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Kuten  toiminnanohjausjärjestelmät  (ERP)  vaikuttivat  johdon  laskentatoimen  työtehtäviin  aikaisemmin, 
 Business Intelligence-järjestelmät (BI) ovat nousemassa koko organisaation kattavaksi teknologiaksi, jotka 
 tulevat  vaikuttamaan  johdon  laskentatoimen  työtehtäviin  merkittävästi.  Koska  BI-järjestelmien 
 päätehtäviin kuulu käsitellä taloudellisia ja ei-taloudellisia tietoja, on mielekästä tutkia, miten järjestelmät 
 vaikuttavat johdon laskentatoimen työtehtäviin. BI:n ja johdon laskentatoimen yhteisistä rajapinnoista on 
 niukasti tutkimuksia, kun taas ERP-järjestelmistä ja sen vaikutuksista johdon laskentatoimeen on tutkittu 
 enemmän. 


Tämän  tutkielman  tavoite  on  tarkastella  BI:n  vaikutuksia  johdon  laskentatoimen  työtehtäviin. 


Tutkimuskysymykseksi  valikoitui:  Mitkä  ovat  Business  Intelligence  -järjestelmien  vaikutukset  johdon 
 laskentatoimeen nykyisen laskentatoimen kirjallisuuden valossa? Koska kirjallisuutta on niukasti, luodaan 
 ERP  ja  johdonlaskentatoimen  kirjallisuudesta  tarkastelukehikko,  joka  avustaa  vastaamaan 
 tutkimuskysymykseen. Tutkielmassa käsitellään johdon laskentatoimen roolia yrityksissä ja miten tämä on 
 kehittynyt ajansaatossa. Tämän jälkeen tutkielmassa käydään läpi ERP-järjestelmien taustoja ja haasteita, 
 jonka jälkeen tutkitaan BI järjestelmien taustoja ja miten nämä tietojärjestelmät kytkeytyvät toisiinsa. 


Tutkimusmenetelmäksi  valikoitui  kirjallisuuskatsaus ja  kirjallisuuden  analyysimenetelmäksi  temaattinen 
 analyysi. Analyysiosio on jaettu kahteen osaan. Ensiksi tunnistettiin kolme teemaa ERP-järjestelmien ja 
 johdon laskentatoimen kirjallisuudesta. Tämän jälkeen analysoitiin ERP-järjestelmien vaikutuksia johdon 
 laskentatoimeen  näiden  teemojen  valossa.  Analyysin  toisessa  osiossa  tehdään  dokumentoitu 
 kirjallisuushaku  johdon  laskentatoimen  BI-kirjallisuuteen  ja  sovelletaan  sen  analysointiin  ensimmäisen 
 osion  teemoja.  Tulokset  osoittivat,  että  BI-järjestelmien  vaikutus  oli  suurempi  kuin  ERP-järjestelmien. 


Tuloksissa  selvisi  BI-järjestelmien  automatisoivan  johdon  laskentatoimen  työvaiheita  sekä  mahdollisti 
 tarkempien  raporttien  ja  tunnuslukujen  luomisen.  Johdon  laskentatoimen  työtehtävät  tulevat  myös 
 vaatimaan tuntemusta tilastotieteistä ja ohjelmoinnista. 


Avainsanat: Toiminnanohjausjärjestelmä, Business Intelligence, Johdon laskentatoimi 
Tämän julkaisun alkuperäisyys on tarkastettu Turnitin OriginalityCheck -ohjelmalla. 
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As Enterprise Resource Planning (ERP) Systems affected the management accountants’ activities in the 
 past,  Business  Intelligence  (BI)  Systems  are  emerging  as  the  next  whole  organization  encompassing 
 technology which will affect the management accounting function in the present. Since BI systems main 
 function is to handle financial and non-financial data it only makes sense to examine how BI effects the 
 management accounting function. There are not a lot of studies conducted on the intersections of BI and 
 management accounting, however, the changes ERP systems have caused on the management accounting 
 functions are relatively well documented. 


The goal of this thesis is to examine the changes BI has caused in the management accounting function. 


The chosen research question was: Based on current literature in the field of management accounting, what 
 are the effects of Business Intelligence systems on the management accounting function? To help answer 
 this question, the effects of ERP systems in management accounting will be used as a framework which 
 will be a lens to understand the changes BI has caused.  The thesis was conducted by first examining the 
 management  accounting  function  and  how  the  role  has  changed.  After  which  looking  at  the  chosen 
 Information Systems; ERP and BI. 


The chosen method was a literature review and the method used for the analysis was a thematic analysis. 


The  analysis  was  split  into  two  parts.  Firstly,  identifying  three  themes  in  how  ERP  systems  effect  the 
 management accounting function. The second part of the analysis starts by documenting the chosen peer-
 reviewed BI literature that touches upon the changes BI systems has caused in the field of management 
 accounting. After which the chosen themes were used in the context of BI as well. The findings showed 
 that the effect of BI systems on the management accounting function can be seen as more significant than 
 the effect of ERP systems. BI systems have also automated some routine tasks, enable create more accurate 
 and  timely  reports  and  key  performance  indicators.  The  skill  sets  required  for  future  management 
 accountants will most likely evolve as well, requiring some rudimentary understanding of statistics and 
 programming. 


