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Abstract 


This  research  discusses  the  financial  evaluation  of  investments  in  Information 
 Systems (IS) within enterprises. In this research, the focus is on so-called Enterprise 
 Resource Planning (ERP), an IS tool, widely used for decades. In this research, the 
 theory considering ERP will be discussed. In addition to that, theory will be provided 
 about  investment  rationales  of  enterprises  nowadays.  In  this  case  study,  the 
 investment  in  ERP  by  an  enterprise  in  Czech  Republic  will  be  analyzed.  The 
 conclusion of this research is based on the researched academic theory and validated 
 by  the  presented  case  study.  What  can  be  concluded  is  that  current  investment 
 evaluation  methods  for  IS  investments  are  only  focusing  on  quantitative  easy-to-
 monetize benefits and costs. However, those do not represent all the considerations 
 that should be made in order to justify the investment. This is because qualitative and 
 indirect benefits are not accounted for in the current evaluation methods. 


Key words  


Enterprise  Resource  Planning,  ERP,  Information  System,  IS,  IT  investments 
 evaluation,  decision-making,  implementation,  quantitative  analysis,  qualitative 
 investment evaluation, feasibility study, profitability, case study 



Abstrakt 


Práce se zabývá finančním zhodnocení investice do Infomačního systému v podniku. 


Důraz je kladen na tzv. Enterprise Resource Planning (ERP), který se v praxi používá 
 již  několik  desetiletí.  Práce  obsahuje  teoretické  vymezení  ERP,  na  které  navazuje 
 teorie  současných  metod  pro  hodnocení  investičních  projektů.  Na  teoretickou  část 
 navazuje případová studie, jejíž předmětem je analýza konkrétní investice do ERP. 


Závěry  práce  se  opírají  o  akademické  články  a  výzkumy,  jejichž  výsledky  byly 
 potvrzeny uskutečněnou případovou studií. Z případové studie vyplývá, že současné 
 metody hodnocení investic jsou zaměřené pouze na kvantitativní přínosy a náklady, 
 které  lze  jednoduše  vyjádřit  ve  finančních  hodnotách.  Avšak  při  zhodnocení  či 
 zdůvodnění investičního záměru do IS/ERP je potřeba přihlédnout k dalším faktorům, 
 jako jsou kvalitativní či nepřímé přínosy implementace. 


Klíčová slova 


Enterprise  Resource  Planning,  ERP,  Informační  Systém,  IS,  hodnocení  investic, 
manažerské  rozhodování,  implementace,  kvantitativní  analýza,  studie 
proveditelnosti, rentabilita, případová studie  
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Introduction  


The  main  aim  of  this  thesis  is  to  analyze  the  managerial  decision-making 
 process of investments in Enterprise Resource Planning and Information Systems, 
 hereafter called ERP/IS. This thesis consists of three major sections. 


The  first  section  is  devoted  to  an  introduction  of  the  theory  of  IS/ERP  -  its 
 evolution, modules, implementation phases and emerging benefits are discussed. It 
 explains  the  needs  of  companies  to  invest  in  ERPs  and  their  role  as  a  crucial 
 technology for 21st century.  


The  second  section  entails  the  theory  concerning  investment  projects  and 
 managerial decision making. Discussed topics are the rationales behind investments 
 in  enterprises,  the  stages  related  to  the  development  and  implementation  of  an 
 investment in IS and the financial aspect of that. 


The third section presents a business case from a Czech company which has 
 recently invested in an ERP system. Based on the provided data of this company, 
 a financial  evaluation  of  the  investment  has  been  made  and  a  conclusion  of  the 
 profitability has been drawn.  


In  the  fourth  and  final  section  the  presented  theory  and  case  study  will  be 
concluded  by  discussing  the  results,  deriving  conclusions  and  suggesting  further 
research  topics.  Those  proposed  researched  topics  could  contribute  to  a  further 
understanding  of  the  rationales  that  are  involved  when  enterprises  consider 
investments in IT.  
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1    Methodological section 


The  purpose  of  this  chapter  is  to  create  a  better  theoretical  understanding  of 
 Enterprise Resource Planning and Information Systems in enterprises. 


Firstly,  the  chapter  is  focused  on  an  evolution  of  ICT,  explaining  the  origin  of 
 enterprise  planning  instruments.  Moreover,  the  phenomenon  of  assembly  line  and 
 mass production is followed by invention of the Just-In-Time method, the development 
 of MRP I & II finalizing with the phenomenon of Industry 4.0. 


Secondly, the goal is to explain the difference between ERP and IS, describe the 
 architecture and effects emerging from ERP implementation. The topic of Business 
 Intelligence as well as business process re-designing are shortly discussed. 


Final part of this chapter is dedicated to an introduction of the Czech market with 
 ERP software solutions in the context of the European market.  



