2nd Wave
Process
Reengineering

3rd Wave
Business
Process
Management

Time

70s 80s

1990s

2000+

Focus

Technology

Tools / Enablers

• Quality
management
• Continuous flow
• Task efficiency

• Computerized
automation
• Management
information
systems
• MRP

• TQM
• Statistical process
control
• Process
improvement
methods

• Process
innovation
• Best practices
• Better, faster,
cheaper
• Business via the
Internet

• Enterprise
architecture
• ERP
• CRM
• Supply chain
management

• Activity based
costing
• Six Sigma
• Buy vs. build
• Process redesign /
reengineering
methods

• Assessment,
adaptability &
agility
• Global business
• Continual
transformation

• Enterprise
application
integration
• Service oriented
architecture
• Performance
management
software
• BPM systems

• Balanced
scorecard
• Self-service &
personalization
• Outsourcing,
co-sourcing,
in-sourcing
• BPM methods

28

There are multiple goals that companies are trying to achieve through the adoption
of the BPM discipline. In his book, Weske (2012) summarizes such goals which
BPM is able to fulfill. The list of priorities consists of (Weske 2012, pp. 21):
•

Better understanding – The explicit representation of business processes
can help to improve the comprehension of organizational operations and
their relationships.

•

Improved communication – Business process models together with the
standardized terminology can improve the communication between
stakeholders by making it more efficient and effective.

•

Better flexibility – The ability to adapt faster to the constantly changing
environment. The modeling of processes and their IT support are critical
factors when reaching to this goal.

•

Repository of business processes – BPM helps a company to construct a
repository of its modeled business processes. Capturing the knowledge of
how the company performs its business is of great value and an important
asset to the company.

•

Continues process improvement – BPM is an evolutionary approach that
enables the analysis and identification of potentials for improvement
through explicit modeling and IT-based execution.

•

Better integration of business processes and IT – The management
discipline aims at narrowing the gap between an activity in the business
process layer and its realization in software.

With the aid of BPM, business processes can be managed in a value-driven way
that enables the overall company to achieve high performance. BPM is a holistic
management approach that should not be seen as a single process improvement
project, but rather than a method to be used in the means of continues
improvement and management. Attacking on cross-functional processes and
striving for better organizational agility and operational performance are essential
elements of the BPM philosophy. If used appropriately, BPM delivers three
crucial outcomes for an organization: 1) clarity on strategic direction, 2)
alignment of organization’s resources, and 3) increased discipline in daily
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operations. (Kirchmer 2011, pp. 7–8) In an ever-changing business environment,
BPM enables companies to accomplish even tighter integration of strategy, IT and
people-based execution that is of great value and a big competitive advantage.
3.2

The BPM lifecycle

To better understand the meaning of this process-centric management discipline,
one has to take a look at the BPM lifecycle. The aim of BPM can be translated
into a lifecycle model that contains well-defined steps and activities how to
proceed with BPM initiatives. In literature, there are several different views on
BPM lifecycles. There are a number of models that have a lot in common, but also
slight differences in the steps and activities involved. For example, some of the
models emphasize the automation of business processes while others are lacking
of planning or refinement activities (see e.g. De Morais et al. 2014, pp. 419–424).
Most iterations of the BPM lifecycle still include process modeling,
implementation, and both improvement and optimization phases.
One of the most relevant BPM lifecycle models is presented by Van der Aalst
(2004, pp. 4) whose model includes four steps that are most applicable to
modeling of processes and implementing of information systems. In this thesis,
however, the lifecycle model created by Weske (2012, pp. 11–17) is introduced in
more detail. It is a slightly modified and extended version of the view provided by
Van der Aalst. Weske’s model includes also four steps as shown in figure 6 on
the next page. The steps are related to each other and the cyclical structure of the
model highlights the logical dependencies among these steps. (Weske 2012, pp.
11) These dependencies do not imply a strict temporal ordering, and hence there
can be overlapping activities similarly to Van der Aalst’s model.
The lifecycle starts with the design and analysis phase. In this phase, business
processes and their organizational and technical environment are researched.
Processes are identified, reviewed, validated and represented by explicit business
process models. The investigation can be conducted with different techniques
such as surveys or interviews. Once the process description is developed and
formalized graphically, it needs to be validated e.g. in a workshop during which
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the people involved discuss the process. Simulation techniques can also be used to
support the validation. (Weske 2012, pp. 12–13) The model developed is then
analyzed and enhanced by implementing the desired improvement ideas and
changes. It is essential to verify the models so they would not contain any
undesired properties or deadlocks. The primary goal of the first phase is to create
a holistic understanding of the process at hand. As Lee and Dale (1998, pp. 224)
have stated, it is not possible to move on to the next stage of breakthrough and
continues improvement without thoroughly defining and modeling the process.

Evaluation:
Business Activity Monitoring
Business Process Mining

Enactment:
Operation
Monitoring
Maintenance

Administration
and
stakeholders

Design:
Business Process
Identification and
Modeling
Analysis:
Validation
Simulation
Verification

Configuration:
System Selection
Implementation
Test and Deployment

Figure 6. BPM lifecycle (Weske 2012, pp. 12).
In the configuration phase, the business process model designed in the previous
phase is about to be implemented. This can be done in two different ways. If the
process can be implemented without any software support, the employees have to
comply with a set of policies and procedures needed to make the process work as
planned. The second option is that the process is realized using a dedicated
software system. Therefore, an implementation platform needs to be chosen and
the process model enhanced with technical information in order to facilitate the
enactment of the process by a software system. (Weske 2012, pp. 13) Depending
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on the way of execution, the realization can require time-consuming and complex
software development. However, if the system can be acquired and configured to
support the new process, the challenge is no longer the coding of individual
modules but orchestrating and stitching together pieces of software. (Van der
Aalst 2004, pp. 2) Once the system has been developed, the implementation of the
process needs to be tested with general software testing approaches. After
successful development and testing, the system is deployed in its target
environment. This may require additional actions such as personnel training or
migration of application data to the new platform (Weske 2012, pp. 14)
The third step is called the enactment phase, which refers to the actual run time of
the business process. The process designed and configured in the earlier stages is
now executed and the actual system implemented and used in practice. In case of
a BPM system, it controls the execution of business process instances as defined
in the business process model. Process enactment needs to take into account the
correct process orchestration guaranteeing that the process activities are
performed according to the specified execution constraints. The enactment phase
consists of operating, monitoring and maintaining activities related to the
improved business process. This is normally the longest phase of the BPM
lifecycle, and it also paves the path for the evaluation phase by collecting valuable
executive data in some form of a log file. (Weske 2012, pp. 14–15)
The evaluation phase is the last step in the BPM lifecycle model. The available
log data and monitoring results are used to evaluate and improve the business
process and the developed software system. These outputs enable to identify if
there are still obstacles that need to be removed or problems that should be
resolved. To conduct evaluation procedures, business activity monitoring and
process mining techniques can be used. These are techniques that aim at
identifying the quality of business process models and the adequacy of the
execution environment. For example, business activity monitoring can help to
identify process bottlenecks that are caused by a shortage of required resources.
(Weske 2012, pp. 15) It should also be assessed that the system truly adds value to
the organizational functioning in the way it was initially planned. Otherwise,
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necessary changes should be made. As a last step of the BPM lifecycle model, this
phase connects the enactment to a new design and analysis phase keeping the
continuous improvement cycle up and running.
In a centric position, as it was shown in figure 6, there are administration and
stakeholders. There can be hundreds of business process models and information
on business process instances that need to be organized and managed well in the
company. In addition to business processes, knowledge workers with their various
skills and organizational roles need to be represented properly in the BPM
projects. There are several types of stakeholders with different kinds of
knowledge, expertise and experience that can be classified into the following
roles. These roles include e.g. a chief process officer, business engineer, process
designer, process participant, system architect and developers. The stakeholders
need to collaborate closely when designing business processes and developing
adequate solutions to enact them. (Weske 2012, pp. 15–16)
3.3

Business process modeling

Business process models are important tools at various stages during the BPM
lifecycle. They are in a key position when organizational processes and systems
are being managed and improved. Modeling helps to understand the process, but
also to share the understanding of the process with people involved. A thorough
understanding is required in order to conduct process analysis, redesigning or
automation procedures (Dumas et al. 2013, pp. 63). In principle, a business
process could be defined by means of a textual description. Without visualization,
though, textual descriptions are challenging to ready and easy to misinterpret
because of the ambiguity of free-form text. Graphical illustrations of business
operations and transactions are preferred in many occasions. That is why it is
more useful to model and design processes in some sort of visual diagrams than in
plain text without any graphical specifications. Consequently, organizations have
widely adopted process modeling as part of their methods to increase awareness
and knowledge of their business processes (Recker 2010, pp. 183).
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There are actually various modeling languages for representing business processes
diagrammatically. They range from simple flowcharting techniques to more
advanced languages that are capable of capturing the information required for
process simulation and execution (Recker 2010, pp. 182). One of the oldest
methods is a flowchart which consists of rectangles, representing activities, and
diamonds, representing points in the process where decisions are made (Dumas et
al. 2013, pp. 16). There are also techniques such as Petri nets, EPCs (Event-driven
Process Chains), workflow nets, and YAWL (Yet Another Workflow Language)
to name a few (Weske 2012, pp. 149–200). In this thesis, business process model
and notation (BPMN) is taken under a closer look to discover the basics of this
modeling language. In practice, most organizations are using BPMN in order to
graphically define their operations in a rather simple way. The language, however,
enables more advanced and expressive capabilities to be used (Recker 2010, pp.
194). Among end-users, there is a lack of advanced BPMN modeling skills that,
on the other hand, could be due to the novelty of this notation standard.
BPMN is a widely used standard for modeling of business processes in the form
of a diagram similar to a flowchart. It was developed by an industry consortium
whose constituents represented a wide range of business management tool
vendors (Recker 2010, pp. 182). The first version, BPMN 1.0, was published by
BPMI (Business Process Management Initiation) in 2004 (Damij & Damij 2014,
pp. 36). This graphical process modeling language quickly became a popular
modeling technique, and it was released as a standard method by The Object
Management Group (OMG) in 2011. Now the latest version available is BPMN
2.0. (Dumas et al. 2013, pp. 17) There are over 100 symbols that makes it quite a
complex modeling language. However, a small part of these symbols is needed to
form an adequate base for process modeling and to cover the most general
modeling needs. (Dumas et al. 2013, pp. 63) These symbols, also referred to as
elements, are divided into four groups: 1) flow objects, 2) connecting objects, 3)
swimlanes, and 4) artifacts (Damij & Damij 2014, pp. 39).
Flow objects are separated into events, activities and gateways. Events are
represented as circles, activities as rectangles, and gateways as diamonds. (Damij
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& Damij 2014, pp. 39–42) Events refer to things that happen at a particular point
in time. Actions denote work that needs to be performed, and gateways serve to
route the flow of control along the process branches. (Decker et al. 2010, pp. 348)
Gateways are used to split the flow into several outgoing flows or, conversely, to
merge a number of incoming flows into one flow. The flow objects are connected
by means of directed edges called sequence flows that are represented in arrows.
A sequence flow is the most elementary form of relation implying that one event
or activity is followed by another event or activity. (Dumas et al. 2013, pp. 64)
The above-mentioned flow objects and more have been illustrated in figure 7.

Flow objects

Artifacts

Connecting objects

Events

Data object

Sequence flow

Activities

Group

Message flow

Gateways

Annotation

Association

Sublane
Sublane

Lane
Lane

Pool

Swimlanes

Figure 7. Basic symbols used in BPMN (Weske 2012, pp. 209).
Swimlanes, including pools and pools with lanes, enable the modeler to divide a
process model into different parts of the diagram. Pools are used to separate a
process that represents participants – in general business roles (e.g. a shipper) or
specific business entities (e.g. FedEx as the shipper) – within cooperation. Lanes
can be used to divide a pool into smaller parts. Artifacts, however, are used to add
supplemental information about the objects within a process. Artifacts consist of
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data objects, groups and text annotations. Data objects represent the data and
documents that are used within a process. They usually define the inputs and
outputs of activities. Groups are used for clustering a number of elements within a
certain segment of a process, and text annotations to add information about the
elements in text form. (Damij & Damij 2014, pp. 42)
One of the common questions related to the process modeling in general is that
how one creates a useful process model. People may think that there is always one
correct model and that the others are wrong in some way. However, White and
Miers (2008) remind that there is rarely only one correct model to be found. On
the other hand, models can be invalid in that sense they incorrectly use given
notations (White & Miers 2008, pp. 33). It is essential to bear in mind that the
process model should be suitable for the purpose and audience intended. There are
usually far too many potential details to be captured and included. Fine level
details may still be required in case the model is going to support e.g. process
simulation or execution in a BPM system. For those who are going to get to know
the process, extra details could be unnecessary and make the model even too hard
to understand. According to White and Miers (2008), the model should focus on
things that are most relevant to the task, be accurate enough to describe the actual
state of affairs, and be as simple as possible but no simpler. In order to be useful,
the model should be understandable, i.e. not too complicated, and represent the
elements of the real world in a sufficient extent. (White & Miers 2008, pp. 34–35)
3.4

Business process characteristics

In order to improve business processes, it is fundamental to thoroughly
understand them. There can be seen several characteristics that are associated with
business processes, and which create the basis for process improvement helping to
understand the key problem areas and setting targets for enhancement.
Understanding of these characteristics also helps to recognize how changes
influence the process as a whole and how the departments involved are affected.
Harrington (1991) emphasizes five attributes that need to be clearly understood
when talking about process improvement (Harrington 1991, pp. 114–115):
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•

Flow – The methods for transforming input into output

•

Effectiveness – How well customer expectations are met

•

Efficiency – How well resources are used to produce an output

•

Cycle time – The time taken for the conversion from input to final output

•

Cost – The expense of the entire process.

Flow, as described above, refers to the process itself. Most often, there are
machines and information technology involved in today’s business processes.
However, the process is brought to life by people. That is why the human aspect
should not be forgotten when improving processes. Instead of just modeling the
process, it is important to get to know the process in practice, discuss with the
people involved, and observe what is really going on (Harrington 1991, pp. 116).
This all could be done e.g. in the form of a process walkthrough session.
Harrington (1991) lists the process effectiveness as one of the business process
characteristics. This refers to measuring the quality of business processes.
(Harrington 1991, pp. 122–123) The term quality is rather an abstract word that is
understood differently by different people. It has a variety of interpretations and
uses, but also multiple definitions which vary in their extent. In his book, Dale
(2003) clarifies the term and its origins. The word quality originates from the
Latin word quails which means, “such as the thing really is”. (Dale 2003, pp. 4)
According to the definition given by the British Standard Institution (BSI), quality
refers to the “degree to which a set of inherent characteristics fulfils requirements”
(BS EN ISO9000 2000, pp. 7). However, there is no single accepted definition for
quality in the current business environment. Dale (2003, pp. 5) still concludes the
most common definitions in either meeting of requirements and specifications, as
stated by the BSI, or satisfying and delighting the customers.
As part of the BPM, the quality of business processes is a central aspect to be
researched and enhanced. Business process quality can be distinguished into
internal and external divisions. Internal quality focuses on the organization’s
perspective e.g. in terms of the performance of business process execution.
External quality, in turn, is perceived by the customer that refers to the quality of
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products and services. (Heinrich 2014, pp. 25) To improve effectiveness, as
Harrington (1991) states, the indicators of how well the process is functioning
should be selected. Information about these characteristics needs to be gathered.
One way of doing this is by collecting historical data. (Harrington 1991, pp. 123)
Benchmarking, which has its quantitative and qualitative approaches, can be used
as a method to evaluate the quality of a business process by comparison. For that
matter, historical data can be utilized. Quantitative benchmarking compares the
key performance indicators (KPI) between processes and organizations for the
purpose of learning from the best-in-class. Qualitative benchmarking, on the other
hand, compares the “AS-IS” process to established practices in order to derive
ideas for process improvement. (Heinrich 2014, pp. 27)
Process efficiency refers to the benefits of the process owner. Efficiency is related
to the output per unit of input so it is typically associated with metrics such as
cycle time per unit, resources per unit of output, or wait-time per unit or
transaction. Although cycle time is considered as an efficiency measure, it is also
listed as an independent characteristic. Besides the time required to perform the
work, it also includes the time spent moving documents, waiting, storing,
reviewing and reworking. Cycle time is the key issue in most of the critical
business processes. Processing time, in turn, measures only the time used to
perform the work. Reducing total cycle time frees resources, reduces costs and
improves the quality of output. (Harrington 1991, pp. 123) The improvement of
quality is not that obvious, though. As Sage and Rouse (1999) point out, quality
improvement and cycle time are actually two sides of the same coin. This means
that in order to do something faster, there is less time to inspect and correct
mistakes. Hence, a critical element of quality improvement is that one must do
things right in the first place to prevent rework. (Sage & Rouse 1999, pp. 281)
Cost aspect should also be taken into account when striving for improvement in
business processes. The cost of a process provides an excellent view into process
problems and inefficiencies. When calculating processing costs, it is acceptable to
use approximate expenses that are estimated by using current financial
information. Estimates are recommended especially if accurate costs are too
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laborious to get or would require a massive amount of work without additional
benefits. Even though it can be impossible to determine the exact cost of the
whole process, it is still beneficial to estimate it in order to create a better
understanding of the prevailing situation. (Harrington 1991, pp. 127)
3.5