Key words: Enterprise Resource Planning, Business Intelligence, Management Accounting 
The originality of this thesis has been checked using the Turnitin OriginalityCheck service.
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1  INTRODUCTION 


It  is  general  notion  that  Business  Intelligence  will  cause  large  changes  in  the  field  of 
 management accounting. Some operations and processes will become obsolete, and so 
 management accountants and controllers need to embrace hard skills like statistics, pro-
 gramming, and mathematics (Rikhardsson & Yigitbasioglu, 44). Similarly, there was shift 
 in processes and working habits when transitioning into  Enterprise Resource Planning 
 (hereinafter ERP) systems. A lot of focus was allocated towards strategic decision making 
 and consult-like working habits (Granlund & Malmi, 2002). However, a shift to Business 
 Intelligence (hereinafter BI) does not mean that the management accounting function will 
 be replaced by statisticians, programmers, and mathematicians. On the contrary, the need 
 for soft skills like general business knowledge will only increase in all functions of the 
 enterprise. (Foster, Smith, Ariyachandra, & Frolick, 2015.) 


As a field of study, the similarities between management accounting and BI is relatively 
 new. There is not a lot of pre-existing studies and there is a demand for further research. 


For  example,  one  of  the  Big  Four  accounting  firms  PwC  (2015)  published  an  article, 
 where they implored accounting students to learn hard skills like programming, statistics, 
 and data-management and implored further research into BI and its effects of manage-
 ment accounting. 


 The literature surrounding BI mainly focuses on the different technologies that are cur-
rently available and the emerging technologies that will be part of the BI stack. However, 
only a handful on peer-reviewed studies make the connections of who are the users of 
these technologies, what competencies are required to make use of BI and which business 
function will make use of these technologies the most. In this thesis I will examine the 
use of BI in the management accounting and the changes it has caused. Due to the low 
number of studies that examine BI in management accounting a framework will be used, 
which examines the changes caused by the introduction of ERP systems on the manage-
ment accounting function. The reason ERP systems will be chosen is threefold. Firstly, 
both ERP and BI systems are enterprise wide. Secondly, according to the literature both 
had an impact on the management accounting function and the changes they had are com-
parable with one another. Lastly, ERP and BI systems are inherently linked to one another 
with BI using ERP systems as data warehouses (Vakafotis et al., 2011, 80–81). 
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1.1 Scope of Thesis & Research Question 


The guiding research question for this thesis is as follows: 


 Based on current literature in the field of management accounting, what are the effects 
 of Business Intelligence systems on the management accounting function? 


The thesis will consolidate all the functions in Business Analytics (BA), Big Data Ana-
 lytics and Corporate Performance Management (CPM) under the concept of Business In-
 telligence. The reason being that some articles give strict definitions while others are more 
 liberal in the use of the term BI. If this thesis would give strict definitions for each of the 
 different terms birthed out of BI, the scope of the thesis would be quickly crossed. The 
 thesis  will also solely focus on management accounting and will not  discuss  financial 
 accounting or financial leadership like the CFO function.  



1.2  Methodology 


For the purposes of this thesis a qualitative study will be conducted, and the underlying 
 method that will be used is a literature review. Literature review is a method which aims 
 to summarise and evaluate previous studies (Salminen, 2011, 1). The chosen method of 
 analysing the literature will be a thematic analysis. Braun and Clarke (2006, 79) describes 
 thematic analysis as “a method of identifying, analysing and reporting patterns (themes) 
 within data”.   This thesis follows the core steps to creating a thematic analysis. Firstly, 
 choosing what to take a closer look at from the literature, in this case I examine the effects 
 of Information Systems (IS) on management accounting. Secondly,  I went through the 
 literature and made notes of how ERP systems affect management accounting. Thirdly, 
 applying theming to these notes. Finally, I will use these themes as framework to identify 
 the changes caused by BI to the management accounting function. 


The analysis is split into two parts. First underlining three themes from the ERP systems 
effects on management accounting literature, after which the thesis will conduct a docu-
mented literature search about the effects of BI on management accounting. Finally, using 



(7)the themes identified in the ERP and applying the themes to the management accounting 
 literature to analyse the effects of BI on management accounting.  


Before deciding to use the thematic analysis method meta-analysis and more precisely 
 research synthesis was considered. However, the method would have been relatively hard 
 to implement and fit to the scope of this thesis. Meta-analysis can be split into qualitative 
 and quantitative meta-analyses and the qualitative meta-analysis can be further split into 
 meta-synthesis  and  metasummary  (Salminen,  2017,  12).  At  its  core,  meta-synthesis  is 
 similar to  a systematic literature  review.  Both  methods tend to  compare  literature and 
 identify the similarities and differences, however, the prerequisites to use the method are 
 constrictive and hard to implement in a thesis with such a narrow scope. 



1.3  Structure of Thesis 


The structure of the thesis follows a traditional thesis structure starting with the introduc-
 tion which provides the motivations of conducting this study. Secondly, moving on to the 
 scope of the thesis and research question, after which the chosen methodology of answer-
 ing the research question will be discussed. 


In the second section the thesis will move to the theoretical framework, here I will explain 
 the main concepts of the thesis starting with management accounting function and the 
 associated processes and techniques. Then moving on to the information system part of 
 the thesis starting with ERP systems and the theory and background associated with it. 


The  second  to  last  part  of  the  theoretical  framework  is  the  Business  Intelligence  part 
 where I underline the theory surrounding BI systems. The theoretical framework section 
 of the thesis will conclude with how BI systems and ERP systems are interconnected to 
 one another. 


Fourthly, comes the analysis part of the thesis which is split into two parts and it starts 
with the effects of ERP systems on the management accounting function. In this part the 
analysis method of theming will be utilised. The second part of the analysis will start with 
a documented literature search, underlining the relevant literature of which touches upon 
BI and management accounting. The identified themes will also be used in this part of the 
analysis. Finally, I will conclude the thesis with a conclusions and discussion section. 
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2  MANAGEMENT  ACCOUNTING  AND  INFORMATION  SYSTEMS 



2.1   The management accounting function 


On one hand, Bhimani, Horngren, Datar and Rajan  (2019, 3) defines the management 
 accounting function as, “measuring, analysing and reporting financial information and 
 non-financial information that are intended primarily to assist managers in fulfilling the 
 goals of the organization”. On the other hand, IMA (2008) adds to the definition for the 
 management accountant’s role they see the role nowadays being less about just providing 
 information and more about being a strategic partner to the enterprise’s leadership. IMA 
 (2008) also describes that the management accounting function as a link between upper 
 and middle management. In an optimum situation management accounting can transform 
 information from operational activities into financial information and still function as a 
 link between multiple departments (Byrne & Pierce, 2007, 741). 