1.1.  Evolution of IT and its importance for the 21
st century 


There  are  many  important  challenges  facing  enterprises  of  any  size  today. 


More and more enterprises are expanding their boundaries from the traditional brick-
 build points of sell and are inventive in the way the business is done. The birth to the 
 new  enterprise  stream  of  e-commerce  (virtual  on-line  store),  can  be  one  of  many 
 examples. As a result of that, the 21st century is inevitably entering the new industrial 
 era, which is called the Industry 4.0. The era which implicates an implementation of 
 digital technologies into production processes.  


Over  the  past  decades,  the  impact  of  information  technology  on  both 
 individuals and enterprise became substantial. As information technology gradually 
 became part of our daily lives, it resulted in natural replacement of labor-intensive jobs 
 and tasks. This phenomenon can be most vividly observed among the Generation Z, 
 which refers to generation born between mid 1997 and 2012. This generation was 
 born  at  the  turn  of  the  century  and  lived  with  smart  technologies  from  the  cradle. 


(Seymour 2019) Unfortunately, at this point, there cannot be spoken from full digital 
 literacy yet. However, the use of digital gadgets is already linked through every aspect 
 of  their  everyday  reality  –  searching  for  public  transport  departures  online,  online 
 banking, cloud calendar instead of paper agenda, video calls, instant messages and 
 notifications etc. 


The  world  is  changing  with  fast  pace  and  enterprises  are  catching  up.  The 
same switch and fast development described in the example of Generation Z can be 
evenly observed in the word of business - among enterprises. Those are, in particular, 
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adapting new sorts of technology such as Artificial Intelligence, Internet of Things or 
 Hybrid Cloud solutions in grand pace. After all, these technological implementations 
 have one thing in common. Enterprises and governments around the world are willing 
 to spend billions of EUR in order to assure compliance with their primarily goals, as 
 the  new  technology  allows  them  to  become  smarter,  more  efficient  and  most 
 importantly to be competitive on global markets.  



1.1.1  Development of enterprise planning instruments 


It  has  been  a  long  and  extensive  process  since  the  first  sort  of  enterprise 
 planning has been introduced on the market, as a solution that is not 100% tailormade 
 for  the  initial  investor.  However,  without  understanding  the  origin  of  enterprise 
 planning, information systems as we know them today cannot be fully understood.  


The outset of some sort of information instrument originate over 30 000 B.C. 


At that moment, the simplest tool such as a tally stick has been used to mark amounts 
 and  record  financial  information  (discovered  during  excavations  at  Věstonice 
 (Moravia) in Czechoslovakia 1937). (Flegg 2002) 


The  further  substantial  improvement  has  been  caused  by  an  invention  of 
 characters and modern writing in China 1 200 B.C. New materials were invented and 
 used for recording the notes. Materials such as seashells, fragments of earthenware, 
 later on papyrus, leather or cloth were commonly used. (Hora 2006, p. 81).  


Naturally, as the tools and surfaces for recording financial transactions were 
 invented, the need for more sophisticated and comprehensive system for recording 
 trade transactions started to emerge. As Janhuba (2010, pp. 160-161) describes, the 
 invention  of  double-entry  book-keeping  is  attributed  to  Italy  and  Spain  as  the 
 expansion related to their maritime trade activities between Europe and the rest of the 
 world was booming in 12th and 15th century.  


No  later  than  in mid  18th  century, the  First  Industrial  Revolution  took  place. 


During this period, a high amount of inventions was featured - being steam engines, 
iron making and invention of wide range of machine tools and gas lightning. A few 
decades later, the so-called Second Industrial Revolution had passed and gradually 
followed up on the previous inventions. The Second Industrial Revolution continued 
until  World  War  I  (dated  1914)  and  featured  inventions  based  on  electricity  – 
telegraphs, telephones enabled for industry electrification as well as first prototypes 
of production lines and mass production.  
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1.1.2  Milestones  in  development  of  computerized  enterprise  planning  over  the 20
th and 21
st century 


1.  II World War – Ford Motor Company and the assembly line  


One of the inventions that played a key role in the second World War (WWII) 
 manufacturing  and  enabled  the  United  States  to  support  the  Allied  forces  was  the 
 invention and practical application of the concept of the assembly line. WWII caused 
 another challenge for the global economy and thus all resources and human power 
 were centrally employed in production of the defense materials and machines, such 
 as  in  aviation  and  ship  building.  Companies  had  to  divert  their  attention  from 
 thoroughly prepared production-plans and devote their capacity entirely to the military 
 production in the course of WWII, such as in General Motors. (Freeland 2001, p. 134-
 135). In General Motors, over the course of few weeks, the portfolio had to alter from 
 250  components  produced  for  automotive  exclusively  to  over  3,000  items  used  in 
 military production. This dramatic switch required flexibility and courage as most of 
 these components had never been mass-produced before. (Freeland 2001, p. 143). 