BPM vs. Lean vs. Six Sigma

In literature, there are various process management approaches and disciplines,
often negatively referred to as fads that may seem quite similar when interpreting
their definitions. On the other hand, the definitions may also slightly vary
depending on the source of information. Just like BPM, Lean and Six Sigma, for
example, are process improvement methodologies that have the same purpose; to
improve work processes using data, customer insight, workflow understanding
and removal of wastes (Sweet 2014). These methodologies have a lot in common,
but they are still not the same thing. In table 2 on the next page, the key areas of
similarities and differences are listed for BPM, Lean and Six Sigma approaches.
Lean is defined by Womack and Jones (2003) as the systematic removal of waste
by all members of the organization from all areas of the value stream. The
methodology adapts the same methods, techniques and tools that were pioneered
and refined in the Toyota Production System (TPS). TPS provided the basis for
what is now known as lean thinking. Lean thinking concentrates on eliminating
waste and enables the way of doing more with less whilst providing customers
what they want (Womack & Jones 2003, pp. 15). Waste, often referred to as muda
in Japanese, has seven forms including overproduction, waiting, transport, overprocessing, inventories, movement and defective parts (Womack & Jones 2003,
pp. 351). In addition to waste reduction, the Lean approach focuses on increasing
flow through the process and reducing cycle time (Sweet 2014) as well as cutting
down processing costs (Achanga et al. 2006, pp. 463). Lean extends the scope of
the Toyota production philosophy by connecting the elements of the product
development process, the supplier management process, the customer
management process, and the policy focusing process for the whole enterprise
(Holweg 2007, pp. 430).
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Table 2. BPM vs. Lean vs. Six Sigma (Sweet 2014).
Approach

BPM

Lean

Six Sigma

Objective

Phases

Tools & Techniques

Manage
processes to
improve agility
and
performance

1. Discovery
2. Modeling
3. Analysis
4. Design
5. Monitor

• Process modeling
• BPMN
• BPM Suite tools (e.g. shared repository,
real time analytics, simulation)
• Many similar analytical tools to Lean and
Six Sigma

Create the most
value while
consuming the
fewest
resources

1. Plan
2. Do
3. Check
4. Act

Value stream map (VSM)
Waste definition and elimination
Process flow from batches to single flow
Hypothesize, experiment, and create
countermeasures
• 5S & Five Why’s
• Many similar analytical techniques to
BPM and Six Sigma

Reduce
variation and
defects

1. Define
2. Measure
3. Analyze
4. Improve
5. Control

• SIPOC map
• Measurement analysis (statistical
sampling, control chart, histogram)
• FMEA & Regression analysis
• Design of Experiment (DOE)
• Tollgate reviews
• Many similar analytical techniques to
BPM and Lean

•
•
•
•

As an essential tool, Lean uses the value stream mapping (VSM) which is used to
reduce throughput time and cut down costs (Womack 2006, pp. 145). VSM helps
with representing the flow of value and analyzing the activities in a process
(Näslund 2008, pp. 274). That creates the basis for the recognition and elimination
of non-value adding steps. Thus, the Lean process can be compressed into five
basic steps: 1) identify value, 2) identify value stream, 3) make the activities flow,
4) let the customer to pull product or service through the process, and 5)
continuously pursue perfection of the process (Nave 2002, pp. 74–75).
The process improvement methodology of Six Sigma aims at reducing costs by
eliminating the variability in the processes and aiming at decreased defects
(Näslund 2008, pp. 271). The methodology is most often recognized and
associated with Motorola as one of the original developers of Six Sigma.
Motorola defined the term six sigma as a statistical measure of the defect rate
within a system. It aims at a reduced rate of 3.4 defects per million opportunities
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(Voehl et al. 2014, pp. 14). The Six Sigma methodology is based on the DMAIC
cycle that consists of defining, measuring, analyzing, improving and controlling
phases. These stages have a variety of corresponding tools and techniques such as
statistical process control, design of experiments (DOE) and response surface
methodology (Pepper & Spedding 2010, pp. 142). As a problem focused method,
using a set of statistical tools to understand the fluctuation helps to improve the
entire process by reducing the variation of multiple elements (Nave 2002, pp. 73).
As a conclusion of these three management methodologies, they are pursuing for
the same overall goal but focusing on different things. BPM has its focus on
business process management in order to improve the process agility and
performance whereas Lean aims at doing more with less and eliminating nonvalue adding steps in the process. Six Sigma, in turn, strives for the reduction of
process variation and product defects. In consideration of these approaches to be
used in the enhancement of purchase invoice process or other office processes,
they are all relevant for that matter. Lean office is a generally used term for
applying the Lean tools to an office environment. Also deploying a unique
combination of the Lean and Six Sigma principles have been utilized successfully
in accounts payable streamlining, e.g. at Medtronic (see more Cveykus & Carter
2006). If the focus is on process and workflow automation, BPM supports the
aspects more thoroughly. It pays attention on the benefits of IT and promotes
information systems as part of the BPM discipline. Hence, it provides more
holistic steps from the planning and modeling of business processes to
implementing and refining them with computer aided solutions.
Nonetheless, all of the three methodologies have their aspiration to cost reduction,
business process understanding and waste elimination, among other things. There
are also similar tools and techniques that are used across the methodological
boundaries of BPM, Lean and Six Sigma. These include tools such as SIPOC
(Supplier, Input, Process, Output, Customer) diagram, Pareto analysis and root
cause analysis (RCA) (Conger 2010, pp. 131–145). Thus, the methodologies
should not be seen as enemies but rather than partners that complement each other
and provide techniques to be used and shared in business process development.
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4

RESEARCH ENVIRONMENT AND METHODOLOGY

In this section, the research environment is explored and described together with
the methodologies used in the thesis project. The section starts with defining the
background of the case company by exploring history, business areas, office
locations and strategic themes in brief. The section proceeds with introducing the
PIP-R project that has been devoted and focused on implementing the new
purchase invoice processing tool and streamlining the current processes in
practice. As part of the PIP-R project and this thesis as well, invoice volumes and
vendors were analyzed for the purpose of delimiting the project scope and
concentrating the emphasis on certain vendors in workflow automation.
Therefore, the vendors listed are also specified and reviewed in this section.
Finally, the research methodologies are summarized and explained in order to
create a comprehensive clarification of how the study was conducted and what
kind of steps were taken along the project.
4.1

Case company background

Vaisala is a Finnish technology company that was founded by a scientist,
Professor Vilho Väisälä, in 1936. As a talented inventor of meteorological
instruments, Vilho Väisälä undertook the planning and construction of the first
Finnish radiosonde in 1931. (Vaisala 2014e) A radiosonde is an electronic device
that measures meteorological variables, and it is lifted up to the upper atmosphere
by a weather balloon. Since the commercial production and deliveries of this
weather instrument started in 1936, this can be seen as the beginning of Vaisala’s
business. (Vaisala 2014b) Today, Vaisala is specialized in environmental and
industrial measurement, and a significant part of its business is project business.
As a global leader in its specified business areas, Vaisala offers a comprehensive
selection of solutions for weather-related and industrial markets. The customers of
Weather business include meteorological institutes, airports, roads and railroads,
defense and energy industry that are provided with a wide offering of products,
projects, weather information and services. Controlled Environment business area,
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on the other hand, serves customers in multiple industries – ranging from
pharmaceutical and biotechnical customers to maritime, automotive and
electronics companies – offering them measurement solutions for accurate and
stable real time observation and environmental control. (Vaisala 2014c, pp. 7–9)
In 2014, Vaisala’s net sales were 299.7 M€ of which 73 % came from Weather
business and 27 % from Controlled Environment. Operating result was 26.4 M€
equaling 8.8 % of the net sales. In the same year, the main markets were in North
and South America (37.4 % of net sales), Europe, Middle East and Africa (37.3
%), and Asia Pacific (25.3 %). (Vaisala 2015) In general, Vaisala exports 98 % of
its production and serves customers in over 150 countries having over 30 offices
in 16 countries worldwide. Besides, the company has been listed in NASDAQ
OMX Helsinki stock exchange since 1994. (Vaisala 2014d)
At the end of the year 2014, Vaisala had 1 613 employees of which 43 % were
based outside Finland (Vaisala 2015). Company headquarters is located in
Vantaa, Finland, whereas the company subsidiaries are situated in Australia,
Brazil, Canada, China, Germany, France, India, Japan, Malaysia, United Kingdom
and United States (Vaisala 2014c, pp. 17).
Vaisala’s strategy for the years 2014–2018 can be specified in three distinctive
themes: 1) creation of customer value, 2) reliability, and 3) simplification. Vaisala
strives to increase understanding of customer needs and market demands for the
purpose of developing value-adding offering. In 2013, this was exemplified by
Vaisala’s increased presence in the renewable energy markets after the
acquisitions of Second Wind Systems and 3TIER. (Vaisala 2014c, pp. 5)
Reliability refers to delivering a reliable customer experience that is pursued
through the improvement of response time to customers as well as ensuring that
the quality of Vaisala’s offering meets the customer requirements. Simplification
is needed to further increase the focus and operational efficiency. Optimized
global networks, streamlined supply chains and continual improvement in all
functions will help and support to achieve this goal. (Vaisala 2014a)
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4.2

PIP-R: Project description

At Vaisala, purchase invoice processing has been performed in the Basware IP
system. As the software had become outdated and it was not completely supported
on Windows 7, it was time to start thinking whether to continue with Basware
solutions or to switch to a whole new accounting system. So far, invoices were
handled manually in Basware IP that required a lot of time and effort to be carried
out. Therefore, invoice matching and workflow automation were considered
useful to simplify the currently followed processes and to lessen the manual
workload of AP specialists. Vaisala assessed the situation and decided to request
for tenders in order to review the modern solutions available in the market.
After receiving, analyzing and evaluating several tenders, Vaisala decided to
acquire a new invoice processing tool from OpusCapita that would decrease the
system operation costs remarkably if compared to the old system. Hence,
OpusCapita Invoice Manager was the new system solution that initiated the
purchase invoice process renewal (PIP-R) project at Vaisala. In addition to
Vaisala Oyj as the company headquarters, the project scope also covered Vaisala
Inc. as the US subsidiary that has its North American headquarters in Boulder,
Colorado. Out of all Vaisala locations, Finland and United States were prioritized
because they receive most of the invoices in Vaisala Corporation. This is due to
that Vaisala has centralized its manufacturing functions to these certain countries.
Manufacturing requires a lot of materials that calls for more procurement.
Therefore, there are more purchase invoices to be processed in these locations if
compared e.g. to regional sales offices.
The PIP-R project started in September 2014. At that time, Vaisala’s ERP system
upgrade was already in progress as it started in January 2014. The upgrade project
was planned to be ready by the end of the year. Therefore, as two interconnected
information systems, the implementation of OpusCapita Invoice Manager and the
version change of the Oracle EBS system were highly linked together. This
resulted that the timetable for the PIP-R project was scheduled for four months so
that the new purchase invoice system could be implemented hand in hand with the
EBS upgrade. In this way, these systems could be launched and taken live at the
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same time. The schedule was very tough and inflexible making it extremely
important to plan and organize the project carefully, and to ensure that there were
going to be enough resources and capabilities available whenever needed.
The new system solution, OpusCapita Invoice Manager, is a cloud-based SaaS
(Software as a Service) service for managing purchase invoices. SaaS model
provides software licensing on a subscription bases, and the software is centrally
hosted by the supplier. The system has a browser-based user interface that can be
accessed via a general Internet browser. The overall Invoice Manager solution is a
module-based system and involves the components of invoice receiving, invoice
processing, payment processing, and cash management and forecasting. The
structure of the OpusCapita solution has been illustrated in figure 8. Invoice
processing is conducted in the OpusCapita Invoices system that is described more
closely in the upcoming chapters.

INVOICE MANAGER
Suppliers

Purchase
orders

Cash management and forecasting
Invoice
receiving

Invoice
processing

Payment
processing

Payments

Banks

Integration

Invoices

ERP

Accounts

Paper

Local Account 1

E-mail

Local Account 2

E-invoice

Int’l. Account 1

EDI invoices

Int’l. Account 2

Figure 8. OpusCapita Invoice Manager solution (OpusCapita 2014b).
The main target of the PIP-R project was to successfully implement the new
invoice processing tool and to finish the project in a timely manner. This would
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include the automation of invoice matching and circulation as well as the
implementation of a new supplier invoice handling process. In the goal setting of
the PIP-R project, themes such as the efficient way of processing purchase
invoices, the improvement of process quality, and the increased transparency of
the process on a global scale were strongly highlighted. The project was well in
line with the company’s strategic goals as the strategy strived for simplifications
in all organizational functions. However, there were no precise goals set for the
business process automation, regarding e.g. savings in processing times and costs,
because of the inevitable and requisite nature of the project. The old system was
already outdated, and there were no other options than move on and ensure
invoices would also be processed in the future. In order to concretize the
automation approaches, though, vendor lists were created for Vaisala Oyj and
Vaisala Inc. These lists are defined more closely later in this thesis.
The initial stage, including Finland and United States in scope, was considered as
the first step in the overall project of implementing the same OpusCapita solution
in other Vaisala locations as well. It had been planned that the implementation of
the system would be conducted according to a deployment plan during the year
2015. Hence, the deployment plan was going to proceed with three separate stages
starting with Germany and Canada in April, continuing with China and Japan in
August, and finishing with the United Kingdom and Australia in October 2015.
4.3

Invoice volumes and vendors in scope

In Vaisala Oyj, purchase invoices are received in paper, e-mail and electronic
formats. In comparison to Vaisala Inc., invoices are only received via mail and email in the United States. In 2014, invoice volumes were around 40 000 in
Finland and 15 000 in the United States. In Finland, 55 % of the volume consisted
of e-invoices whereas 45 % were scanned invoices including both paper and email formats. In the United States, the split of invoices into paper and e-mail
sources was 65 % and 35 % respectively. Intercompany invoices and expense
reports have been excluded from these amounts even though they still constitute a
remarkable part of invoices in Vaisala Inc. In 2014, the proportion of
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intercompany invoices and expense reports was about 60 % in the US whereas
only 11 % in Finland. In table 3, total invoice volumes, excluding credit and
prepayment invoices, have been represented.
Table 3. Invoice volumes in 2014.
INVOICE TYPES
PO invoices

Vaisala Oyj
18 700

%
48

Vaisala Inc.
4 400

%
31

Non-PO invoices

20 500

52

9 900

69

SUBTOTAL
Intercompany invoices

39 200
1 000

89 (100)
2

14 300
17 200

40 (100)
47

Expense reports

3 800

9

4 700

13

TOTAL INVOICE VOLUME

44 000

100

36 200

100

In order to make the goal setting and automation targets of the PIP-R project more
focused and tangible, vendor lists were created for Vaisala Oyj and Vaisala Inc.
The vendors were chosen based on the Pareto principle and comparing the
possible benefits of automation in these cases. The logic that 20 % of the vendors
create 80 % of the manual workload was highly suitable and simple to apply in
this setting. That is to say the vendors selected were not only based on the invoice
volumes, but also on the overall processing times that were considered and taken
into account. Therefore, when searching and selecting the most suitable vendors,
AP specialists were closely integrated in the decision-making process.
The aim of the vendor lists was to concentrate on suppliers and their invoices that
require most time and manual labor. Focusing and applying the Pareto principle to
certain vendors first simplifies the situation and makes it easier to proceed further
with other vendors after stepping into the enactment phase of the project. Some of
the vendors and their invoices could probably be automated without any bigger
changes or putting much extra effort into shaping the present ways of working.
Thus, it is useful to target on a definite group of suppliers for a start. In table 4,
the selected vendors have been listed and provided with more information.
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Table 4. Vendor lists for Finland and United States.
No

Vendor
(1=FIN, 2=US)

NonPO

PO

Volume /
month

Format

Challenges

1

Vendor A1

x

200

e-invoice

Buyer reference à sent to a
review / approval flow.

2

Vendor B1

x

300

e-invoice

Buyer reference à sent to a
review / approval flow

3

Vendor C1

x

250

paper /
e-invoice

Customer number à sent to
a review / approval flow

x

20

paper /
e-invoice

Consolidated invoices. PO’s
and non-PO’s mixed up.
Review / approval flow
needed.

4

Vendor D1

5

Vendor E1

x

60

paper /
e-invoice

Consolidated invoices.
Blanket releases for VMI
items. Less standard PO’s.

6

Vendor F1

x

100

e-invoice

Mostly blanket orders.
Prices and quantities need to
be picked up manually.

7

Vendor G1

x

60

paper

Consolidated invoices. Both
standard PO’s and blanket
releases.