Since the 1980s there has been debate on the role of the management accountant, before, 
 it was a shift from the “bean counter” to business-controller. There are multiple reasons 
 for the shifts in roles, the most prominent reasons being technological advancements and 
 shifts in managerial agendas. (Granlund & Lukka, 1997; Järvenpää, 2007, 100.)  


HISTORIAN 
 WATCHDOG 
 ADVISER CONSULTANT 
 MEMBER OF THE MANAGEMENT 


TEAM CHANGE AGENT 


Figure 1: The expansion of management accountants job description Adapted from 
Granlund & Lukka (1997)



(9)In Figure 1 the development of the management accountants changing roles have been 
 summed up. Even though the figure is over 20 years old, its message is still prevalent. 


The business historian we can equate to the bean counter, whose main functionality was 
 to  look  at  companies  past  performance  and  create  reports  (Granlund  &  Lukka,  1997, 
 1998; Byrne & Pierce, 2007, 470). This job can be seen as mechanical in nature and with 
 technological advancement, this role has slowly lost significance in modern companies. 


The “watchdog” role equates to financial monitoring, which means creating budgets and 
 applying control over the budgets (Bhimani et al. 2019, 426). The adviser consult role 
 emerged in the early 2000s when ERP systems were being deployed in large enterprises 
 and SMEs (small to medium sized enterprises) (Granlund & Malmi, 2002). The consult 
 role works in tandem with other departments and can have multitude of different respon-
 sibilities for example, developing and managing Information Systems – together with the 
 IT department – (Granlund, 2011, 4). The management team change agent is the strategic 
 partner of the enterprise’s leadership. Its main jobs are being involved in the decision-
 making processes and implementing long and short-term strategy (Bhimani et al., 2019, 
 3–4). 


In summary, the management accountant has accrued numerous roles in a relatively short 
 period of time. According to the literature most of the role changes can be equated to 
 adoption on new technologies and management accounting techniques. With new tech-
 nologies like ERP systems some processes can be automated, thus allowing management 
 accountants to concentrate on value creating activities to the enterprise. (Granlund, 2011, 
 4.) 



2.2   Management accounting processes & techniques 


Management  accounting  techniques  like  strategic  management  accounting,  activity-
based costing (ABC), strategic cost management, life-cycle costing, competitor account-
ing, customer profitability analysis and balanced scorecard (BSC) have secured the man-
agement accountants position as a strategic partner to management. All these techniques 
help businesses in decision-making and in control. These relatively new techniques are 



(10)one of the reasons why management accountants job description has evolved from the 
 bean-counter to the strategic business partner. (Järvenpää, 2007, 100.)  


Most of these techniques shift the focus away from internal and financial information, 
 past performance and short-term decision making, and manages to include external, non-
 financial,  long-term,  and  future  oriented  information  (Pitcher,  2018,  2–3).  However, 
 McLellans (2014) quantitative study shows implementation of these techniques has been 
 relatively slow in enterprises since companies tend to trust tried and tested techniques 
 rather than take risks. 



2.3   ERP Systems


The first major change in the information systems of management accounting presented 
 in this thesis is the introduction of ERP systems. Implementing an ERPS (Enterprise Re-
 source Planning System) can be a major investment and the returns of implementations 
 can take several years. Implementation can uphold a lot of intellectual resources in addi-
 tion  to  monetary  resources.  (Holland  &  Light,  2001;  Granlund  &  Malmi,  2002,  300.) 
 However, if integrating the ERPS is successful it can help reduce inventory, production, 
 labour, and  IT maintenance costs and by these metrics; create value for the enterprise 
 (O’Leary, 2000). 


Davenport et al., Curran et al. and Bancroft et al. (as cited in Granlund & Malmi, 2002) 
 defined ERPS as “as module-based integrated software packages that control all the per-
 sonnel, material, monetary and information flows of a company”. Traditionally ERPS 
 have  used  integrated  client-servers  and  built  upon  large  integrated  data  warehouses 
 (Granlund & Malmi, 2002, 303–304). However, Bharadwaj, Bhardwaj and Bendoly (as 
 cited in Shaul & Tauber, 2013, 4) pointed out that nowadays enterprises can store their 
 ERP systems in the cloud, these are more commonly referred to as software as a service 
 (SaaS) solutions. 


 The term ERP was coined in the 1990s and its explosive success can be attributed to the 
 year 2000 (or Y2K) problem at the turn of the century and the switch to the eurocurrency. 


Old legacy systems depicted years with only two digits, and this created a problem at the 
turn of the century. So instead of fixing the old  systems a lot of large enterprises and 



(11)SMEs turned to ERP systems. (Granlund & Malmi, 2002, 304; Jacobs & Westen Jr., 2009, 
 361.)  


ERP systems are not without their problems, they can make the simplest of processes 
 complicated  by  having  to  manually  transfer  data  from  one  place  to  another  (Alshawi, 
 Themistocleous & Almadani, 2004, 455). These problems became apparent at the peak 
 of the ERPS hype in the early 2000s. The promises of the new system lead to hasty deci-
 sion making without proper research on how to integrate the system properly (Willis & 


Willis-Brown, 2002, 36). The issues with integrating ERPS comes down mostly to organ-
 izational culture, lack of knowledge of the system and leaderships lack of commitment 
 (Helo, Anussornitsan & Phusavut, 2008, 1046). 



2.4 Business Intelligence 


In this part of the thesis I will underline the definition and central theories surrounding 
 Business  Intelligence. BI is  a broad umbrella term  for a wide variety of  technologies, 
 methods, and applications with the main goal of wrangling and analysing business data 
 (Lönnqvist & Pirttimäki, 2006, 32; Chen, Chiang & Storey, 2012, 1166; Rikhardson & 


Yigitbasioglu, 2018, 38). Over the past two decades BI and Big Data has emerged as an 
 increasingly important subject of study for businesses and researchers alike (Chen et al., 
 2012, 1165). Even though some of these studies are 5-8 years old they are still extremely 
 relevant, since only now are companies adopting BI systems in a larger scale.  


Even though BI has gained a lot of relevancy in recent years, the origins of the term can 
 be traced back to the 1990s. BI has long standing roots in the data management field. To 
 this day the methods and techniques in analytics and datamining that were developed in 
 1990s are still widely used. (Chen et al., 2012, 1166.) Chen et al. (2012, 1166–1168) split 
 BI technological advancement into three phases, BI 1.0, BI 2.0 and BI 3.0. BI 1.0 lever-
 ages mostly structured data which are stored in relational databases (known as SQL da-
 tabases or Structured Query Language databases), which for the most part is stored in 
 ERP systems. 


 Traditionally  reporting,  OLAP  (online  analytical  processing),  dashboards,  interactive 
visualization, scorecards, predictive modelling, and datamining  are  associated with  BI 



(12)1.0, and currently these are the main tasks that BI specialists perform in present day com-
 panies. (Elbahasir, Collier & Sutton., 2011, 157; Chen et al. 2012, 1166; ; Rikharson & 


Yigitbasioglu, 2018, 38.) BI 2.0 wrangles unstructured data in so called NOSQL data-
 bases (Not only SQL databases) and uses cloud technology to store vast amount of data 
 (Chen et al., 2012, 1166-1167; Corbellini, Mateos, Zunino & Godoy, 2017, 1-2). While 
 BI 2.0 technology is already in use in large enterprises BI 3.0 is still emerging to be the 
 next big advancement in the field. BI 3.0 leverages the large number of mobile devices 
 and sensor technologies like RFID (Chen et al. 2012, 1167–1168). 


However, integrating BI solutions is not without its challenges. BI can be a risky venture 
 without company-wide cultural change to integrate the systems (Davenport, 2005, 6; El-
 bahasir, 2011, 157; Wagner & Heinz, 2012). Jaikumar Vijayan (2012) in his Computer-
 World news article highlights that business leaders are quick to jump at the opportunity 
 of  utilising  BI  in  their  businesses,  but  do  not  comprehend  how  to  handle  such  large 
 amounts of data. Seddon, Calvert, and Yang (2010) pointed out, since the BI systems are 
 enterprise-wide systems their benefits can only be measured in the long-term (as cited in 
 Popovič,  Hackney,  Coelho  &  Jaklič,  2012,  729).  Lönnqvist  and  Pirttimäki  (2006)  re-
 searched  different  methods  of  how  to  monetarily  value  BI  systems  in  a  company,  the 
 results were inconclusive, but they did highlight that traditional methods and key perfor-
 mance indicators were not sufficient to measure the value of the systems. They concluded 
 that further studies need to be conducted. 


It is important to identify the stage the company is in its system integrating process. There 
 have been multiple models created to evaluate the maturity business intelligence systems 
 in an enterprise. For the purposes of this thesis I will adopt a modified version of Halpers 


& Stodders (2014) model choosing only three categories: organization, data management 
 and analytics and leaving out data governance and infrastructure. From Figure 2 we can 
 see the different stages of BI system implementation maturity and Table 1 gives an idea 
 of the what companies are going through in each respective stage. 


Figure 2: BI system stages of maturity adapted from Halpers & Stodder (2014) 


1 NASCENT 2 PRE-ADOPTION 3 EARLY ADOPTION 4 CORPORATE 


ADOPTION


5 
 MATURE/VUSIONARY


CHASM 



(13)In Table 1 the organization category gives an idea to what extent do the organizational 
 strategy, culture, leadership, skills, and funding support a successful analytics-based cul-
 ture. The data management category shows how extensive are the variety and volume of 
 data used in analytics, and how does the company manage its data in support of analytics. 


Lastly, the analytics category tells us on how advanced the company is in its use in ana-
 lytics, how analytics is delivered and describes the analytics culture in the organization. 


(Halper & Stodder, 2014, 4.) All these categories tell us how companies and their func-
 tions interact with BI and gives an idea of how each function needs to adapt to a new 
 analytics-based culture. There needs to be a mass adoption of new competencies in all 
 functions of the organization to fully utilise BI. For example, when companies adopt SQL 
 databases, they need to either train old staff of utilising the programming language or hire 
 new employees who already have these competencies (Halpers & Stodder, 2014). Indeed, 
 the biggest reason why companies get stuck in the chasm phase is because there is a gap 
 in know-how in the functions of the organization to truly leverage the systems BI provides 
 (Halper & Stodder, 2014, 14).  


Table 1: BI system stages of maturity adapted from Halpers & Stodder (2014) 


Stage  Organization  Data Management  Analytics 


Nascent  IT  and  business  departments  don’t 
 work  together  to  make  analytics 
 happen. Both IT and business might 
 have their own systems. A so-called 


“culture of no-collaboration”. 


Typically,  there  is  no  data  manage-
 ment  strategy  in  place.  Data  quality 
 and  consistency  tends  to  be  poor. 


Data is scattered in different systems; 


data volumes tend to be low as well. 


Business is over-reliant on IT to pro-
 vide data. 