8

Vendor H1

x

20

paper

Consolidated invoices. Both
standard PO’s and blanket
releases.

x

9

Vendor I1

x

10

e-invoice

Consolidated invoices with
a great number of item
lines. Both standard PO’s
and blanket releases.

10

Vendor J1

x

20

e-invoice

Consolidated invoices.
Blanket releases for VMI
items.

1

Vendor A2

x

200

paper

Sometimes requires
combining two invoices to
match the PO. Price issues.

2

Vendor B2

x

150

paper

No issues.

3

Vendor C2

x

100

paper

No issues.

4

Vendor D2

x

100

paper

No issues, unless there is a
PO for many items.

5

Vendor E2

x

100

paper

No issues.
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On the vendor list of Vaisala Oyj, four suppliers send non-PO invoices. Vendor
A1 is a travel agency that is used for booking of flight tickets and hotels for
business travels. These invoices are based on individual purchases so they only
involve the items the buyer has ordered. To make invoice circulation easier, there
are always the buyer reference details given on an invoice. According to the name
given in the reference, the invoice can be forwarded to the right person who
ordered the items in the first place. Compared to Vendor A1, Vendor B1 is a
catering service provider who is quite similar in nature as there are also reference
names provided on these invoices. Regarding Vendors A1 and B1, invoice
volumes are relatively high in these cases, but fortunately both companies are
sending e-invoices, which reduces the need of manual handling at the arrival.
Vendor C1, a logistics company, sends invoices with the customer number
information that works the same way as the buyer reference details. Instead of
sending only e-invoices, Vendor C1 delivers documents also in paper. Vendor D1
is the most challenging out of the four non-PO cases. As an office supplies
vendor, Vendor D1 sends long consolidated invoices containing both PO and nonPO items combined. There are also paper invoices and e-invoices received
similarly to Vendor C1. Although the invoice volumes of Vendors A1, B1 and C1
are about ten times bigger, the time used for processing of Vendor D1’s invoices
is far longer because of the large number of line items included on a single
invoice. Besides, processing of PO and non-PO items requires different handling
procedures, which makes the process even more complex. PO’s have to be
matched before sending invoices to a review and approval flow so the handling of
these invoices requires relatively more effort in that sense.
Six out of the ten vendors provide Vaisala Oyj with PO invoices. Vendor E1,
delivering electronics manufacturing services, sends consolidated invoices
containing references to multiple blanket releases for VMI items. VMI (VendorManaged Inventory) refers to the practice in which the supplier is responsible of
managing a buyer’s inventory according to its own observations or the
information given by the buyer. Blanket releases refer to blanket orders that are
mostly used when buying large quantities and when obtaining special discounts
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with a vendor. Release orders are created as purchase orders, except assigning
them with the blanket order type, and the items needed are invoiced according to a
contract until it is fulfilled. In other words, a blanket release literally releases a
part of the contracted items. Vendor J1, a precision mechanics manufacturer,
sends also multiple pages long VMI invoices that are received electronically.
Vendor F1, a packaging manufacturer, sends invoices containing blanket releases,
but the items are not VMI related. Processing of these consolidated invoices
requires manual searching and picking up releases on the invoice. The form and
structure of blanket orders are similar to VMI’s, and these purchases are also
followed after a blanket purchase agreement. Vendor F1’s invoices contain
various line items to be processed by hand, which increases the manual labor of
AP specialists and extends the processing times to 20–30 minutes per invoice. It
can take even longer depending on the number of line items included.
Vendors G1 and H1, representing electronics and metal product manufacturers,
are rather similar cases as they both send consolidated invoices having references
to multiple standard PO’s and blanket releases. These invoices are traditionally
received in paper. As a company providing printing and archiving services,
Vendor I1 is one of the most challenging vendors on the list. It has extremely long
consolidated invoices containing as much as 80–100 line items per invoice. This
has resulted that processing of a single document can take up to 2–3 hours.
Vendor I1 has also PO and blanket release numbers mixed on its e-invoices.
The scope of Vaisala Inc. covers five specific vendors: Vendor A2 (computer
technology company), Vendor B2 (electronics manufacturer), Vendor C2 (cable
manufacturer), Vendor D2 (maintenance, repair and operations materials
supplier), and Vendor E2 (electromechanical manufacturer). Their invoices are all
purchase order related and received in paper. Vendors B2, C2 and E2 do not have
any special challenges in invoice processing. However, Vendor A2 has some
issues with pricing as 10 % of its invoices have price differences within $ 1–5. In
addition, another 10 % requires combining two invoices to be able to match a PO.
Regarding Vendor D2, there are no specific issues unless there is a PO for many
items that requires more manual handling in general.
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4.4

Empirical study structure and methodologies

The main goals of this thesis are based on representing the current and future
states of the purchase invoice process in the case company. This includes studying
the process renewal impacts on processing times and costs as well as on the
overall process quality. The thesis combines both qualitative and quantitative
research methods as it aims at gathering an in-depth knowledge and understanding
but also measuring and comparing quantitative values. As a case study, the focus
is on Vaisala, their AP department, and the processes related to invoice handling.
The current process under research is first described and modeled, and then
developed into a new future state including the improved features and procedures
that enable the automated processing of incoming invoices.
The thesis project started with getting to know the handling of purchase invoices.
The basic knowledge was gathered by observing the process and studying the
existing process documentations. More detailed information was collected
through a semi-structured group interview that was held on September 4, 2014.
The interview template is available in appendix 1. Two AP specialists were
interviewed as there are only two permanent employees and an intern taking care
of the accounts payable tasks in Vaisala Oyj. In respect of Vaisala Inc., there was
no need to have an official interview session with the US AP department because
it was confirmed that the process was similar to the one in Finland. The main
differences were only related to the processing of taxes that could not be
influenced by the new system or automated invoice processing.
Because of the few interviewees and their close collaboration in invoice handling,
it was decided to have a group interview instead of separate meetings. In this way,
the interviewees were able to support and complement each other’s answers that
made it possible to gain a deeper understanding of the process. The interview
focused on purchase invoice receiving and processing activities as those were the
main areas to be tackled with workflow automation. The themes with a few
specified interview questions were prepared in advance before the interview
session. The main purpose of the meeting was to have a detailed discussion about
the process in general and to leave room for emerging questions, opinions and
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challenges observed in the current process. Questions concerning processing
times were highlighted and emphasized in the pre-defined question setting. That
created the basis for processing time and cost calculations that were supported by
the observations conducted during the thesis project.
After the interview session, there were two workshop days arranged on September
8 and 9, 2014. These workshops were part of the PIP-R project gathering together
financial and IT experts from Vaisala along with the business and technical
consultants from the solution team of OpusCapita. In these workshop sessions, the
current state of the purchase invoice process was discussed and analyzed in order
to understand the process and to plan how the OpusCapita solution could be
implemented in the prevailing circumstances. In addition to the process level
discussions, technical requirements were also took up and reviewed during the
workshop meetings. This paved the grounds for further technical conversations
and guided the planning of upcoming project steps to the right direction.
According to the BPM lifecycle model presented by Weske, after process
designing and analyzing follows the configuration phase. In this project, the
system platform was chosen in advance. As purchase invoice handling is a
universal process and needed in companies worldwide, it was possible to acquire
a ready-made system and apply it to the company-specific ERP environment.
Even though the development of a completely new system was not needed, it still
required a lot of system configuration and modifications so that OpusCapita
Invoices could be properly integrated with the Oracle EBS system. System
integration testing (SIT), referring to the testing of system interactions and data
integrity, preceded the user acceptance testing (UAT) in which the system
solution was verified and tested by AP specialists in specific test cases. Especially
the UAT gave important information on how the invoice processing was going to
function in real-life. Based on the system testing, new processing times for the
TO-BE process were observed and estimated. The tests also provided information
on requirements and restrictions regarding workflow automation. These facts play
a critical role when trying to assess and understand the future state of the process.
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5

AUTOMATED PURCHASE INVOICE PROCESS

This section defines the current state of Vaisala’s purchase invoice process (ASIS) and clarifies the essential steps to be taken from the receipt of an invoice to the
point before exporting invoice data to ledger. The current process is described and
modeled in order to create an adequate comprehension of the workflow and to
build up the basis for further process development. Also invoice processing times
and costs are calculated so they can be compared to the desired future state (TOBE). Thus, the second half of the section focuses on defining and modeling the
updated invoice process. Impacts of the renewal project on processing times and
costs as well as on process quality are discussed at the end of the section.
5.1

Current state of the process: AS-IS

At Vaisala, there are four distinguishable subprocesses in purchase invoice
handling: invoice receiving, invoice processing, payment processing and periodend close. However, the scope of the thesis, as well as the automation targets of
the PIP-R project, has been delimited to the invoice receiving and processing
phases. The actual work is performed in these stages before making payments or
moving from the additional invoice management software to the ERP system.
Hence, the research focus is on these subprocesses instead of going any further.
Vaisala has been using the Basware IP and Oracle E-Business Suite (EBS)
systems in purchase invoice processing for quite some time. The Basware solution
was originally implemented in 2002 and there has been one version upgrade
before the PIP-R project initiation. About 90 % of the processing time is used in
Basware whereas only 10 % in Oracle EBS focusing on the accounts payable and
purchasing modules. On that account, the additional accounting system plays a
central role in this setting. Both in Finland and in the United States, Basware and
EBS systems have been utilized. Since the overall purchase invoice process is
rather similar in these countries, process descriptions and models are thus
presented in an identical form. Exceptions are still highlighted in case something
crucial has been done differently in the legal entities under research.
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5.1.1

Receiving purchase invoices

In 2014, Vaisala received around 40 000 and 15 000 purchase invoices, excluding
intercompany invoices and expense reports, in Finland and United States
respectively. As stated in the previous section, there are three different invoice
formats to be received in Vaisala Oyj: paper, e-mail and electronic invoices. In
comparison to the United States, invoices are only received via mail and e-mail in
Vaisala Inc. EDI invoices are not used in Vaisala offices. As digitization and
information technology are in a big role in today’s business, most of the invoices
are received electronically in Vaisala Oyj. In figure 9, invoice receiving process
has been illustrated for all three formats from arrival to the Basware data import.

Figure 9. Purchase invoice receiving (AS-IS).
Traditional paper invoices are received in the mail, and they are first opened and
scanned by an office clerk or AP specialist. In Finland, once the invoice has been
scanned, OCR technology is used to detect and recognize invoice data. The
extracted invoice data is validated and corrected before transferring it to the
Basware system. The whole procedure takes 2–3 minutes per invoice. In Vaisala
Inc., there is no OCR scanning in use. Manual typing is required every time an
invoice is entered into Basware. The manual entry takes about 2 minutes on
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average. Paper invoices are still scanned as it makes it possible to store invoice
images electronically in Basware even though no data is captured. Invoice images
are used in invoice circulation, and that is why there is no need to handle paper
invoices after scanning them. This not only facilitates invoice processing, but also
helps to manage invoices and prevents losing them while in circulation.
E-mail invoices are mostly received in PDF format as e-mail attachments. They
can be entered into the accounting system in two ways. Invoice data can be typed
into Basware as the invoice image is already available and ready to be attached to
the manually created entry. Similarly to paper invoices, manual typing takes about
2 minutes. E-mail invoices can also be printed out and scanned. This option is
used quite often in Vaisala Oyj, especially if there are multiple invoices to be
processed at the same time. OCR scanning extracts the data, and the invoice
image is also stored during the operation. For that reason, e-mail invoices are
mainly handled the same way as paper invoices. In Vaisala Inc., the first method
is used due to the lack of OCR applications.
In addition to paper and e-mail formats, the bulk of the bills are e-invoices in
Vaisala Oyj. E-invoices provide the easiest way of getting invoice data into the
accounting system. They are naturally compatible to be imported to Basware IP
and there are no extra steps to be taken in the receiving process. Including invoice
data and image components, e-invoices are ready to be validated and processed
without delay or any additional procedures. They are also automatically
transferred to the Basware system that speeds up the process remarkably.
5.1.2

Invoice matching and circulation

After an invoice has been received and transferred to Basware, it is time for
purchase invoice processing. Firstly, invoice data is validated to see the invoice is
appropriate and that it has all the data needed for further processing. Corrections
are made and data fields completed if necessary. At Vaisala, the invoice stream
splits up into two lanes depending on whether the invoice is a purchase order
related or not. These streams are now described and modeled separately in order
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to provide simplistic illustrations of each of these processes. In figures 10 and 11,
processes for PO and non-PO invoices have been represented respectively.
Three-way matching process is used when handling PO invoices. In other words,
the invoice is matched to the information on the purchase order and to the
quantities actually received. All PO invoices are opened and checked for receipts
in Basware. If there is only one PO number including one line item on the invoice,
it takes about 1–2 minutes to process it. In Vaisala Oyj, about 70 % of PO
invoices are such simple documents. The proportion of simple PO invoices in
Vaisala Inc., however, is around 80 %. Every additional line item adds the
processing time by a minute on average. The percentage of PO invoices has
increased as planned in recent years. This has been an ongoing process aiming at
better purchasing control in general and cutting down the need of invoice
circulation. Looking at this trend from the workflow automation point of view, the
increased number of PO invoices should also help and support with streamlining
invoice processing through automated PO matching.

Figure 10. Processing of PO invoices (AS-IS).
If PO does not have a receipt in Basware, it is quite likely the order has not
arrived yet. On the other hand, receipts are updated into the system twice a day
that slightly delays the information flow. In some cases, extra contribution is still
required from AP specialists in order to solve the PO status as shown in figure 10.
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This means the AP personnel have to contact the person in response of PO receipt
via Basware messaging function or sending an e-mail inquiring whether the order
has been received. For example, it is possible that the delivery has arrived to the
buyer’s workstation, but there is no receipt conducted in EBS. Getting the answer
may take around two days on average. Due to this, there are constantly 100–150
invoices waiting in line to be sorted out in Vaisala Oyj. AP specialists have to
check up PO’s every now and then in order to see if there has been any progress
with receipts. The proportion of such invoices, which need extra effort, comprises
10–15 % of all PO invoices.
During the three-way match, the quantities as well as the prices on an invoice
need to be checked. If everything is correct and the prices match to the ones on
the purchase order, the invoice is ready to be exported to ledger. The invoice
posting is created by the system in accordance with the details specified on the
PO. However, if there is a price difference between the PO and invoice, remedial
actions are needed. If the difference exceeds a certain price limit, the original
buyer needs to be contacted. The buyer may approve the difference if it is
acceptable, or contact the seller so the issue could be solved. If the buyer is not
able to correct the information on the PO, the variance will be posted as a price
difference. In case the invoiced amount stays in the agreed price tolerance, no new
approval of the supplier invoice is required. These limits are based on Vaisala
Group Approval Policy. AP personnel may correct the difference on the invoice
so the PO can be matched. The original buyer should still be informed about the
variance so that similar situations could be prevented in the future.
Besides standard PO invoices, also blanket releases and blanket releases for VMI
items are handled through PO processing. Blankets and VMI invoices are based
on PO numbers, and that is why additional reviews and approvals for such
invoices are not needed. Blanket orders are processed the same way as standard
PO’s by using three-way matching that refers to the comparison of the quantities,
price per unit, terms and so worth appearing on the supplier’s invoice to the
information on the PO and to the quantities actually received. VMI invoices, on
the other hand, do not have receipts as they are based on the actual consumption.
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Therefore, the matching type is called two-way instead of three-way. In two-way
matching, the invoice is compared to the PO, and as far as they match, the invoice
is then ready to be paid on a due date.
In the United States, taxes are handled differently than in Finland. A use tax is a
term that refers to a tax on purchases made outside one’s state of residence. It is
applied to taxable items that will be used, stored or consumed in one’s state of
residence, and on which no tax was collected in the state of purchase. Use taxes
are not processed in Basware, and that is why such invoices need to be flagged
before data import to EBS. Also a voucher number is added to the paper copies
for the purpose of making it easier to handle invoices with the same total amount.
These procedures take only a few seconds to perform, and hence they were not
considered remarkable enough to be shown in the process model.
In figure 11 on the next page, the process for non-PO invoices has been
illustrated. These invoices are sent to a review and approval flow by AP
specialists. Reviewers and approvers get e-mail notifications when they have
received invoices in Basware. Most of the non-PO invoices have been provided
with the buyer’s details, which saves valuable time when forwarding invoices to
circulation. Due to the reference details, it takes only about a minute per invoice
to perform routing to the right person. However, if an invoice did not have any
reference on buyer’s identity, AP specialist would call the supplier inquiring the
information. This kind of an action is only needed approximately once a week.
Shown as a subprocess in the figure, AP personnel monitor invoice due dates
during the circulation phase. Checking the status on a weekly basis takes about an
hour. Reminder messages are automatically sent to reviewers and approvers.
These reminders are provided on a daily basis after the invoice has been
forwarded to circulation.
In the invoice review phase, reviewers validate and post their invoices. A
purchase invoice can be posted in three different ways: 1) to a project number, 2)
to a tracking code, or 3) to an account and cost center. Posting to a project number
allocates the invoice to a certain project whereas posting to a tracking code makes
it easier to track down and follow expenses related e.g. to marketing, human
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resources or investments. The project number and tracking code are stand-alone
options and they can’t be combined and used simultaneously. In a standard
posting, the invoice is coded to a certain account and cost center using a proper
tax code. The account, cost center and tax code details are also required in project
and tracking code postings. In Vaisala Inc., the tax code field is always left empty
in Basware since the tax handling is conducted in EBS. After reviewing and
posting, the invoice continues to approval. The approver is usually the buyer’s
manager, but it is highly dependent on the personal approval limits set in Vaisala
Group Approval Policy. In case the approval limit would be exceeded, the invoice
has to be forwarded to the next appropriate person in the hierarchy. After the
invoice has been approved, it is then sent back to the AP department.