Analytics and dashboards are 
 mostly done on spreadsheets 
 and  are  shared  on  a  need  to 
 know  basis.  If  company  has 
 an analytics group, they tend 
 to  work  for  a  specific  func-
 tion; typically marketing. No 
 effort  on  creating  an  analyt-
 ics-based culture. 


Pre-
 Adop-
 tion 


Executives  want  to  drive  analytics 
 into the enterprise. Use of commer-
 cial analytics tools. A lot of discus-
 sion  on  the  topic  of  BI  is  taking 
 place. 


Improving  data  quality  on  con-
 sistency. Understanding the need for 
 a  data  management  strategy.  Invest-
 ing  on  data  marts  and  data  ware-
 houses.  Thinking  about  pooling  the 
 data together. 


Data  visualization  becoming 
 more  commonplace.  Under-
 standing  the  need  for  inte-
 grating IT and business func-
 tions together.  


Early 
 Adop-
 tion 


IT  and  business  are  collaborating 
 more  on  projects.  Analytics  isn’t 
 company-wide  yet.  Some  parts  of 
 the company are not sold on the idea 
 of analytics until they see some re-
 sults.  


Some  analytics  technologies’  might 
 be in place, but most of them are still 
 in the POC (proof of concept stage). 


Thinking  about  unified  architecture. 


Data  life-cycle  management  is  still 
 non-existent.  Governance  on  sensi-
 tive data is in the POC stage. 


Starts utilizing analytics. Still 
might  be  using  spreadsheets 
to create dashboards. 
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2.5 Business Intelligence Systems in ERP Systems


The integration of business intelligence and ERP is critical for modern businesses, they 
 work in tandem with each other where the ERPS is the source of data and BI are the tools 
 and methods to make use of the data (Vakalfotis, Ballantine & Wall, 2011, 80–81; Shi & 


Wang, 2018, 141). 


Chasm  Companies  tend  to  plateau  on  this 
 stage.  Driving  company-wide  cul-
 tural  change  is  a  hurdle.  Different 
 departments  might  have  different 
 ideas where to take the BI solutions 
 to reach maturity.   


The need for a solid data management 
 and data governance plan needs to be 
 in place. Still uses mostly structured 
 data (SQL databases). 


The lack of data governance 
 team  can  slow  down  analyt-
 ics  since  sharing  data  com-
 pany-wide  becomes  more 
 difficult.  


Corpo-
 rate 
 Adop-
 tion 


Realizing  analytics  provides  com-
 petitive edge. A lot of proof of value 
 added  though  BI  systems.  An  ana-
 lytics-based  culture  is  prevalent. 


Business and IT view themselves as 
 a team.  


Adopting  big  data  and  utilizing  un-
 structured  databases  (NoSQL).    Not 
 fully  utilizing  cloud  technology  yet. 


A unified architecture is in use. Can 
 make use of many forms of data. Data 
 sharing  enterprise-wide  is  common-
 place. 


Seeking both internal and ex-
 ternal data to use in analytics. 


New data can be quickly ana-
 lysed and integrated to the in-
 frastructure. Usually a Center 
 of  Excelence  department 
 (CoE)  is  established,  which 
 includes  the  data  science 
 team  whose  job  is  to  train 
 other departments on the use 
 of data.  


Mature  Only  a  few  companies  are  consid-
 ered visionaries. Executives view BI 
 critical.  


Finding  new  ways  of  utilizing  data. 


Can  access  data  from  multiple  de-
 vices.  Everything  is  mostly  cloud-
 based. 


Can  employ  analytics  from 
 multiple  devices.  Uses  real-
 time data.  


BI SYSTEM 


OLAP


DATAMINING


ERP SYSTEM 


DATABASE 


STRATEGIC 
 LEVEL 


TRANSACTIONAL 
 LEVEL 


DATA WAREHOUSING 


Figure 3: ERP integrated BI environment adapted from Vakalfotis et al. (2011)



(15)Figure 3 shows the relationships between the BI processes and between BI and the ERP 
systems. As Teorey Lightstone and Nadeau (2006,148–178) describe, data warehousing 
deals with storing, maintaining and retrieval of historical data; OLAP overlays the data 
warehouse and can automatically select summary views giving the user an easier way to 
consume the data. It also allows users to drill down on more general data to get a detailed 
view on what said data contains. Data mining is a collection of algorithms which find 
patterns in the data and return valuable user information. From the figure we can also 
gather that the BI systems use the ERP databases as their source of data.  
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3  EFFECTS  OF  INFORMATION  SYSTEMS  ON  THE  MANAGEMENT ACCOUNTING FUNCTION 


In this part of the thesis I will analyse effects of Information Systems on the management 
 accounting function. I will start by observing the effects of ERP-systems on management 
 accounting, which will act as a framework for the second part of the analysis; observing 
 the effects of BI systems on the management accounting. On the ERP analysis section, I 
 will purposely omit using articles which were published after 2014. The reason for this is 
 that some newer ERP system functionalities can be categorised as BI solutions e.g. Hy-
 perion and Cognos as mentioned in Spraakman et. al (2018). The reason for using ERP 
 systems  for  the  framework  to  compare  BI  and  management  accounting  is  threefold; 


firstly, both are enterprise wide solutions which has implications practically to all func-
 tions of a business (Shi & Wang, 2018, 141); secondly, both are used to handle financial 
 and non-financial information that management accountants use. Finally, there is also a 
 clear relationship between the two systems where the ERP works as a database for BI to 
 pull information from (Vakafotis et al., 2011, 80–81; Shi & Wang, 2018, 141).  