Figure 11. Processing of non-PO invoices (AS-IS).
After invoice circulation, AP personnel inspect the postings to confirm they are
properly completed and that the right tax codes have been used. As reviewers may
not be familiar with different accounts and tax codes, invoices need to be opened
and postings inspected before transferring them from Basware to EBS. AP
specialists are authorized to deal with incorrect VAT rates as especially taxes
cause trouble in postings. About 25 % of invoice postings have to be corrected in
some way. Remarkable part of postings related to Vendors A1 and B1 have
usually been falsely completed because of reviewers have used wrong tax codes.
After inspecting and correcting invoice postings, invoice data is imported to EBS.
For both PO and non-PO invoices, imports are made on a daily basis.
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5.1.3

Challenges occurring in the process

At Vaisala, purchase invoice processing is a well-organized function which is
generally on a very good level. Technical issues have been quite rare and only
minor server errors have occurred in recent years. The currently used version of
Basware is not completely supported on the Windows 7 operating system, which
has caused some occasional challenges in the form of retardant errors. The biggest
challenge in the current process is still the laborious and time-consuming handling
of purchase invoices. All invoices are routed or matched by hand requiring a lot of
time and manual work to be taken care of. These characteristics are even more
highlighted when processing certain supplier invoices that have either a great
number of line items or just high invoice volumes. For Finland and United States,
vendor lists emphasizing the challenging nature of the current purchase invoice
process have been created and presented in the previous section of this thesis.
Instead of just naming manual labor as the biggest issue in the prevailing process,
there are also smaller challenges that can be described in greater detail.
In an optimized purchase invoice process, all invoices should be received in
electronic format. Even though the proportion of e-invoices has steadily increased
as the development of electronic invoicing has progressed in Finland, the situation
is totally different in the United States. In Vaisala Inc., there are no automation
benefits gained from electronic invoices. In addition, the amount of data on US
invoices has also been relatively scarce if compared to the ones handled in
Finland. Scanning and typing of paper and e-mail invoices are unnecessary and
non-value adding steps which are still needed in electronic accounting, though.
These steps should be eliminated in order to streamline the invoice receiving
phase. In the US, the potential for improvement is obviously remarkable.
Likewise, there is a great potential for development in Vaisala Oyj as well.
In invoice receiving, OCR technology has been an excellent help in Vaisala Oyj.
The OCR solution provides high accuracy of data capture and extraction.
Nevertheless, errors and missing data are still ordinary issues when validating the
scanning results. Quite often, some of the invoice data has to be added or fixed by
hand. This increases the amount of manual labor and emphasizes the need of
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invoice data validation adding an average of 1–2 minutes of work per invoice. The
time needed still depends on how much data has accurately been recognized. The
level of invoice recognition has been tried to improve by creating extraction
templates that are linked e.g. with the supplier business ID’s. When using a
template, OCR software extracts text from an invoice based on the layout of the
form. For all that, there is still a need for manual actions every now and then.
Although e-invoicing is the easiest way of receiving purchase invoices in
electronic accounting, there can still be things to be fixed by AP specialists. In
Vaisala Oyj, one of the most common reasons for correction is the supplier site
information. When entering a new supplier, who does business from multiple
locations, into the system for the first time, supplier information is only stored
once and the supplier site details are entered for each separate location to the
supplier master data. When an invoice arrives, the system selects a default site for
the supplier. That is why it is often necessary to change site or banking details by
hand because of the information retrieved by the system does not match to the
details given on an invoice. Another problem is related to payment terms. A good
example is that the supplier information is retrieved correctly in the system, but
the term of net 33 (payment 33 days after invoice date) causes problems. In this
case, Basware can’t calculate a due date according to the payment term, and
therefore it needs to be calculated and added manually. All in all, correcting of einvoices may take as much as an hour a day.
During the processing of non-PO invoices, there are also issues to be spotted.
Invoices coming back from circulation may contain mistakes that need to be
tackled before importing them to EBS. As mentioned earlier, about a quarter of
invoice postings have to be corrected by AP specialists, mainly because of the
incorrect tax coding. This is due to that most of the reviewers are not familiar with
the accounts or tax codes to be used in their postings. AP specialists are more
aware of the regulations related to taxation but, at the same time, the buyer knows
what has been purchased and which cost center it should be allocated to.
Inspection of postings causes overlapping tasks as the invoice is first sent to flow,
then posted by the reviewer, and eventually still inspected by AP personnel.
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5.1.4

Time and cost calculations

In this thesis, purchase invoice processing costs are based on processing times.
Instead of analyzing invoice cycle times, the study focuses on researching the
actual work performed by AP specialists. Therefore, processing times combining
the steps taken from invoice receipt to the EBS data export are researched in more
detail. The time spent for invoice reviewing and approving is not taken into
account, and general waiting along the process is also excluded. This is because of
the research perspective is concentrating on AP specialists’ workload and
analyzing the current situation from their point of view. Even though cycle time
can be remarkably longer than the time used in actual work, it is yet more relevant
to study processing time since the workflow automation is not particularly going
to effect on invoices in circulation or assist in the reduction of waiting time.
The time estimates used in the calculations are based on the subjective knowledge
of AP specialists and the empirical observations conducted during the thesis
project. The main processing steps and times were discussed and estimated in the
semi-structured interview session. That is to say the results are not absolutely
precise, but still accurate enough to give an adequate understanding of how much
time on average is needed for purchase invoice processing. Specific information
on invoice volumes and their separation into different invoice formats and types
are based on Vaisala’s statistics from the year 2014. Processing costs are
calculated using the price estimate given by the Finance and Control department.
The calculatory cost of 70 € per hour is applied, and it approximates the costs
related to running the AP department including direct labor and overhead costs.
Besides all that, e-invoice operator cost is 0.25 € per e-invoice in Vaisala Oyj.
In table 5 on the next page, daily invoice volumes have been listed for Vaisala
Oyj and Vaisala Inc. In addition, the percentages of invoice types and formats
have been gathered to the same table. Because of the similar handling procedures,
the proportions of paper and e-mail invoices have been combined in Vaisala Oyj.
As the table shows, daily volumes of 200 and 100 purchase invoices have been
used for Finland and United States respectively.
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Table 5. Invoices by category in 2014.
INVOICES BY CATEGORY
TYPES:

PO invoices
Non-PO invoices

FORMATS:

Paper invoices

Vaisala Oyj

Vaisala Inc.

48 %
52 %

31 %
69 %

E-mail invoices
Electronic invoices
INVOICE VOLUMES PER DAY

65 %

45 %
55 %

35 %
0%

200 pcs.

100 pcs.

Table 6 summarizes the time spent in receipt of an invoice. As shown, mail
opening is associated with both paper and e-mail invoices. With paper invoices,
envelopes are first opened, invoices pre-handled and carried to a scanner. E-mail
invoices, on the other hand, are opened, printed and scanned in Vaisala Oyj. In
Vaisala Inc., e-mail invoices are manually entered into the system. Also paper
invoices are entered by hand even though invoice images are scanned and stored
in Basware. In addition, data validation is conducted for paper, e-mail and
electronic formats in Vaisala Oyj. An additional validation phase is not required
in Vaisala Inc. because of the human intervention in manual data entry. As the
calculation shows, e-invoices are the easiest to handle while the others need at
least twice as much time and manual labor in the receiving phase.
Table 6. AS-IS: Processing times for invoice receipt.
Paper
(FIN)

E-mail
(FIN)

Electronic
(FIN)

Paper
(US)

E-mail
(US)

Mail opening
Prehandling / printing

0.5
0.5

0.5
0.5

-

0.5
0.5

0.5
-

Scanning
Data validation and possible
corrections
Manual entry to Basware

0.5

0.5

-

0.5

-

0.5

0.5

0.5

-

-

-

-

-

2

2

2.0 min

2.0 min

0.5 min

3.5 min

2.5 min

INVOICE RECEIVING

TOTAL TIME

Processing of purchase invoices is divided into PO and non-PO processes. For PO
invoices, the process starts with PO receipt check. That refers to the inspection of
whether the purchase orders have arrived, and if the receipts are already available
in Basware. Every PO invoice needs to be checked, and it takes about 30 seconds
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per invoice to do that. If there is no receipt for a PO and it has been like that for
several days, AP personnel contact the person in response to see what the actual
status is. In an ordinary situation, receipts are available on the first try and
matching can be done instantly. Most of the invoices are simple documents with a
single line item taking about a minute to process. However, about 30 % of PO
invoices have multiple lines that prolong the matching time by a minute per line
item. In this calculation, 10 line items have been used as an average. In the US,
only 20 % of PO invoices contain multiple PO’s. Moreover, there are differences
in prices or quantities in every fifth PO invoice. These differences need to be
fixed, and it requires about a minute per invoice to do that. The total time of PO
invoice processing is about 4.5 and 3.6 minutes per invoice as shown in table 7.
Table 7. AS-IS: Processing times for PO invoices.
FIN
min / day
48
12

US
min / day
16
4

PO matching

355

87

Errors in prices or quantities

19

6

434 min
4.5 min

113 min
3.6 min

PO PROCESSING
PO receipt check
No PO receipt

TOTAL TIME
TIME PER INVOICE

Description
0.5 min per invoice (all PO invoices)
1 min per invoice (10–15 % of PO invoices)
1 min per line item (70 % [80 % in the US]
single line, 30 % [20 %] multiple lines)
1 min per invoice (20 % of PO invoices)

A non-PO invoice is first sent to a review and approval flow requiring about a
minute to direct it to the right person. Invoices in flow are then monitored taking
approximately an hour a week on average. After the invoice has been approved
and forwarded back to the AP department, the postings made by the reviewer are
inspected. This takes about 30 seconds per invoice. If there is something to be
fixed, it takes about 2 minutes on average depending on the number of posting
rows and evident mistakes. After the coded invoices have been reviewed, they are
transferred to EBS. That is a relatively quick procedure, and therefore it has been
left outside the calculations. By combining the steps and times required,
processing of a non-PO invoice takes about 2 minutes. In this case, cycle time
would be remarkably longer because of the high dependence on the pace of
reviewers and approvers. The calculation is represented in table 8.

64

Table 8. AS-IS: Processing times for non-PO invoices.
NON-PO PROCESSING
Sending to review flow

FIN
min / day
104

US
min / day
69

12
52
52

12
35
35

220 min
2.1 min

151 min
2.2 min

Monitoring invoices in flow
Posting inspection
Posting correction
TOTAL TIME
TIME PER INVOICE

Description
1 min per invoice (all non-PO invoices)
1 hour a week on average
0.5 min per invoice (all non-PO invoices)
2 min per invoice (25 % of non-PO invoices)

In table 9, processing times for Vaisala Oyj and Vaisala Inc. have been calculated
as weighted averages. The time used for receiving of different invoice formats has
been combined by multiplying the format-specific times with the proportions of
invoice formats and summing them up. Average processing time of PO and nonPO invoices has been calculated based on the same principle. Thus, the sum of the
times results the weighted average total. It takes about 4.4 and 5.8 minutes to
process an invoice in Finland and United States respectively. At the moment, it
takes about 20 % less time to process an invoice in Finland than in the US. This is
mainly due to electronic invoices and their prompt receipt process. The time used
for PO and non-PO processing is a bit shorter in the US than in Finland. That is
due to the greater number of non-PO invoices which are smoothly directed to
flow. Although the average processing time of non-PO invoices is shorter than the
time used with PO related ones, cycle time would still be remarkably longer.
Table 9. Current state of processing times and costs.
RECEIVING + PROCESSING
Receipt of an invoice
Average of PO and non-PO processing

FIN
1.18 min
3.27 min

US
3.15 min
2.62 min

WEIGHTED AVERAGE TOTAL
Calculatory cost: 70 €/h à 1.17 €/min

4.4 min
-

5.8 min
-

PROCESSING COST PER INVOICE

5.19 €

6.74 €

E-invoice operator cost: 0.25 € per e-invoice

0.14 €

-

TOTAL PROCESSING COST

5.32 €

6.74 €

Processing of purchase invoices – based on the calculatory cost of 70 € per hour
and allocating the e-invoice operator cost to all invoices evenly – costs 5.32 € in
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Finland and 6.74 € in the United States. On the annual level, purchase invoice
processing would cost around 213 000 € in Finland and 101 000 € in the United
States based on the invoice volumes received in 2014. Time-wise, invoice
processing would take about 14.8 hours a day in Vaisala Oyj that equals 4.9 hours
per AP specialist if an intern is taken into account. That is a relatively realistic
result since there are also other tasks and things to be done during workdays. In
Vaisala Inc., it would take 9.6 hours a day equaling 4.8 hours per AP specialist as
there are two permanent employees in the US AP department.
5.2

Desired future state of the process: TO-BE

As the current state has now been specified and the processing times and costs
calculated, it is easier to evaluate possible improvement targets. According to the
calculations, invoice receiving, PO matching and invoice routing to circulation are
the three most resource-intensive phases in the overall process. At Vaisala, it was
decided to outsource the invoice receiving phase. In addition, the automation
functionalities of the new system were utilized in invoice matching and routing.
Next the process changes are described and modeled in order to see the
differences between the old process (AS-IS) and the desired future state (TO-BE).
5.2.1

Outsourcing of invoice conversion and scanning

Due to multiple invoice formats and the conversion of invoice data, it was evident
to take a closer look at the invoice receiving process and to strive for
improvement in this specific function. Especially paper invoices can be seen as a
real burden that is even more highlighted in the daily operations of Vaisala Inc.
Although e-invoices are an easy and widely utilized way of sending and receiving
B2B invoices in Finland, there are still plenty of documents received in paper.
Requiring suppliers to send e-invoices is an important step towards a paperless
office, but also to more optimized purchase invoice handling. That kind of a
change will not happen in a flash, though, and it may not be even possible to
achieve with foreign vendors or in the other legal entities of Vaisala Corporation.
As an unnecessary and resource-intensive step, outsourcing of the invoice
conversion was considered as an essential improvement in the process renewal.
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To cut down human intervention and manual processing, invoice receiving was
outsourced to OpusCapita for the purpose of efficient handling of incoming
purchase invoices through a consistent data flow. As an e-invoice operator,
OpusCapita is able to provide a useful combination of inbound e-invoicing and
scanning services for paper and e-mail invoices. The service is better known as
InChannel Invoice Digitizing. The most critical functionality of the InChannel
service is that all paper and e-mail invoices are now converted to a standard
electronic format. After digitizing the invoices, the electronic images and captured
invoice data are sent in a pre-defined way to be further processed in OpusCapita
Invoices. The solution enables automated invoice data entry and eliminates the
need of paper handling. To clarify the steps of the digitization process, the
conversion of paper and e-mail invoices has been illustrated in figure 12.

E-mail
receiving

@

Validation /
conversion
Interpreting

Mail
receiving

Prehandling

Scanning

Destruction

Delivery

Verification

Data
transfer

Archiving

Figure 12. InChannel Invoice Digitizing service (OpusCapita 2014a, pp. 4).
So that the service could be properly implemented, suppliers have to send their
invoices directly to OpusCapita. Paper invoices are first pre-handled and scanned
by the service provider. All attachments are also scanned and attached into a
single file so they pass through the entire process along with the invoice. If there
are other materials such as advertisements, customer magazines or brochures
received with the invoices, they are eliminated from the process and destroyed
without scanning. The original paper invoices are sent to Vaisala once a month so
they can be stored at local premises in case they will be needed afterwards. In
some cases in Finland, the original foreign invoices are needed for VAT refunds.
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E-mail invoices can only be received in PDF or TIFF format in InChannel. There
are also other restrictions such as the maximum file size of 10 MB and the
maximum of 10 files to be attached in a single e-mail. Therefore, if e-mails or
attachments are not valid, attachments are missing or service restrictions are
violated, acknowledgements are sent to the invoice vendor. After e-mail receiving
in OpusCapita, the format and integrity of attachments are validated before the
files are saved for further processing. The original e-mail invoices are stored in
OpusCapita’s servers at least for a month after providing them to Vaisala.
In the interpretation and verification phases of the invoice digitization, there are
certain header and footer data that are retrieved from invoices by OCR
technology. Receiver ID is mandatory information that must be found on an
invoice in order to guarantee that the data can be transferred through InChannel to
the accounting system. Standard data to be extracted, in addition to receiver ID,
includes e.g. the invoice number, invoice date, total amount, currency, due date,
payment reference, bank account number, supplier organization ID and invoice
type. More data fields have been listed in appendix 2. Invoice data fields are
interpreted and the recognized content is then evaluated by the OCR software
depending on how confident the system is of the provided results. The software
also carries out logical checks for field values to ensure data correctness. If the
invoice was read incompletely or incorrectly, it is then submitted to verification
process for manual checking where the invoice data can be completed or corrected
by hand. In exceptional cases, the entire invoice may have to be typed manually.
In figure 13 on the next page, the enhanced receiving process has been modeled.
All purchase invoices are now received via InChannel that automatically imports
the data to OpusCapita Invoices. This truly simplifies the receipt of purchase
invoices and eliminates the attendance of AP specialists in this stage. Manual
invoice entry is still enabled in the system, but that is only considered with
extremely urgent invoices. The rule of thumb is that all purchase invoices are
directed to OpusCapita in order to achieve a high level of conformity. As part of
the PIP-R project, the service was implemented in both Finland and United States.
In the US, OpusCapita’s partner organization takes care of the service delivery.
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Figure 13. Purchase invoice receiving (TO-BE).
5.2.2

Invoice matching automation

After new invoices have been imported to OpusCapita, the system links the
entries together with supplier master data as shown in figure 14 on the next page.
This is conducted by matching the supplier EDI code, business ID or bank
account number stated on the invoice to the data stored in the system. If the
supplier is new and can’t be found in the system, it needs to be added to the
registry and manually attached to the invoice. Manual handling is also needed if
any of the three parameters can’t be combined. This could be due to e.g. the lack
of information on the invoice, poorly executed OCR data extraction or spelling
mistakes in the original data. Matching of these parameters is truly a challenge in
the United States where paper checks are widely used as a payment instrument.
Banking details are more or less considered as risky information that should not
be displayed to others. Business ID’s are also quite rare and the EDI codes are
missing since the lack of e-invoicing practices. That is why technically all US
invoices are stuck after the data import. At the moment, there are no other
parameters to be used in OpusCapita Invoices to prevent this from happening.
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Figure 14. Processing of PO invoices (TO-BE).
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In the new process, there is no separate invoice validation phase because it has
now been integrated to the supplier specification phase. If manual allocation of
supplier data is needed, the validity of an invoice is going to be checked at the
same time. Otherwise, if automation can be applied and the invoice goes through
the process automatically, there is no need to have an additional validation.
The same way as in the old system, PO invoices are matched in accordance with
the three-way matching process. The new system enables the automated matching
of PO invoices based on unit prices, quantities and product ID’s. PO lines are
extracted to the system by the details stated on an invoice. Together with PO
receipt details, the information related to the original purchase order is delivered
into the OpusCapita system. The unit prices, quantities and product ID’s stated on
the invoice and PO have to match 100 % so that the automated matching process
can be completed. This means that there is no room for spelling errors in product
ID’s or variances in any of these values. After matching, the invoice posting needs
to be approved by AP personnel. In case PO matching is automatically completed,
the posting approval and data export to ledger are the only steps requiring human
intervention. From the AP department’s point of view, this simplifies the process
remarkably and saves time for other tasks.
If the system is unable to match PO’s, AP specialists have to do it by hand. In
other words, invoice processing is then carried out in a similar way to the old
process. If PO receipts were not yet available at that time the system tried to do
PO matching, the invoice would wait for manual handling at this point. After the
receipts have been updated into the system, the automated matching functionality
can be run by hand. If the matching resemblance of the product ID, unit price and
quantity information is not 100 %, matching needs to be done manually. Price
differences are handled in accordance with Vaisala Group Approval Policy just
like in the AS-IS process. This requires that the original buyer will be contacted in
the case of a price difference, especially if the variance exceeds the tolerance
agreed. Also in manual matching, posting approval is required before transferring
the invoice to the EBS system. Checking the posting details and clicking the
approval button takes around 15 seconds per invoice.

71

Automated PO matching is a brilliant tool when processing invoices with a single
PO number. On invoice header level, there can be only one PO. On invoice lines,
however, there can be more PO numbers if the invoice in question is a
consolidated purchase invoice. In OpusCapita, PO receipts are searched
automatically based on the PO picked up from the invoice header or, if not
displayed on the header level, the first PO number stated on invoice lines.
Receipts for other PO numbers have to be manually looked up by typing the PO’s
to a specific search field. Therefore, the matching automation mainly facilitates
the processing of simple PO invoices. Invoices with multiple PO’s can’t be fully
automated at the moment. However, the new system still makes it easier to match
multiple PO’s after the receipts have first been manually searched. Due to the
automated matching functionality, PO lines and receipts can now be paired up by
the system in the event that the terms of automation are met.
Regarding the vendor lists created for Vaisala Oyj and Vaisala Inc., there is a lot
of potential for PO automation. Next these vendors are discussed more closely in
order to see how well their invoices fit within the restrictions set by the system.
Vendor list of Vaisala Inc.
The vendors listed for Vaisala Inc. have excellent bases for the automated PO
matching. Based on the undesirable fact that these invoices are missing the details
required for supplier data allocation, though, they are going to hinder the pursuit
of completely automated processing. As the vendors send relatively simple PO
invoices, the automated matching should not be a problem. Because of the three
parameters that specify how well the PO line matches to the receipt, the process is
highly dependent on the data provided by suppliers. Product ID’s have to be
exactly the same on the invoice than on the PO. Another threat to the matching is
that the invoices received in Vaisala Inc. are always delivered in paper or e-mail
format. Even though the original data would be precise and accurate, there can
occur mistakes in the OCR scanning. For example, the letter “O” could turn out to
be number “0” or the letter “I” converted into number “1”. This would lower the
matching rate and end up requiring manual matching. That is why the automation
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is not only reliant on modern accounting systems but also on suppliers, the data
they provide and the format in which invoices are received.
Vendor A2 has the highest invoice volume of the vendors listed for Vaisala Inc.
One of the challenges perceived was that 10 % of its invoices require combining
two invoices to be able to match a PO. This could actually be a problem if the
items were shipped as a part delivery. Consequently, the order would not match to
the receipt, and that, on the other hand, would cause a failure in the automated
matching. In case there are multiple different items included on a PO, there can
then be several receipt lines related to this very same PO number. Therefore, the
PO lines received on the first invoice could then be matched to the receipts even if
some of the items would be charged on another invoice later on. The situation
where there is a PO for many items was brought up by Vendor D2. Even though it
is relatively demanding and time-consuming to match PO’s by hand, automation
can considerably facilitate the process. Pricing issues, as associated with Vendor
A2, would yet preclude the matching as there can’t be variances in unit prices. By
lowering the matching rate, price variances could be taken into account. At the
same time, the whole process would become more prone for errors and incorrect
matching. This would also allow variances in quantities and product ID’s that is
not necessarily wanted.
Vendor list of Vaisala Oyj
The vendor list of Vaisala Oyj also consists mainly of suppliers delivering PO
related invoices. The vendors selected were not the easiest in terms of the
automated PO matching. Most of their invoices are consolidated that constitute a
real concern in respect of the possibilities of workflow automation. Due to the PO
picked up from the invoice header or line level, the receipts related to it can be
searched automatically. As consolidated invoices contain more than one PO, the
receipts of other PO numbers have to be searched by hand. This truly diminishes
the benefits of completely automated matching process.
On Vendor D1’s consolidated invoices, there have been PO and non-PO related
items mixed up requiring that PO’s are first matched before sending invoices to
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circulation. Recently, Vendor D1 has also been sending both paper and electronic
invoices. To get the most out of the benefits, only electronic invoices should be
received. Also separation of PO and non-PO items into individual purchase
invoices would contribute the invoice handling. In order to automate the process,
there should be only one PO number per invoice. However, non-PO items could
still be delivered as consolidated invoices because that would not affect the
invoice circulation but rather facilitates the reviewing and approving of multiple
purchase items. These matters should be negotiated with the supplier to gain more
advantage of the new accounting system. As Vendor D1 has already sent einvoices, it should be inquired why there have still been paper invoices as a
parallel format and whether it would be possible to use only e-invoices hereafter.
Vendors E1 and J1 send purchase invoices that are related to VMI items. Blanket
releases for VMI items do not have receipts similarly to standard PO’s and
blanket orders. Unlike in regular inventory, consigned inventory items remain the
property of the vendor even though the goods are at the buyer’s site. Ownership of
goods changes from the vendor to the buyer when the consigned stock is used by
the production organization. Therefore, VMI invoices and their matching are
based on consumption, not receipts. Vaisala runs the consumption advice function
in the EBS system every night to report the supplier about the day’s consumption.
This information is used for invoicing. Hence, PO matching in OpusCapita
Invoices works the same way for VMI items, standard PO’s and other blanket
releases. The only thing is that the invoice structure has to be simple enough, i.e.
one release number per invoice, or otherwise the automated PO matching will fail.
Vendors F1 and I1 have already switched to e-invoicing that supports the highquality data exchange between the sender and recipient. Vendor F1 delivers
mostly invoices related to blanket orders whereas the invoices sent by Vendor I1
are consolidated including both standard PO’s and blanket releases. Also in these
cases, simplification of invoice structures is in a key position. Simplified invoices
with a single PO or blanket release number facilitate the automation, but also
emphasize the importance of mutually accepted and jointly used product ID’s.
Especially Vendor I1 sends relatively few invoices while the number of line items
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per invoice is notably high. Invoices with a single PO number could be the
solution even though the invoice volume would grow significantly. The same
thing adapts to Vendor F1. Consolidated invoices are an effective way of charging
for goods and services, but the handling of such invoices is rather onerous and
constrains the automation approaches of the buyer company.
Vendors G1 and H1 are quite similar in terms of invoice structures. They both
have consolidated invoices in which there are several standard PO and blanket
release numbers combined on a same document. These suppliers also deliver their
invoices in paper. Consolidated invoices, as stated many times before, are not the
most beneficial option what comes to automated processing. Thus, Vendors G1
and H1 should be contacted so that the new terms of invoicing could be
negotiated. One purchase order per invoice would facilitate the matching, but also
increase the total quantity of purchase invoices. This, in turn, would rationalize
the need of switching to e-invoicing for the purpose of saving time, money and
environment. E-invoicing would then be beneficial for the buyer and supplier, and
it would also streamline the processes of both parties.
In general, automation requires high-quality data and simple invoice structures so
that the system would be able to match PO’s automatically. Cooperation with
suppliers should be emphasized in order to find a way to reach the automation
goals. The vendor-specific solution proposals are summarized in appendix 3
where the vendors and solutions are represented for PO and non-PO invoices.
5.2.3

Automated invoice routing to circulation

As described in the previous chapter, processing of purchase invoices starts the
same way regardless of the invoice type. Received invoices need to be attached to
the registry of parties before proceeding any further in the process. If the system is
able to do the allocation by itself, automation rules can then be checked
automatically for non-PO invoices. If the manual attachment of supplier details
was needed, invoice validation would also be conducted at this point. If there is an
automation rule and it can be run, AP personnel do not have to validate the
invoice or even see it at this processing stage.
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Automation rules need to be created by AP personnel in order to send invoices
automatically to circulation, or to apply default posting details on certain invoices.
Default posting details can be adapted to any non-PO invoice, but especially to
those having posting values, such as VAT code, cost center or account, that can be
assumed to remain identical in the long run. The pre-defined values could still be
changed by reviewers, but the possibility of falsely posted invoices would
increase if people did not pay enough attention to posting dimensions. For
example, VAT rate of 24 % could be provided as a default value in every posting.
This would still require that a reviewer changes the value whenever needed as it
can’t be used in every single case. Hence, the probability of falsely created
postings would most likely increase due to this. The workload of AP specialists
would easily increase, and that is why the usage of default postings should be
carefully planned and organized for certain invoices only.
What comes to creating automation rules in general, there are certain fields on
invoices that can contain relevant information for automated invoice circulation.
Such details could be e.g. a reference person name, customer number or other predefined identification code that could be associated with a specific person. Data
fields to be extracted from paper and e-mail invoices in the OpusCapita InChannel
service have been listed in appendix 2. In the new system, invoice fields have to
be observed and researched on a single vendor level so that the exact fields of
reference information can be located. If the desired reference is not captured in an
applicable data field, it should be relocated. It is not enough that the information
is available on an invoice image, but it has to be shown also in a system data field.
In a case like that, the supplier should be contacted and the situation negotiated so
that the reference could be made use of in the future.
As shown in figure 15 on the next page, if there were no rules to be found, the
invoice would wait for manual handling at this point. AP specialists may create a
new rule or at least assign a person who is going to inspect the invoice. After that,
the invoice goes to circulation with or without default posting details. Exploiting
the rules of both automated circulation and default posting could especially be
used with recurring invoices that have always the same reviewer and posting data.
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Figure 15. Processing of non-PO invoices (TO-BE).
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Invoices in circulation are monitored by AP specialists. Automated reminder
messages are sent to reviewers and approvers twice a day for the purpose of
ensuring invoices are handled in a timely manner. Invoice due dates are monitored
and additional reminders sent by AP specialists if needed. A reviewer inspects and
posts an invoice. After that, an approver, who has sufficient rights to give the final
acceptance for the invoice, needs to be assigned. When the invoice is approved
and returned from circulation, the invoice posting is eventually inspected and
approved in the AP department. Postings are also corrected if necessary. Like in
the old process, this causes overlapping tasks as postings are handled twice in the
overall process. However, this has been seen as the most practical solution at the
moment, and it is not wanted to be changed for the time being.
The vendor list of Vaisala Oyj included four suppliers whose invoices are
associated with non-PO items. Automation of their invoices can be actualized by
creating and implementing numerous automation rules. Every rule needs to be
created manually one at the time, and that is why it is going to take at least a
couple of months to create a relatively extensive collection of automation rules.
At first, it is useful to focus on creating rules for high volume vendors whose
invoices are mainly inspected by the same people. Because of the unstable and
fairly demanding nature of non-PO invoice automation, purchase orders should be
preferred whenever possible as it has already been instructed at Vaisala.
Vendor A1 sends e-invoices with the buyer details on invoice images. By
connecting the buyer reference to a certain reviewer and creating a new
automation rule based on that, all invoices from this specific vendor including the
name in a specified field, e.g. in a free text, buyer order number or customer
reference field, could then be forwarded automatically to this pre-defined person.
Similarly, Vendor B1 has reference names while Vendor C1 provides customer
numbers that could be used as proposed. However, the invoice field for that
information should be negotiated with the vendors as now the details are only
received on invoice images, not in system data fields. In terms of the purchases
made from Vendor B1, it has been planned that the orders could be placed using
PO’s in the future. This would be remarkably beneficial and save a lot of time of
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reviewers and approvers. Unfortunately, the technical solution is not yet specified
as the orders should be conveniently made and the PO’s easily generated and
transferred to EBS. Oracle EBS itself, for example, would be quite an inflexible
platform for ordering coffee and buns to meetings and negotiations.
As already discussed concerning the PO matching automation, Vendor D1
combines PO and non-PO items on consolidated invoices. These items should be
divided into separate invoices. Otherwise, it is quite unlikely to automate such
complicated invoices in the new system. PO matching needs to be conducted
before sending invoices to circulation. Even though there was only one PO
number on the invoice, it should be matched first. After that, the invoice should be
forwarded to a pre-defined person. That would most likely cause trouble and need
hands-on attendance from AP personnel. Hence, the proposed simplification of
separate invoices would be more useful and work more reliably.
5.3

Impacts of the renewal project

In addition to the modeling and describing of the current and future states of the
purchase invoice process, processing times and costs along with process quality
were chosen under closer examination. The aspects of time, cost and quality were
selected to indicate the impacts of the renewal project on invoice processing and
the daily work of AP specialists. Time and cost estimates for the TO-BE process
are next calculated and discussed more closely. Furthermore, process quality is
investigated on a general level so that the influence of the new accounting system
can be assessed comprehensively.
5.3.1