3.1 Effects of ERP systems on Management Accounting 


I will use the themes highlighted in Sánchez‐Rodríguez & Spraakman (2012). The chosen 
 three themes on conducting the analysis are: 


1.  The impact of ERP on performance measures 
 2.  Changes in management accounting techniques 
 3.  Changes in management accounting activities 


The impact of ERP in performance measures 


Based on the literature there is an improvement in transaction processing and data quality 
when using ERP systems (Granlund & Malmi. 2002, 303–304; Scapens & Jazayeri. 2003, 
226; Rom & Rohde. 2007, 43). Scapen & Jazaveri (2003, 228) and Granlund (2011, 4) 



(17)pointed out that due to an increase in the data pool, forecasts that use forward looking 
 information are possible.  By making it easier to identify non-financial information in 
 addition to financial information businesses can create more representative key perfor-
 mance indicators (KPI). 


Changes in management accounting techniques 


From the literature we can conclude that the effect of ERP systems on accounting tech-
 niques is quite minimal. Malmi and Granlund’s (2002, 306) research showed that com-
 panies would rather have separate systems for different accounting processes and tech-
 niques. For example, one of their interviewees mentioned that they will not implement 
 activity-based costing (ABC) into their ERP and would rather use separate spreadsheets. 


Another interviewee mentioned they do use ABC in their ERP; however, their ERP was 
 highly modified to fit this purpose. Rom and Rohde (2007, 47) found that the implemen-
 tation of accounting techniques like ABC and balanced scorecards (BSC) can be difficult 
 in ERP systems. This comes down to the challenges of modifying an existing system. 


Even though ERP systems have not birthed new management accounting techniques they 
 have,  however,  made  the  techniques  more  accurate  and  faster  (Sánchez‐Rodríguez  & 


Spraakman, 2012, 400).  


It could be argued that the effects of ERP systems on management accounting techniques 
 are more than minimal.  Taking the example of creating KPIs for a BSC. We can take a 
 financial KPI like ROI (Return on Investment) and perform rudimentary drill downs on 
 the indicator and use the non-financial data collected in the ERP systems. 


Changes in management accounting activities 


The general consensus among the ERP literature is that management accounting activities 
have shifted from mechanical and repetitive tasks and given controllers and management 
accountants more time to perform analysis (Granlund & Malmi, 2002, 310). Järvenpää 
(2007, 100) points out that the use ERP systems contribute greatly to the shifting role of 
the  management  accountant.  The  management  accounting  function  is  also  heavily  in-
volved in the integration processes of an ERP and are often consulted in what functional-
ities are needed (Granlund & Malmi, 2002, 311). Grabiski, Leech & Sangsters (2009, 94) 



(18)findings show that if the management accountants take the role of a change agent in the 
 integration processes of ERP systems the implantation was more successful than in com-
 panies that did not consult management accountants.  A careful assumption can be made 
 that EPR integration processes had a lasting impact on the role of management accountant 
 by adding processes and system design as one of their main tasks. 


Scapens & Jazaveri (2003, 229) pointed out that in their case company the implementa-
 tion of an ERP system created cross-functional co-operation and had a lasting impact in 
 the organizations structure. The cooperation between departments has given management 
 accountants  the  opportunity  to  work  as  cross-functional  internal  consultants.  This  as-
 sumption also fits into the Granlund & Lukka (1997) management accountants expanding 
 role framework, however, as Granlund and Lukka (1997) pointed out that there are other 
 contributors to the role change than only technological advancements.  



3.2 Conclusion on the Effects of ERP Systems on Management Ac- counting 


Even though it has been over 20 years since companies started implementing ERP sys-
 tems and a distinct link between ERP systems and management accounting exists research 
 on the subject is still in its infancy. Partly, it is because ERP systems affect all aspects of 
 a  business  and  can  be  researched  from  multiple  perspectives  (Spraakman, O’Grady, 
 Askarany & Akroyd, 2015, 120). Most of the prior research on how ERP systems affect 
 management accounting have come to a consensus that the impact of ERP systems can 
 be considered minor to the management accounting function (Granlund & Malmi, 2002; 


Spraakman et al. 2015). Dechows and Mouritsens (2005, 703) findings in their chosen 
case  companies  suggest  that  enterprises  must  make  hard  choices  on  what  systems  to 
choose in their ERPs and generally the accounting functions tend to skew towards infor-
mation handling rather than creating new processes (see figure 4). 



(19)Figure 4 represents accounting in an ERP system, and it is split into three segments that 
 vary in size. ERP systems tend to focus on information acquisition and handling of finan-
 cial and non-financial data in the accounting function. On other functions like the logistics 
 function the systems tend to focus on business processes rather than information or or-
 ganizational units. (Dechow & Mouritsen, 2005, 703.) 



3.3 Effects of Business intelligence systems on management accounting 


“use of business intelligence tools has significant effect on modern management account-
 ing, and it will increase the efficiency of these companies, and it will improve employee 
 communications and job satisfaction resulting from a greater sense of empowerment”.  


(Al-Zubi, Shaban & Alnaser, 2014, 174.) 


This part of the thesis will be the second part of the analysis. I will use the themes estab-
 lished in Sánchez‐Rodríguez & Spraakman (2012) and used in the first part of the analysis 
 and apply it to the relationships between BI and management accounting. In other words, 
 the changes applied to management accounting through the implementation of ERP sys-
 tems will act as a lens. The thesis will use that lens to compare how the application of the 
 Information Systems differ, and what are the similarities.  Also, due to the low number 
 of research articles that touch upon this subject, I will document what sources were used 


Information


Organizational units


Business processes


Figure 4: The accounting-logistics structure of an ERP-system architecture Adapted from Dechow & 


Mouritsen (2005)



(20)to conduct this study, what databases were used and what search terms were used to find 
 the peer-reviewed articles (see Table 2). 


Table 2: Analysed peer-reviewed articles about BI and management accounting 


Authors and year  Title  Database used  Search terms 


Marx,  F.,  Wortmann, 
 F.,  &  Mayer,  J.  H. 


(2012) 


A  maturity  model  for  man-


agement control systems.   Backtraced from  
 Rickhardson et al. 2018 


Anandarajan,  Anan-
 darajan,  &  Srinivasan 
 (2012) 


Business  intelligence  tech-
 niques:  a  perspective  from 
 accounting and finance 


Google Scholar   “Business  Intelli-
 gence” and “Man-
 agement Account-
 ing” 


Yeoh,  Richards  & 


Wang, (2014) 


Benefits and Barriers to Cor-
 porate Performance Manage-
 ment Systems 


Andor  "corporate  perfor-


mance  manage-
 ment" 


 AND  "manage-
 ment accounting" 


Al-Zubi, Shaban & Al-


naser, (2014)  The effect of business intelli-
 gence tools on raising the ef-
 ficiency of modern manage-
 ment accounting 


Google Scholar  "Business  intelli-
 gence"  AND 


"management  ac-
 counting" 


Spraakman,  O’Grady, 
 Askarany  &  Akroyd, 
 (2015) 


Employers’ perceptions of 
 Information  technology 
 competency  requirements 
 for  management  accounting 
 graduates 


Backtraced from  
 Spraakman et al., 2018 


Khedr, Abdel-Fattah & 


Solayman, (2015) 


Merging  Balanced  Score-
 cards  and  Business  Intelli-
 gence  Techniques:  An  Ap-
 plied case on the IT Subsidi-
 ary Company in the Egyptian 
 Civil Aviation 


Google Scholar  “Business  intelli-


gence”  and  “bal-
 anced scorecard” 


Rikhardsson  &  Yigit-


basioglu, (2018)  Business intelligence & ana-
 lytics  in  management  ac-
 counting 


research:  Status  and  future 
 focus 


Andor  “business  intelli-


gence”  AND 


“management  ac-
counting” 



(21)Impact of BI on performance measures 


With the prominence of ERP systems, the amount of non-financial information has dras-
 tically increased. The problem was that businesses did not have the tools in past to fully 
 utilise the non-financial information at their disposal. (Spraakman et al., 2015, 408.) With 
 the introduction of OLAP tools companies can more easily drill down on the financial 
 information to find the related non-financial information (Anandarajan, Anandarajan & 


Srinivasan, 2012, 103-105; Spraakman et al., 2015, 408). OLAP can be a powerful tool 
 for management accountants if the company is investing heavily in their data quality and 
 allows the sharing of the data enterprise wide. The quality of the data is heavily linked to 
 the enterprises maturity of both of their ERP systems and BI systems. OLAP tools can 
 also create intelligent standard reports (Anandarajan, et al. 2012, 105). These automatic 
 reports ease the burden of management accountants by  automating weekly or monthly 
 performance  reports.  It could  be argued that  automatic reports  can make  management 
 accountants complacent in creating performance measures and put too much faith in au-
 tomatic systems. 


Changes in management accounting activities 


Yeoh,  Richards  and  Wang  (2014,  113)  findings  on  Chinese  and  US  based  companies 
showed that after implementing BI solutions  US-based companies saw significant  im-
provements in their strategy implementations, which Chinese counterparts had more sig-
nificant improvements in implementing processes. A thing to note about this research is 
that even though they talk about corporate performance management systems (CPM) I 
wanted to include it in this thesis since the system can be seen as a hybrid of accounting 
systems and BI tools. BI provides support for several management accountant tasks such 
as, forecasting, product profitability analysis, financial impact of production changes, and 
assessment of customer profitability (Rikhardsson & Yigitbasioglu, 2018, 42).   Marx, 
Wortmann and Mayer (2012, 196) identified that businesses use OLAP based financial 
planning applications that offer allocation, distribution, simulations, and scenarios. None 
of these articles take side on what technical competencies are required of management 
accounts to use these tools; however, we can deduce that the increasing amount of data 
management accountants need to handle require some rudimentary understanding of sta-
tistics and getting the relevant data out of the data warehouses require some programming 



(22)competencies like SQL and NoSQL programming languages. Only in Rikhardsson and 
 Yigitbasioglu (2018, 47) compares novice and expert users of BI systems in the manage-
 ment accounting context. Their conclusion from existing literature is that novice users 
 tend to give up on some functionalities of the systems while more expert users can lever-
 age the tools with a higher degree. It is also important to note that the required technical 
 competencies are inherently linked to the current level of maturity of the BI systems in 
 each organization. For example, there is no need for management accountants to know 
 NoSQL programming if the company is not using cloud-based data warehouses. It also 
 can be noted how ERP systems expanded the management accountant’s role to encom-
 pass system integration and system design together with the IT department. Most likely 
 management accountants will be heavily involved when choosing which BI system to 
 implement and which functionalities will be a part of the organization 


Change in management accounting techniques 


Like with the adoption of ERP systems BI has not birthed any new management account-
ing techniques per se, however with the addition to OLAP tools and the ability to drill 
down on financial information to extract relevant non-financial information techniques 
like BSC and ABC can get more accurate figures more quickly (Spraakman et al. 2015, 
105). Khedr, Abdel-Fattah and Solayman (2015,26) studied how BSC integrates with BI 
systems and their results in integrating different accounting techniques into BI systems 
seemed promising. Not a lot of peer-reviewed studies have been conducted on accounting 
techniques in BI systems and it would most likely warrant more research. However, there 
are professional literature that describe  some BI tools like Qlikview and IBM Cognos 
having BSC and ABC functionalities on by default (Volitich & Ruppert, 2012; Troyan-
sky, Gibson, Leichtweiss & Bjork, 2015; Rikhardsson & Yigitbasioglu, 2018, 42). With 
accordance to the professional literature and knowing that some BI tools have manage-
ment accounting techniques as part of the system repertoire an assumption that can be 
made that the adoption of BI systems has increased the use of management accounting 
techniques.
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4  DISCUSSION AND CONCLUSION 