Processing times and costs

Since the future state of the process has been modeled and described in the
previous chapters, it is time to estimate the benefits of the renewal project both
time- and cost-wise. At this point, it is not possible to give exact numbers on
rationalized outcomes, but the potential can still be verified in accordance with the
empirical observations and test results. The first couple of months with the new
system are going to be mostly focused on adopting the new software and getting
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accustomed with it. That is to say the first practical results could be perceived in
4–6 months after system implementation once the new system has become more
familiar, there are automation rules created for non-PO invoices, and some of the
vendors have been approached and asked to modify their invoice structures.
The benefits and impacts of the automated purchase invoice process are examined
in two time frames. As explained above, the first practical results could be
identified after 4–6 months of daily system usage. The other period to be used
estimates the situation after 12 months. Automation rates have been estimated in
appendix 4 where the values with grey background indicate the estimates which
the other values are based on. The same proportions of PO and non-PO invoices
have been used as in the AS-IS calculations. That is to say the estimates do not
take a stance on possible changes in the percentages of PO and non-PO invoices
or predict variations in the overall invoice volumes. Thus, the daily volumes of
200 and 100 invoices are still used for Finland and United States.
PO invoices are separated into simple and consolidated invoices. 70 % of PO
invoices are simple in Vaisala Oyj whereas 80 % in Vaisala Inc. Even though
these simple invoices should be easily automated, there can still be divergences,
e.g. in product ID’s, preventing the automated PO matching from working. OCR
scanning may even increase the risk of imprecise product ID’s as particular
characters are quite prone to misinterpreting. The risk is highlighted in the United
States where all invoices are handled through the InChannel scanning service.
Thus, a prediction has been made that 50 % of simple PO invoices in Vaisala Oyj
and 40 % in Vaisala Inc. could be automatically matched in 6 months.
In addition to purchase orders, 30 % of non-PO related invoices could be
automated in Vaisala Inc. while only 20 % in Vaisala Oyj during the first period.
The difference is based on the smaller invoice volume in Vaisala Inc. that makes
it possible to create more automation rules in relation to the number of invoices
received. Invoices are considered as automated even though some of them would
need manual allocation of supplier data. A prediction has been made that 20 % of
invoices in Finland and 100 % in the US would need manual handling at this
point. This procedure would take a maximum of 30 seconds per invoice. These

80

estimates provide the automation rates of 27 % in Vaisala Oyj and 31 % in
Vaisala Inc. after the first time period.
In 12 months, Vaisala Oyj could increase the proportion of simple PO invoices
from 70 % to 80 %. The same change would be only 5 percentage points in
Vaisala Inc. as the negotiation power against big national and multinational firms
is not that strong in the US. Also the starting level is already 80 %, which makes it
even harder to scale up. On the other hand, the amount of automation rules is
going to skyrocket by 30 percentage points in both entities after there have been
more time to create rules and negotiate with suppliers so that the applicable
invoice data fields could be equipped with proper reference details. As shown in
appendix 4, these changes will result that about 50 % and 60 % of all invoices
could be automated in Vaisala Oyj and Vaisala Inc. respectively.
In table 10 on the next page, processing times for PO invoices have been
calculated. If an invoice has been processed automatically, it only impacts on the
time used for posting approval that is a mandatory step for all invoices. In case
supplier data needs to be allocated to an invoice, the time used for that procedure
is taken into account in another table to be shown later. Just like in the old
process, PO receipts have to be checked if an invoice requires manual handling.
Still 10–15 % of PO invoices do not have receipts in the system that calls for
closer inspection. In terms of invoice handling, half of the simple PO invoices in
Vaisala Oyj and 60 % in Vaisala Inc. are estimated to be processed by hand.
All consolidated PO invoices – 30 % of PO invoices in Vaisala Oyj and 20 % in
Vaisala Inc. – are also handled manually. An average of 10 line items has been
used regarding consolidated invoices. Errors in prices or quantities are estimated
to stay the same as in the old process. In contrast to the former PO process, all PO
postings have to be approved by AP specialists. Even though PO postings are
based on the details given on purchase orders, they still need approvals taking
about 15 seconds per invoice. Combining all these steps comprises 4.2 and 3.4
minutes in Vaisala Oyj and Vaisala Inc. resulting a decrease of 6–7 % in PO
processing times. In appendix 5, invoice processing times based on the 12-month
estimates have been calculated and presented in a similar way.
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Table 10. TO-BE: Processing times for PO invoices.
FIN
min / day

US
min / day

PO receipt check

31

11

0.5 min per invoice (65 % [68 % in the US]
of PO invoices)

No PO receipt

8

3

1 min per invoice (10–15 % of PO invoices)

Simple PO invoices

34

15

1 min per line item (70 % [80 % in the US]
of PO invoices, 50 % [40 %] automated)

Consolidated

288

62

Multiple PO numbers (30 % [20 % in the
US] of PO invoices, manually handled)

Errors in prices or quantities

19

6

1 min per invoice (20 % of PO invoices)

Posting approval

24

8

0.25 min per invoice (all PO invoices)

403 min
4.2 min

105 min
3.4 min

PO PROCESSING
4–6 months

Description

PO matching:

TOTAL TIME
TIME PER INVOICE

Processing times for non-PO invoices have been shown in table 11. Due to the
limited resources available for creating automation rules, 20 % of non-PO
invoices in Vaisala Oyj and 30 % in Vaisala Inc. could be automated during the
time period of 4–6 months. This would equal an average of 6 automation rules a
day per AP specialist. Rest of the invoices has to be routed to a review and
approval flow by hand. After routing, non-PO invoices are being monitored every
now and then. Similarly to the old process, an hour a week on average is used for
monitoring invoices for ensuring their timely processing. This includes the
sending of additional notification messages to the people in response if needed.
Table 11. TO-BE: Processing times for non-PO invoices.
FIN
min / day

US
min / day

Sending to review flow
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48

1 min per invoice (80 % [70 % in the US] of
non-PO invoices, 20 % [30 %] automated)

Reviewing invoices in flow
Posting inspection
Posting correction

12
52
52

12
35
35

1 hour a week on average

199 min
1.9 min

130 min
1.9 min

NON-PO PROCESSING
4–6 months

TOTAL TIME
TIME PER INVOICE

Description

0.5 min per invoice (all non-PO invoices)
2 min per invoice (25 % of non-PO invoices)

After approvals, invoices are returned back to the AP department where the
postings are inspected and corrected if necessary. Thus, AP specialists have to
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inspect all invoices. 25 % of non-PO invoices will still contain mistakes that need
to be fixed before making transfers to EBS and creating accounting entries. All in
all, processing of non-PO invoices would take 1.9 minutes on average in both
countries resulting a decrease of 10–14 % in processing time. In appendix 5,
processing times have been calculated after the first year of system utilization.
In table 12, it is shown that receipt of an invoice does not tie up resources
anymore. A new procedure added to the calculation is the supplier specification
phase which is required if the system is not able to allocate an invoice to the
registry of parties. In Vaisala Oyj, most of the invoices can be combined with the
supplier data. However, all invoices need to be manually handled in Vaisala Inc.
that causes the difference if compared to the times of Vaisala Oyj.
Table 12. Future state of processing times and costs.
RECEIVING + PROCESSING

FIN
4–6 months

FIN
12 months

US
4–6 months

US
12 months

Receipt of an invoice

0.00 min

0.00 min

0.00 min

0.00 min

Supplier specification

0.10 min

0.10 min

0.50 min

0.50 min

Average of PO and non-PO processing

3.01 min

2.26 min

2.33 min

1.89 min

WEIGHTED AVERAGE TOTAL

3.1 min

2.4 min

2.8 min

2.4 min

-

-

-

-

PROCESSING COST PER INVOICE

3.63 €

2.76 €

3.31 €

2.79 €

Average cost of the InChannel service

0.56 €

0.56 €

1.16 €

1.16 €

TOTAL PROCESSING COST

4.19 €

3.32 €

4.46 €

3.94 €

Calculatory cost: 70 €/h à 1,17 €/min

Combining the calculated times gives the weighted average total of 3.1 minutes in
Vaisala Oyj and 2.8 minutes in Vaisala Inc. after the time period of 4–6 months.
Vaisala Inc. could handle purchase invoices a bit faster than Vaisala Oyj that is
due to a slightly higher automation rate. Vaisala Inc. has also a bigger proportion
of non-PO invoices that reduces the processing time. If the estimates could be
actualized in practice, the change in processing times would be -30 % and -51 %
in Finland and United States. After 12 months, the decrease would be as much as
47 % in Vaisala Oyj and 59 % in Vaisala Inc.
The same calculatory cost of 70 €/h – consisting of direct labor and overhead
costs – has been utilized. Since the invoice receiving process has now been
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outsourced to OpusCapita, the cost of this service needs to be taken into account.
The average cost of the InChannel service combines multiple expenses such as the
fixed monthly fee, e-invoice processing fee, OCR scanning service of paper and email invoices, cost of extra fields to be extracted, and the interpretation service of
invoice line items. The cost has been calculated company-specifically based on
the volumes of different invoice types and formats. Hence, the allocated cost to a
single invoice is 0.56 € in Vaisala Oyj and 1.16 € in Vaisala Inc.
Summing up the partial costs results 4.19 € in Vaisala Oyj and 4.46 € in Vaisala
Inc. after the first 6 months. This equals a 21 % reduction in processing costs in
Finland and 34 % in the US. Savings after 12 months would be about 40 % in
both legal entities of Vaisala Corporation. Based on the estimates, the annual
processing cost would be 133 000 € in Vaisala Oyj and 59 000 € in Vaisala Inc.
resulting savings of 80 000 € and 42 000 € if compared to the initial cost levels.
In table 13, the changes in processing times and costs have been summarized. It
can be seen that the biggest improvement in processing time could be achieved in
Vaisala Inc. Outsourcing of the invoice receiving activities has a remarkable
impact in the United States. That procedure alone used to take an average of 3
minutes per invoice. In Vaisala Inc., there is also a significant potential for
automation even though fully automated invoice processing is a bit challenging at
the moment. What comes to Vaisala Oyj, it should also be possible to
substantially reduce the initial processing times. There is even a better possibility
to accomplish a higher level of fully automated processing since there are more
data available on invoices to be used for supplier identification.
Table 13. Impacts of the renewal project on processing times and costs.
IMPACTS OF THE
RENEWAL PROJECT

FIN
AS-IS

PROCESSING TIMES

FIN
TO-BE 12

US
AS-IS

4.4 min
0 min

3.1 min

2.4 min

5.8 min

2.8 min

2.4 min

-1.3 min

-2.1 min

0 min

-2.9 min

-3.4 min

0%

-30 %

-47 %

0%

-51 %

-59 %

213 000 €

168 000 €

133 000 €

101 000 €

67 000 €

59 000 €

Difference

0€

-45 000 €

-80 000 €

0€

-34 000 €

-42 000 €

Difference, %

0%

-21 %

-38 %

0%

-34 %

-42 %

Difference
Difference, %
ANNUAL COST

FIN
TO-BE 4–6

US
TO-BE 4–6

US
TO-BE 12
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In respect of annual costs, it should be possible to gain a 40 % reduction in
processing costs within 12 months. Even after the first 6 months, there should be
noticeable savings if the automation of purchase invoices could be arranged and
put into practice as planned. The annual costs have been calculated based on the
invoice volumes of 40 000 and 15 000 invoices from the year 2014. In order to
narrow down the variables involved in the calculations, there were no predictions
made regarding the development of invoice volumes during the year 2015.
If considering the worst-case scenario, none of the incoming invoices could be
automated. Even in that sense, the renewal project would be beneficial. Receipt of
an invoice used to be a resource-intensive procedure that is now outsourced to
OpusCapita. Consequently, this results savings in processing times and workload
even if the process could not be streamlined in any other way. The reductions in
processing times would be around 25 % in Vaisala Oyj and 50 % in Vaisala Inc.,
and thus, despite the service price, the annual processing cost would also be lower
than before. Not to mention the system operating cost was found favorable
already in the tendering phase that supported the original purchase decision.
5.3.2

Automation and process quality

At Vaisala, the purchase invoice process has noticeably changed during the
renewal project. Even though the high level process has stayed the same, the
system behind the core activities of invoice handling has now been updated from
the Basware solution to the OpusCapita Invoices system. Getting used to the new
software will take some time and effort to learn the new interface and features
OpusCapita provides. At first, it may even seem and feel like the process quality
would have been remarkably declined because of the system changes. After
becoming familiar with the new solution and harnessing the invoice automation
capabilities into practice, the process will work more smoothly and free up
resources for other necessary tasks in the AP department.
Reduction in processing times and costs is an essential achievement indicating the
improvement of process quality. As the new system enables automation in invoice
handling, the process became more simplified and computerized. Outsourcing of
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the invoice receiving process reduces invoice processing times, and especially the
elimination of human intervention in this processing stage favors the original
project targets. Implementation takes its time, and the automation will not be
instantly exploited at its full potential. Automation rules need to be created for
non-PO invoices that is going to be an ongoing process for quite some time. In
addition, vendors delivering PO invoices – invoices that are not simple enough to
be handled automatically – have to be contacted and negotiated with. After
completing the tasks required, the automation rules and changes in invoice
structures will be useful and beneficial, facilitating the process in the long run.
Scanning and conversion of paper and e-mail invoices used to be seemingly
resource-intensive steps, especially in Vaisala Inc. Even though the invoice
conversion took about 2 minutes in Vaisala Oyj, conducting the same procedure
took over 3 minutes in Vaisala Inc. Hence, the InChannel service saves a lot of
time and effort for other, more value-adding tasks to be performed in the AP
department. The outsourced process also diminishes the dependency of in-house
workforce. From now on, all purchase invoices are conveniently transferred to the
OpusCapita Invoices system e.g. during holidays and other sudden absences.
One of the disadvantageous features brought with the new process can be
identified right after invoice import. Since supplier data needs to be attached to
purchase invoices before processing, the new system offers only three fixed
variables to be used in this procedure. Attaching an invoice to the registry of
parties is in a vital role in order to achieve the completely automated processing of
purchase invoices. In the old process, it was possible to create supplier-specific
templates to be used in the invoice scanning phase. This way the system could be
taught to recognize suppliers and their invoices by various criteria. E-invoices
were recognized in accordance with the supplier EDI code that is still used for
recognition in the OpusCapita Invoices system. In Finland, automated allocation
is feasible, and most of the invoices can be automatically handled in that sense. In
the US, manual handling is needed due to the lack of data on purchase invoices.
As long as the automation criteria are strict enough in PO matching, the process
itself is going to stay on a high-quality level. Keeping the PO matching rate high
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and requiring that the product ID’s, quantities and unit prices have to match 100
%, there will be no incorrect or falsely matched PO lines. Strict requirements, on
the other hand, may negatively affect the automation potential of incoming
invoices. Because of a single character mistake in a product ID would keep the
automated process from working, even a small variation can then be a reason for
manual matching. This adds up pressure and requirements on invoice data quality
that is actually an extremely important factor in successful invoice automation.
If compared to the old system, OpusCapita Invoices is a more stable solution. The
old system would have needed an upgrade since it was outdated and not
completely supported on Windows 7. That is why there were occasional technical
difficulties slowing down invoice processing. Basware IP was a client-based
solution that required software installations to all users who needed to access the
system. Also the system servers were managed and maintained at Vaisala
premises. Due to the SaaS platform OpusCapita is based on, now the system can
be used via a web browser. Therefore, it does not require any installations or
additional servers. The new system is easier to access, and it will be even easier to
update requiring no specific actions from the customer’s side. As a SaaS solution,
the system is centrally hosted and maintained by the supplier that has generally
become a common delivery method for many applications in recent years.
Expanding the view of the renewal project to cover invoice reviewers as well, it is
now a little bit easier to create postings. In the old system, the chart of accounts
was available at its full length including also accounts that were rarely used in
postings. Because of the extensive list of options, it was even more confusing to
inexperienced reviewers to create posting entries. During the renewal project, it
was decided to cut down the number of accounts listed in OpusCapita that now
facilitates selecting proper accounts. In project postings, which require more
posting dimensions to be filled out, it was possible to link some of the dimensions
to each other so that selecting e.g. a project number would automatically add the
correct cost center to the posting. This way the number of required dimensions
was minimized and the creation of project postings was made a bit easier.
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6

CONCLUSIONS

Following the steps of Weske’s BPM lifecycle model, the thesis started with
exploring the current state of Vaisala’s purchase invoice process. The AS-IS
process was in a good shape and the practices used were already high-class. After
the renewal activities, best practices associated with accounts payable processing
were even more emphasized in the TO-BE process. In addition to archiving
invoices electronically, processing PO invoices without an approval flow, and
paying invoices only twice a week, it was decided to optimize the chart of
accounts and to harness workflow automation in PO and non-PO invoice
processing. Default and automated postings would be used as soon as the
automation rules for suitable recurring invoices will be created. E-invoices were
already preferred in Vaisala Oyj and the trend will continue the same. It is hoped
that e-invoicing would become more popular also in the US so that the benefits of
electronic invoices could be achieved in Vaisala Inc. as well. With the new best
practices implemented, it is even more efficient to handle purchase invoices.
The main challenges in the AS-IS process were related to the time-consuming
processing of purchase invoices by hand. Automated PO matching is the most
useful way of gaining benefits and genuinely improving and boosting the
purchase invoice process. By that, it is meant the automated sending of invoices to
circulation only partially facilitates the overall process. As Kaskinen (2007, pp.
48) says in his article, invoices without PO’s pose additional problems that
increase as their volume grows. The cycle time of non-PO invoices is remarkably
longer than the time used with PO invoices. That is caused by review and
approval activities. Although automation in both cases reduces the work of AP
specialists, only the automation of PO invoices truly streamlines the overall
process from receipt of an invoice to payment processing. If taken to the extreme,
a large number of unrecorded liabilities could force a company to restate earnings
and impact its credibility (Kaskinen 2007, pp. 48). This necessitates the fact that
purchase orders should be used whenever possible. Although Lemley and
Peltonen (2010, pp. 2) say that non-PO invoices are typically a minority of the
total invoice volume, this actually represents the majority in Vaisala Oyj and
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Vaisala Inc. This shows that there are still things to be improved what comes to
making PO related purchases in Vaisala Corporation.
On a theoretical level, it is most often emphasized the importance of the modern
accounting systems and their abilities to automate the stream of purchase
invoices. All this, on the other hand, is highly dependent on the quality of invoice
data that is truly the weakest link in the automation chain. According to the test
results, automated PO matching can’t be thoroughly conducted, at least not at the
moment, if there is more than one PO number on the invoice. Therefore,
consolidated invoices containing references to multiple PO or blanket release
numbers can’t be handled automatically. Automation requires simplifications in
invoice structures in order to utilize computerized matching functionalities. By
utilizing consolidated invoicing, it is possible to save time, costs and environment
when combining several orders on a same invoice. However, nowadays the
number of invoices is not an issue as long as it is possible to use automated
processes and electronic invoices to prevent manual handling and the increased
consumption of paper. Switching to e-invoicing would then be even more
beneficial to senders and recipients streamlining the processes of both parties.
Consequently, another thing that generally facilitates invoice processing is einvoicing. The benefits presented in theory can now be easily identified in
practice. Receipt of an e-invoice is a lot cheaper and faster than scanning and
interpreting of paper and e-mail formats. E-invoices also provide invoice data in a
high-quality form that can be easily handled in accounting systems. Data is
reliably received and there is no risk of misinterpretation or unrecognized invoice
fields. Invoice images are also available to facilitate the review and approval
actions. Therefore, it is essential to collaborate with suppliers and ask them, or
even demand them, to switch to e-invoicing. Cooperation with suppliers should
thus not be underestimated in automation projects. As Lemley and Peltonen
(2010, pp. 3) point out, involving both buyers and suppliers can actually be seen
beneficial to improve the account payable process. In addition, invoice contents as
well as classification terms, regarding e.g. product ID’s, should be mutually
agreed with vendors. From the PO matching point of view, there would be a

89

critical conflict in invoice data if e.g. an order was made for 100 items, but the
invoiced quantity would be marked and combined as a single pallet.
The PIP-R project was useful and beneficial on many levels. Reductions in
processing times and costs will be prominent in case the estimated automation
levels are achieved. After all, outsourcing of the invoice receiving process was
clearly a useful decision to obtain the desired savings. It reduced a great amount
of manual labor that was in fact considered as the main process weakness in the
beginning of the project. In general, invoice reproduction and manual keying are
seen as a waste of time and effort, which can also lead to inaccuracies in invoice
data (Hayward 2013, pp. 28). Automated invoice processing is also going to
reduce manual labor, however, that will be observed later in the course of time.
The actual savings in invoice processing will not be apparent until a few months
after system implementation. The benefits of outsourcing, though, can be
immediately perceived as all invoices are now received as ready converted.
Supported by Dahl (2009, pp. 14) and her observations, the estimated savings of
50–70 % in processing times are very realistic and achievable through automation.
Regarding the estimates presented, the invoice automation rates can be considered
a bit cautiously adjusted yet realistic in this case. According to Helbing et al.
(2013), best-in-class companies have a three-way match success rate of over 90
%. In the same database maintained by KPMG, even the median of all researched
companies was about 65 %, and an overall invoice automation rate of 80 % was
seen feasible technology-wise. (Helbing et al. 2013, pp. 396) Therefore, the
estimated rates of 53 % and 57 % would stay below the median, but still provide
noticeable savings in processing times and costs. It is good to bear in mind that
the resources of the AP departments are very limited in both locations, and that
the creation of automation rules for non-PO invoices is conducted along with
other daily activities. There are significant possibilities to be achieved through
automated invoice processing, and even if the estimated rates were not reached
during the first 12 months, there would still be substantial savings and
improvements accomplished in the renewed invoice process.
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According to Weske’s model, there are four phases to be recognized in a BPM
project. In this case, the enactment phase was reached during the thesis work. This
means the next steps of the PIP-R project are going to be creating of automation
rules and negotiating with vendors. Consolidated PO invoices need to be
simplified and the product ID’s mutually agreed with vendors. With non-PO
invoices, reference details should be closely examined in the new system in order
to create automation rules. The reference data should be received in applicable
invoice data fields in the OpusCapita Invoices system. Invoices suitable for the
utilization of default and automated postings should also be identified and
provided with automation rules. Exploitation of purchase orders in procurement
should still be preferred, and new solutions for converting regular orders to PO
related purchases to be further researched. It can also be necessary to compromise
on data accuracy to achieve the best PO matching results. As Lemley and
Peltonen (2010, pp. 4) express in their article, usually organizations do not want
the 100 % matching success but the 100 % control.
In this thesis, the impacts of the process renewal on process quality were also
included in the thesis scope. Improvement of process quality can most often be
accomplished by replacing manual tasks with automated procedures. In addition,
the new system stabilizes invoice processing since the old system was outdated
and not completely supported on Windows 7. Through the advances of the SaaS
based solution, the system is easier to access, which facilitates invoice processing
but also the implementation of the system by new users. OpusCapita Invoices can
be used via a web browser and there is no need to install additional applications.
All in all, the PIP-R project was carried out on time and the system was
implemented without insuperable problems. The workload of AP specialists will
decrease in the longer run even if the beginning would be more time-consuming
than it used to be. Therefore, process quality should be re-evaluated by AP
specialists, e.g. after 6 months, to see how the process quality is perceived at that
point. What comes to maintaining the continual process improvement, the state of
the process should be observed, automation rates researched, and new target
levels for automation adjusted periodically.
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7

SUMMARY

The aim of this master’s thesis was to research and analyze how purchase invoice
processing can be automated and streamlined in a system renewal project.
Vaisala’s old invoice processing system had become outdated, and it was decided
to implement a new system by the end of the year 2014. As a case study
combining both qualitative and quantitative methods, the topic was approached
through a business process management point of view. The current state of
Vaisala’s purchase invoice process was first investigated in Finland and United
States. Since the process was rather similar in both countries, only the AP
specialists of Vaisala Oyj were interviewed to get more insight into the process in
question. The interview was held as a semi-structured group interview. Besides,
process-related documents were examined and the process itself was observed in
practice as well. Two workshop sessions were also arranged in which the invoice
process was further discussed with all the parties involved in the renewal project.
The current state of the process was described and modeled utilizing a business
process model and notation method to make the process description more
informative and logical. Processing times and costs were also calculated in order
to see what the starting level for improvement was. It was shown that the
conversion of paper and e-mail invoices, PO matching and sending of non-PO
invoices to a review and approval flow were the most time-consuming steps that
had potential for advancement. Hence, the invoice receiving phase was outsourced
to OpusCapita that now converts all purchase invoices to electronic format and
transfers the data to Vaisala’s new accounting system. The new OpusCapita
Invoices system, for its part, provides useful automation functionalities that were
harnessed to reduce the need of manual invoice processing. PO invoices could be
automatically matched and non-PO invoices sent to circulation by creating
automation rules. The desired future state of the process was then described and
modeled the same way as it was conducted for the current state.
To study the restrictions for automation in the new system, vendor lists for
Vaisala Oyj and Vaisala Inc. were created. In the system testing phase, these
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vendors and their invoices indicated critical challenges that need to be overcome
before automation could be used successfully. There is a need for simple PO
invoices containing only a single PO or blanket release number on an invoice.
Matching of PO invoices still calls for high-quality invoice data and mutually
agreed product ID’s to complete the matching process. Therefore, consolidated
invoices including references to multiple PO and blanket release numbers should
be simplified. What comes to non-PO invoices, there should always be the buyer
reference details provided in an applicable invoice data field in order to create
invoice automation rules. Hence, even if the information needed were available on
the invoice image, it would not be sufficient. The same information should also be
accessible in some of the system data fields. One of the real challenges hindering
the pursue of completely automated processing is that there is a lack of supplier
EDI code, business ID and banking details on US invoices. This prevents the
automated allocation of invoices to the registry of parties, which means supplier
details need to be manually attached to invoices before processing them.
Fortunately in Finland, the automated allocation is possible in most cases.
Since the system is new and there is no automation rules created or suppliers
contacted yet, the processing times and costs of the TO-BE process had to be
estimated. In the system testing phase, it was possible to see how the process was
going to work in practice. Based on the estimates, invoice processing would take
an average of 2.4 minutes in both entities of Vaisala Corporation after a year of
system implementation. This would result a 47 % reduction in Finland and 59 %
in the United States if compared to the initial processing times. Cost-wise, the
annual processing cost would be around 133 000 € in Finland and 59 000 € in the
United States reducing the costs by 40 %. The overall automation rates, including
also invoices requiring manual allocation of supplier data, would be about 50 % in
Vaisala Oyj and 60 % in Vaisala Inc. after the time period of 12 months. This still
requires that PO invoices will be simplified and that at least half of the non-PO
invoices will be automated by creating automation rules. So far, process quality
can be perceived as improved because the system is now more stable and the need
of manual invoice handling has been cut down to some extent.

93

REFERENCES
Achanga, P., Shehab, E., Roy, R. & Nelder, G. (2006). Critical success factors for
lean implementation within SMEs. Journal of Manufacturing Technology
Management. Vol. 17, No. 4, pp. 460–471.
AFP. (2013). 2013 AFP Electronic Payments Survey: Report of Survey Results. [pdfdocument]. [referred 29.9.2014]. Available at: http://www.afponline.org/mbr/reg/pdf/
2013_AFP_EPayments_Survey.pdf.
Amidu, M., Effah, J. & Abor, J. (2011). E-Accounting Practices among Small and
Medium Enterprises in Ghana. Journal of Management Policy and Practice. Vol. 12,
No. 4, pp. 146–155.
Belfo, F. & Trigo, A. (2013). Accounting Information Systems: Tradition and Future
Directions. Procedia Technology. Vol. 9, pp. 536–546.
Bragg, S. (2013). Accounting Best Practices. Seventh Edition. Hoboken, New Jersey,
John Wiley & Sons, Inc. 473 p., ISBN: 978-1-118-40414-0.
BS EN ISO9000. (2000). Quality management systems – Fundamentals and
vocabulary. London, British Standard Institution. 29 p., ISBN: 0-580-36836-X.
CGI. (2014). The Drive to Electronic Remittance Exchange in Business-to-Business
Payment Automation. [pdf-document]. [referred 29.9.2014]. Available at:
http://www.cgi.com/sites/default/files/white-papers/cgi-drive-to-electronicremittance-b2b-payment-automation.pdf.
Clements, S. & Donnellan, M. (2004). CFO Insights. Achieving High Performance
Through Finance Business Process Outsourcing. Chichester, John Wiley & Sons Ltd.
314 p., ISBN: 0-470-87086-9.
Conger, S. (2010). Six Sigma and Business Process Management. In Vom Brocke, J.
& Rosemann, M. (Eds.). Handbook on Business Process Management 1:
Introduction, Methods, and Information Systems. Berlin, Springer-Verlag Berlin
Heidelberg. 727 p., ISBN: 978-3-642-45100-3.
Cveykus, R. & Carter, E. (2006). Fix the process, not the people. Strategic Finance.
July, pp. 27–33.
Dahl, C. (2009). Accounts payable automation leads to measurable savings. CMA
Management. November, pp. 12–15.
Dale, B. (2003). Managing Quality. Fourth Edition. Oxford, Blackwell Publishing
Ltd. 519 p., ISBN: 0-631-23614-7.

94

Damij, N. & Damij, T. (2014). Process Management. A Multi-disciplinary Guide to
Theory, Modeling, and Methodology. Berlin, Springer-Verlag Berlin Heidelberg. 213
p., ISBN: 978-3-642-36639-0.
Daoud, H. & Triki, M. (2013). Accounting Information Systems in an ERP
Environment and Tunisian Firm Performance. The International Journal of Digital
Accounting Research. Vol. 13, pp. 1–35.
De Morais, R., Kazan, S., De Pádua, S. & Costa, A. (2014). An analysis of BPM
lifecycles: from a literature review to a framework proposal. Business Process
Management Journal. Vol. 20, No. 3, pp. 412–432.
Decker, G., Dijkman, R., Dumas, M. & García-Bañuelos, L. (2010). The Business
Process Modeling Notation. In Ter Hofstede, A., Van der Aalst, W., Adams, M. &
Russell, N. (Eds.). Modern Business Process Automation. YAWL and its Support
Environment. Berlin, Springer-Verlag Berlin Heidelberg. pp. 347–368, ISBN: 978-3642-03121-2.
Dumas, M., La Rosa, M. Mendling, J. & Reijers, H. (2013). Fundamentals of
Business Process Management. Berlin, Springer-Verlag Berlin Heidelberg. 399 p.,
ISBN: 978-3-642-33143-5.
European Commission. (2014). e-Invoicing – Key Enabling Technologies and Digital
Economy. [www-document]. [referred 14.12.2014]. Available at:
http://ec.europa.eu/enterprise/sectors/ict/e-invoicing/index_en.htm.
Eurostat. (2014). Enterprises sending and/or receiving e-invoices. [www-document].
[referred 26.9.2014]. Available at: http://epp.eurostat.ec.europa.eu/tgm/table.do?tab=
table&plugin=0&language=en&pcode=tin00114.
Gillham, B. (2000). Case Study Research Methods. London, Continuum. 106 p.,
ISBN: 0-8264-4796-1.
Given, L. (2008). The SAGE Encyclopedia of Qualitative Research Methods.
Thousand Oaks, California, SAGE Publications, Inc. 1014 p., ISBN: 978-1-41294163-1.
Granlund, M. (2009). On the interface between accounting and modern information
technology. Series A-13:2009. Turku School of Economics. 65 p., ISBN: 0-82644796-1.
Granlund, M. & Malmi, T. (2003). Tietotekniikan mahdollisuudet taloushallinnon
kehittämisessä. Helsinki, WSOY. 167 p., ISBN: 951-0-27703-7.
Hall, J. (2011). Accounting Information Systems. Seventh Edition. Mason, Ohio,
Cengage Learning. 801 p., ISBN: 978-1-4390-7857-0.
Hammer, M. (1990). Reengineering Work: Don’t Automate, Obliterate. Harvard
Business Review. July–August 1990, pp. 104–112.

95

Hammer, M. & Champy, J. (2001). Reengineering the Corporation: A Manifesto for
Business Revolution. Second Edition. London, Nicholas Brealey Publishing. 257 p.,
ISBN: 1-85788-097-8.
Harrington, H. (1991). Business Process Improvement. The Breakthrough Strategy
for Total Quality, Productivity, and Competitiveness. New York, McGraw-Hill, Inc.
274 p., ISBN: 0-07-026768-5.
Hayward, A. (2013). E-invoicing in the Construction Industry: e-Invoicing holds the
key to improving Accounts Payable efficiency and Maximizing Supplier Relations.
Credit Control. Vol. 34, issue 2, pp. 27–30.
Heinrich, R. (2014). Aligning Business Processes and Information Systems.
Wiesbaden, Springer Fachmedien. 233 p., ISBN: 978-3-658-06518-8.
Helbing, F., Rau, T. & Riedel, A. (2013). Future Trends in Finance Shared Services
Organisations. In Keuper, F. & Lueg, K-E. (Eds.). Finance Bundling and Finance
Transformation: Shared Services Next Level. Wiesbaden, Springer Fachmedien. pp.
389–407, ISBN: 978-3-658-00372-2.
Hirsijärvi, S., Remes, P. & Sajavaara, P. (2005). Tutki ja kirjoita. Eleventh Edition.
Helsinki, Kustannusyhtiö Tammi. 436 p., ISBN: 951-26-5113-0.
Holweg, M. (2007). The genealogy of lean production. Journal of Operations
Management 25, pp. 420–437.
Jeston, J. & Nelis, J. (2006). Business Process Management. Practical Guidelines to
Successful Implementations. Jordan-Hill, Oxford, Butterworth-Heinemann. 437 p.,
ISBN: 978-0-7506-6921-4.
Kaskinen, J. (2007). Seeking Best Practices in Accounts Payable. Strategic Finance.
March, pp. 47–51.
Khan, R. (2003). Evaluating BPM Software. Business Integration Journal. October,
pp. 24–30.
Kirchmer, M. (2011). High Performance Through Process Excellence. From Strategy
to Execution with Business Process Management. Berlin, Springer-Verlag Berlin
Heidelberg. 178 p., ISBN: 978-3-642-21165-2.
Laamanen, K. & Tinnilä, M. (2009). Terms and concepts in business process
management. Fourth revised edition. Helsinki, Teknologiateollisuus Oy. 156 p.,
ISBN: 978-952-238-000-5.
Lahti, S. & Salminen, T. (2008). Kohti digitaalista taloushallintoa – sähköiset
talouden prosessit käytännössä. Helsinki, WSOYpro. 197 p., ISBN: 978-951-034186-5.
Lee, R. & Dale, B. (1998). Business process management: a review and evaluation.
Business Process Management Journal. Vol. 4, No. 3, pp. 214–225.