In this final chapter I will highlight the main findings of this thesis and its contribution to 
 academia. Additionally, I will repeat the research question and underline some potential 
 future research subjects. In terms of the chosen themes the effect of BI systems on the 
 management accounting function is relatively large. BI systems effect of management 
 accounting performance measures sees a boost to management accountants’ abilities to 
 creating more representative KPIs by using OLAP tools (Anandarajan, Anandarajan & 


Srinivasan,  2012,  103-105;  Spraakman  et  al.,  2015,  408).  The  use  of  drill  downs  and 
 OLAP tools enhances management accountants’ abilities to create value to an organisa-
 tion and OLAP provides tools to automate some standard reports which allows manage-
 ment accountants to even further focus on tasks that provide value to the enterprise (Anan-
 darajan, et al. 2012, 105). 


 The effect of BI systems on management accountants’ activities is mostly measured in 
 the time saved with some standard activities like forecasting and pricing being part of 
 most BI systems (Rikhardsson & Yigitbasioglu, 2018, 42). However, literature did not 
 cover the technical competencies required for management accountants. As discussed in 
 the analysis some understanding of basic programming and statistics would greatly en-
 hance the management accountant’s ability to accomplish their tasks without the constant 
 need to consult IT departments or data analysts. The use of BI tools will most likely in-
 crease the use of management accounting techniques like ABC and BSC since at least 
 some  BI  systems  provide  these  functionalities  by  default  (Volitich  &  Ruppert,  2012; 


Troyansky, Gibson, Leichtweiss & Bjork, 2015). 


All in all, the value that BI systems can be hard to measure as pointed out by Lönnqvist 
 and Pirttimäki (2006). However, in terms of the effects it has on management accounting 
 it can be said that the value can be measured in the time these systems save for manage-
 ments accountants’ and in terms how the tools provide more timely and accurate report-
 ing. 


As the adoption of BI systems becomes more commonplace and BI systems adopt new 
technologies like AI or Robotic Processes Automation allow less time spent in manual 
tasks and more time spent in value creating activities. When comparing the impacts of 



(24)ERP systems and BI systems with each other the literature was at consensus that the im-
 pact ERP systems was modest while the impact of BI systems were large. However, in 
 some ways BI systems can be seen as an evolution of ERP systems and comparing their 
 impacts to one another can be seen as unfair. ERP systems provided organisations a cen-
 tralised space to store their financial and non-financial information while BI systems pro-
 vided the means to efficiently make use of the data (Vakafotis et al., 2011). 


The thesis began with an introduction, methodology and defining the scope and research 
 question. The research question of the thesis is: Based on current literature in the field of 
 management  accounting,  what  are  the  effects  of  Business  Intelligence  systems  on  the 
 management accounting function? After which, a theoretical framework for enterprise-
 wide Information Systems was created to give background information for the analysis 
 part. The analysis was split into two parts: comparing the impact of ERP systems on man-
 agement accounting and comparing BI systems impact on management accounting. Pre-
 vious studies were at a consensus that the impact of ERP systems on management ac-
 counting was modest, while the impact of BI systems was more prominent. However, 
 ERP systems are a prerequisite for the possibility for BI to thrive. Like the theory sug-
 gested BI and ERP are inherently linked to one another (Vakafotis et al. 2011). 


Because of the nature of ERP systems being module-based and as an ERP system reaches 
 higher maturity in a given organization it can be relatively tricky to identify what is con-
 sidered purely an ERP system. This is one of the reasons why most of the ERP literature 
 is based in the early 2000s which brings the problem of whether the literature is relevant. 


Another limitation of the thesis was whether the chosen themes gave a wide enough per-
spective of the changes that BI provides to management accounting. The chosen themes 
gave a  good understanding of the management accounting  after implementation  of BI 
systems, but a lot of changes are heavily linked to the stage of maturity the BI system is 
in (as represented in Figure 2 and Table 1). For example, in an organization that can be 
considered a visionary in the BI field, where there are entire departments that in charge 
of data handling, what is the role of management accountants? In such organizations re-
porting tasks can fall to either management accountants or data analysts or data analysts 
consult management accountants. To answer these questions interviews with visionary 
organizations should be the chosen method in future studies.  



(25)On one hand the chosen method of a literature review with using a thematic analysis felt 
 like the most appropriate method for the thesis because of the method’s unrestrictive na-
 ture. On the other hand, since most of the literature did not really focus on how BI affects 
 management accounting activities a lot of “reading between the lines” had to take place. 


There were not a lot of existing peer-reviewed research on the topic of BI and manage-
 ment accounting. The Accounting Information System literature skewed more towards 
 the integrity, goodness of fit and governance of data instead of the management account-
 ants’ tasks and how management accountants interact with the BI systems, and these were 
 also the findings of Rikharsson and Yigitbasioglu (2018, 49). Perhaps BI systems are still 
 such a new technological advancement that organisations have not settled on any stand-
 ards when it comes to how and who interacts with the systems. There are only a handful 
 of organizations that fully utilize BI tools and have reached the highest levels of maturity 
 (Halpers & Stodder, 2014).  It could be very possible that reporting tasks could change 
 hands to the data analysts as more companies reach higher levels of maturity and some 
 sort of standard practices take place. 


Future topics for students could be to examine how BI affects management accounting 
techniques like balanced score cards and activity-based costing. Potentially this research 
can be conducted with interviews and examining BI system manufacturers. Another good 
future topic could be examining the effect of Big Data as a whole on the management 
accounting function, also conducting a similar thesis like this one, but examining the ef-
fects of BI on financial accounting.  
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