96

Lemley, R. & Peltonen, T. (2010). How to Best Match Invoices against Purchases –
and Drive Down A/P Costs by 50%. [pdf-document]. [referred 18.10.2014]. Available
at: http://www.basware.fi/sites/default/files/restricted/how_to_best_match_invoices_
against_purchases_2010.pdf.
Lin, F-R., Yang, M-C. & Pai, Y-H. (2002). A generic structure for business process
modeling. Business Process Management Journal. Vol. 8, No. 1, pp. 19–41.
Lumiaho, L. & Rämänen, J. (2011). Electronic Invoicing in SMEs. In Marcus, A.
(Ed.). Desing, User Experience, and Usability. Theory, Methods, Tools and Practice.
Lecture Notes in Computer Science. Vol. 6769, pp. 475–484, ISBN: 978-3-64221708-1.
Lusk, S., Paley, S. & Spanyi, A. (2005). The Evolution of Business Process
Management as a Professional Discipline. [pdf-document]. [referred 14.10.2014].
Available at: http://w.bptrends.com/publicationfiles/0605%20WP%20ABPMP%20Activities%20-%20Lusk%20et%20al2.pdf.
Minonne, C. & Turner, G. (2012). Business Process Management – Are You Ready
for the Future? Knowledge and Process Management. Vol. 19, No. 3, pp. 111–120.
Mohammad, S. (2011). Analysis and Design of an Effective E-Accounting
Information System (EEAIS). In Cherifi, H., Zain, J. & El-Qawasmeh, E. (Eds.).
Digital Information and Communication Technology and Its Applications.
Communications in Computer and Information Science. Vol. 166, pp. 75–82, ISBN:
978-3-642-21984-9.
Mohapatra, S. (2013). Business Process Reengineering. Automation Decision Points
in Process Reengineering. New York, Springer Science+Business Media. 254 p.,
ISBN: 978-1-4614-6067-1.
Näslund, D. (2008). Lean, six sigma and lean sigma: fads or real process
improvement methods? Business Process Management Journal. Vol. 14, No. 3, pp.
269–287.
Nave, D. (2002). How to Compare Six Sigma, Lean and the Theory of Constraints.
Quality Progress. March, pp. 73–78.
OpusCapita. (2014a). InChannel Invoice Digitizing: Global. Product Description.
Helsinki, OpusCapita Group Oy.
OpusCapita. (2014b). Invoice Manager. [www-document]. [referred 23.10.2014].
Available at: http://www.opuscapita.fi/tuottet-ja-palvelut/p2p-processes/invoicemanager/#.VEjl1WwcSHs.
Patton, M. (2002). Qualitative Research & Evaluation Methods. Third Edition.
Thousand Oaks, California, Sage Publications, Inc. 127 p., ISBN: 0-7619-1971-6.

97

Penttinen, E. (2010). Electronic Invoicing as a Platform for Exchanging Accounting
Information – The Electronic Accounting Reference Concept. Aalto-yliopiston
kauppakorkeakoulun julkaisuja B-118. 23 p., ISBN: 978-952-60-1045-8.
Pepper, M. & Spedding, T. (2010). The evolution of lean Six Sigma. International
Journal of Quality & Reliability Management. Vol. 27, No. 2, pp. 138–155.
Recker, J. (2010). Opportunities and constraints: the current struggle with BPMN.
Business Process Management Journal. Vol. 16, No. 1, pp. 181–201.
Sage, A. & Rouse, W. (1999). Handbook of Systems Engineering and Management.
New York, John Wiley & Sons, Inc. 1236 p., ISBN: 0-471-15405-9.
Satzinger, J., Jackson, R. & Burd, S. (2009). System Analysis and Design in a
Changing World. Fifth Edition. Boston, Massachusetts, Course Technology. 720 p.,
ISBN: 1-4239-0228-9.
Schaeffer, M. (2002). Essentials of Accounts Payable. New York, John Wiley and
Sons, Inc. 271 p., ISBN: 0-471-20308-4.
Schaeffer, M. (2004). Accounts Payable: A Guide to Running an Efficient
Department. Hoboken, New Jersey, John Wiley & Sons, Inc. 403 p., ISBN: 0-47163690-8.
Schaeffer, M. (2007). New Payment World. A Manager’s Guide to Creating an
Efficient Payment Process. Hoboken, New Jersey, John Wiley & Sons, Inc. 192 p.,
ISBN: 978-0-470-12054-5.
Srivastava, T. & Rego, S. (2011). Business Research Methodology. New Delhi, Tata
McGraw-Hill. ISBN: 978-0-07-015910-5.
Sweet, S. (2014). Lean Six Sigma Roles in BPM? Don’t Fight – Join or Complement.
[www-document]. [referred 14.10.2014]. Available at: http://www.bpminstitute.org/
lean-six-sigma-roles-bpm-don’t-fight-join-or-complement.
Taylor, J. (2008). Matching makes invoice heaven. Supply Chain Standard. October,
pp. 46.
TIEKE. (2014). eInvoice. [www-document]. [referred 26.9.2014]. Available at:
http://www.tieke.fi/display/English/eInvoice.
Tinnilä, M. (1995). Strategic perspective to business process redesign. Business
Process Re-engineering & Management Journal. Vol. 1, No. 1, pp. 44–59.
Tomperi, S. (2008). Käytännön kirjanpito. Helsinki, Edita Publishing Oy. 275 p.,
ISBN: 978-951-37-4897-5.
Vaisala. (2014a). 2014–2018 strategy. [www-document]. [referred 21.10.2014].
Available at: http://www.vaisala.com/en/corporate/strategy/Pages/default.aspx.

98

Vaisala. (2014b). Radiosonde – The Invention That Made Vaisala. [www-document].
[referred 21.10.2014]. Available at: http://www.vaisala.com/en/sustainability/cases/
Pages/Radiosonde.aspx.
Vaisala. (2014c). Vaisala Financial Review 2013. Vantaa, Vaisala Oyj.
Vaisala. (2014d). Vaisala in Brief. [www-document]. [referred 21.10.2014].
Available at: http://www.vaisala.com/en/investors/companyinfo/Pages/default.aspx.
Vaisala. (2014e). Vaisala’s Founder and Inventor Professor Vilho Väisälä. [wwwdocument]. [referred 21.10.2014]. Available at: http://www.vaisala.com/en/corporate/
history/professorvilhovaisala/Pages/default.aspx.
Vaisala. (2015). Vaisala Corporate Financial Statement Release 2014. [wwwdocument]. [referred 12.2.2015]. Available at: http://www.vaisala.com/en/press/news/
2015/Pages/Page_1894051.aspx.
Van der Aalst, W. (2004). Business Process Management Demystified: A Tutorial on
Models, Systems and Standards for Workflow Management. In Desel, J., Reisig, W.
& Rozenberg, G. (Eds.). Lectures on Concurrency and Petri Nets. Advances in Petri
Nets. Lecture Notes in Computer Science. Vol. 3098, pp. 1–65, ISBN: 978-3-54027755-2.
Voehl, F., Harrington, H., Mignosa, C. & Charron, R. (2014). The Lean Six Sigma
Black Belt Handbook. Tools and Methods for Process Acceleration. Boca Raton,
Florida, CRC Press. 558 p., ISBN: 978-1-4665-5469-6.
Weske, M. (2012). Business Process Management. Concepts, Languages,
Architectures. Second Edition. Berlin, Springer-Verlag Berlin Heidelberg. 403 p.,
ISBN: 978-3-642-28616-2.
Weygandt, J., Kimmel, P. & Kieso, D. (2014). Financial Accounting. Ninth Edition.
Hoboken, New Jersey, John Wiley & Sons, Inc. 763 p., ISBN: 978-1-118-33432-4.
White, S. & Miers, D. (2008). BPMN Modeling and Reference Guide: Understanding
and Using BPMN. Lighthouse Point, Florida, Future Strategies, Inc. 184 p., ISBN:
978-0-9777527-2-0.
Womack, J. (2006). Value Stream Mapping. Manufacturing Engineering. May, pp.
145–156.
Womack, J. & Jones, D. (2003). Lean Thinking. Banish Waste and Create Wealth In
Your Corporation. Revised and Updated. New York, Free Press. 396 p., ISBN: 07432-4927-5.
Yin, R. (2003). Case Study Research: Design and Methods. Third Edition. Thousand
Oaks, California, Sage Publication, Inc. 179 p., ISBN: 0-7619-2553-8.

Appendix 1. Interview structure.

Interview structure: Current state of purchase invoice processing

How big part of the accounts payable processing time is used in the Basware IP and
Oracle EBS systems? Are there any other systems to be used?

Process 1. Purchase invoice receiving
1. How much time on average is used for receiving and scanning paper invoices?
How much time along with scanning is used for other manual handling regarding
paper invoices (e.g. typing invoice information into the accounting system in case
ORC scanning is not in use)?
2. How are e-mail invoices handled and transferred to the accounting system? What
are the actions needed? How much time on average is required?
3. Are there any other invoice formats received in addition to paper and e-mail
invoices? Do these formats need special handling of invoice data in order to
transfer them to the accounting system? What are the actions and how much time
is needed to perform them?
Process 2. Invoice processing
1. How much time on average is used for purchase invoice handling if there is only
one PO number on an invoice? How do invoices with several PO numbers reflect
on the workload and time used for manual handling?
2. In case there is no PO receipt to be found, what kinds of actions are needed to
process the PO in question? How much time on average is needed?
3. How often do prices and quantities vary on purchase invoices? How much time
on average is used for fixing the data by hand? How much time is used for
investigating the situation with the sourcing department?
4. How much time on average is used for sending invoices to a review and approval
flow? How much time is used for investigating to whom the invoice belongs to?
5. How much time on average is used for reviewing invoices in flow?
6. Are purchase invoices imported automatically to the EBS system after Basware
processing? If no, what are the actions and how much time on average is needed?
7. What kinds of problems and special cases are there in purchase invoice
processing? How do they influence on the AP process and the time needed?

Appendix 2. Data fields to be extracted in the OpusCapita InChannel service.
Basic header fields
Receiver ID (EDI ID)
Invoice number
Invoice date
Total amount incl. VAT
Currency
Due Date
Payment reference
Account number (BBAN/IBAN)
BIC (only if IBAN)
Supplier organization ID
Invoice type (debit/credit)

Other header fields
VAT amount
Total amount excl. VAT
Order number

Validation
FI = EDI ID, US = VAT ID
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If Payment reference does not exist,
Invoice number is copied as Free text and
Payment reference is left empty.
If does not exist, left empty.
If does not exist, left empty.
FI = ’y-tunnus’, US = VAT ID
Only debit or credit

Delivery address (ship to, city and state)

Validation
If does not exist, left empty.
If does not exist, left empty.
Only value with all numeric is captured.
If value is with all numeric and Order
number does not exist, this value is also
copied to Order number.
If does not exist, left empty.

Basic line item fields
Order number
Product code
Charged quantity
Charged unit
Unit price
Row net amount
VAT amount
Row gross amount

Validation
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.
If does not exist, left empty.

Customer reference

Appendix 3. Purchase invoice automation in OpusCapita Invoices.

No

Vendor
(1=FIN, 2=US)

Challenges

Proposed solution

1

Vendor A1

Buyer reference à sent to a
review / approval flow

Field for the buyer details to be
negotiated. Rules to be created based
on the specified field.

2

Vendor B1

Buyer reference à sent to a
review / approval flow

Field for the buyer details to be
negotiated. Rules to be created based
on the specified field.

3

Vendor C1

Customer number à sent to
a review / approval flow

Field for the customer number to be
negotiated. Rules to be created based
on the specified field.

4

Vendor D1

Consolidated invoices. PO’s
and non-PO’s mixed up.
Review / approval flow
needed.

PO’s and non-PO’s separately. One
PO per invoice, non-PO’s can be sent
as consolidated invoices. E-invoices
preferred.

5

Vendor E1

Consolidated invoices.
Blanket releases for VMI
items. Less standard PO’s.

Invoice structures to be simplified.
One release per invoice. E-invoices
preferred.

6

Vendor F1

Mostly blanket orders. Prices
and quantities need to be
picked up manually.

Invoice structures to be simplified.

7

Vendor G1

Consolidated invoices. Both
standard PO’s and blanket
releases.

Invoice structures to be simplified.
Switching to e-invoicing should be
negotiated.

8

Vendor H1

Consolidated invoices. Both
standard PO’s and blanket
releases.

Invoice structures to be simplified.
Switching to e-invoicing should be
negotiated.

9

Vendor I1

Consolidated invoices with a
great number of item lines.
Both standard PO’s and
blanket releases.

Invoice structures to be simplified.
One PO or release per invoice.

10

Vendor J1

Consolidated invoices.
Blanket releases for VMI
items.

Invoice structures to be simplified.
One release per invoice.

1

Vendor A2

Sometimes need to combine
two invoices to match a PO.
Price issues.

Price issues should be negotiated with
the supplier. Combining two invoices
should not be a problem unless there
are part deliveries.

2

Vendor B2

No issues.

No specific problems with automation.

3

Vendor C2

No issues.

No specific problems with automation.

4

Vendor D2

No issues, unless there is a
PO for many items.

No specific problems with automation.

5

Vendor E2

No issues.

No specific problems with automation.

Appendix 4. Estimates for automation in the time periods of 4–6 and 12 months.
Invoices requiring manual allocation of supplier data have also been included.
Indicates that the value has been estimated.
Indicates that the value is based on Vaisala’s statistics.
VAISALA OYJ
4–6 months
ALL INVOICES
PO invoices
Simple invoices:
Automated
Manual
Consolidated

EST.
100 %
70 %
50 %
50 %

100 %
70 %
35 %
35 %

100 %
48 %
34 %
17 %
17 %

12 months
ALL INVOICES
PO invoices
Simple invoices:
Automated
Manual

EST.
100 %
80 %
70 %
30 %

100 %
80 %
56 %
24 %

100 %
48 %
38 %
27 %
12 %

30 %

30 %

14 %

Consolidated

100 %
20 %
80 %

100 %
20 %
80 %

52 %
10 %
42 %

Non-PO invoices
Automated
Manual

AUTOMATED (of all invoices)
PO invoices
Non-PO invoices

27 %
17 %
10 %

AUTOMATED (of all invoices)
PO invoices
Non-PO invoices

53 %
27 %
26 %

MANUAL

73 %
100 %

MANUAL

47 %
100 %

Non-PO invoices
Automated
Manual

20 %

20 %

10 %

100 %
50 %
50 %

100 %
50 %
50 %

52 %
26 %
26 %

VAISALA INC.
4–6 months
ALL INVOICES
PO invoices

EST.
100 %

Simple invoices:
Automated
Manual
Consolidated

80 %
40 %
60 %
20 %

Non-PO invoices
Automated
Manual

100 %
30 %
70 %

100 %

100 %
31 %

12 months
ALL INVOICES
PO invoices

EST.
100 %

100 %

100 %
31 %

80 %
32 %
48 %
20 %

25 %
10 %
15 %
6%

Simple invoices:
Automated
Manual
Consolidated

85 %
60 %
40 %
15 %

85 %
51 %
34 %
15 %

26 %
16 %
11 %
5%

100 %
30 %
70 %

69 %
21 %
48 %

Non-PO invoices
Automated
Manual

100 %
60 %
40 %

100 %
60 %
40 %

69 %
41 %
28 %

31 %
10 %
21 %
69 %

AUTOMATED (of all invoices)
PO invoices
Non-PO invoices
MANUAL

AUTOMATED (of all invoices)
PO invoices
Non-PO invoices
MANUAL

100 %

57 %
16 %
41 %
43 %
100 %

Appendix 5. Estimates for PO and non-PO processing after 12 months.
FIN
min / day

US
min / day

PO receipt check

21

8

0.5 min per invoice (44 % [49 % in the US]
of PO invoices)

No PO receipt

5

2

1 min per invoice (10–15 % of PO invoices)

Simple PO invoices

23

11

1 min per line item (80 % [85 % in the US]
of PO invoices, 70 % [60 %] automated)

Consolidated

192

47

Multiple PO numbers (20 % [15 % in the
US] of PO invoices, manually handled)

Errors in prices or quantities

19

6

0.25 min per invoice (all PO invoices)

Posting approval

24

8

1 min per invoice (20 % of PO invoices)

284 min
3.0 min

82 min
2.6 min

FIN
min / day

US
min / day

Sending to review flow

52

28

1 min per invoice (50 % [40% in the US] of
non-PO invoices, 50 % [60 %] automated)

Reviewing invoices in flow

12

12

1 hour a week on average

Posting inspection
Posting correction

52
52

35
35

0.5 min per invoice (all non-PO invoices)

168 min
1.6 min

110 min
1.6 min

PO PROCESSING
12 months

Description

PO matching:

TOTAL TIME
TIME PER INVOICE

NON-PO PROCESSING
12 months

TOTAL TIME
TIME PER INVOICE

Description

2 min per invoice (25 % of non-PO invoices)