The company that is the most popularized for a successful implementation of 
 the assembly line is the Ford Motor Company (1913). The idea behind the assembly 
 line was rather simple, nevertheless revolutionary. It featured a vehicle continuously 
 moving along the 45-meter line while being assembled by some 140 workers. Other 
 manpower was used to supply the first-line workers with additional components. As 
 Domm  refers  (2009,  p.  29),  the  use  of  the  assembly  line  enabled  the  overall 
 production time to drop from twelve hours to only 93 minutes. The assembly line was 
 the beginning of further standardization and prefabrication.  


This substantial effect that the assembly line had on Ford Motor Company (and 
 other companies) enabled the American industry to successfully meet demands for 
 military with for example 300,000 planes manufactured over the course of WWII.    


After WWII, the American industry continued in realizing cost savings by further 
 developing the mass-production. The success of mass-production, where a further 
 integration  of  machines  with  manpower  was  essential,  lead  to  lower  costs  and 
 therefore prices. These lower costs increased demand. Therefore, mass-production 
 lead to an increasing workforce in the American automotive industry.  


2.  After II WW era: Toyota Production System – the key to systematization  
 In the post-World War II era, the Japanese automotive industry was still lacking 
 behind in comparison to the American one, which was more inventive at that time.   


Generally inspired by and building on the American concept of assembly line used in 
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automotive industry, a Japanese industrial engineer Taiichi Ohno and an industrialist 
 Eiji  Toyoda  are  responsible  for  the  invention  of  Toyota  Production  System  (TPS). 


TPS, shortly introduced after World War II and gradually improved over a timespan of 
 30  years  (between  1948  and  1975),  was  based  on  the  American  principles  while 
 taking into account Japanese working culture. 


The phenomenon that the assembly line featured was according to Ōno (1988) 
 in the business world later introduced as efficiency, as it enables to produce more 
 units within the allocated time. This efficiency can naturally lead to costs reductions. 


In order to achieve this goal, TPS was developed naturally and evolved into two key 
 principles - Just-In-Time (JIT) and automation. The goal of TPS was to achieve the 
 absolute elimination of waste and improvement in productivity. 


However, in that time, the ability of planned mass-production systems to adapt 
 to chance in demand was in general very low and implied high warehousing costs. 


Japanese  responded  to  mass-production  with  Just-In-Time  (JIT)  –  a  method  that 
 enabled Toyota production to become elastic to diverse market demands. 


JIT leads to a massive reduction of warehouses of components, as it enables 
 having only the amount of materials needed for production being delivered exactly in 
 the  time  when  it  is  being  produced,  which  was  surely  challenging  for  the  entire 
 distributors cycle to adapt. The TPS became the product of its effort, as it incorporated 
 both  workers  and  suppliers  in  the  process  and  payed  extra  time  and  attention  to 
 education and understanding of those parties to the concept.  


In order for JIT to work flawlessly, high stress was put on the continuous flow 
 of the production. Therefore, inspired by American supermarkets in 1950s, Kanban 
 (signboard in Japanese) has been introduced in the manufacturing plant of Toyota. 


Kanban displays any sort of information needed in the production (pick-up, transfer 
 and transport information) and a predecessor of bar-codes. (Ōno 1988, p. 82) Not to 
 be mistaken, Kanban is a tool for realizing JIT.  


The tools and methods such as Kanban, Just-In-Time, general visualization 
 (e.g. Andon) or work sheets enabled Toyota to create a comprehensive set of tools 
 and practices that with, by incorporating flexibility and systematization, emerged in 
 Toyota  Production  System.  This  system  required  cooperation  between 
 manufacturing, logistics, and communication with both suppliers and  the end-user. 


(Ōno 1988) (Asseco Solutions, a. s. 2018a)  



(14)
6 


Toyota has over the span of 30 years set a new standard of how waste and 
 inconsistencies  in  production  are  treated.    It  became  an  authority  in  management, 
 automatization  and  manufacturing  production.  Up  to  this  date,  Toyota  with  TPS 
 remained the top leader and authority in their field.  


3.  1960s: Josef Orlický and Material Resource Planning (MRP) 


The Czech Republic has also left its significant mark in the development of 
 Information Systems when  Czech emigrant Joseph Orlický migrating to the United 
 States  in  1960s.  (Asseco  Solutions,  a.  s.  2018b)  Educated  in  law  and  economics, 
 Orlický  understood  how  advantageous  computers  can  be  in  management  of 
 resources  in  manufacture  planning.  Besides  leading  the  Polaris  program  (highly 
 confidential military program to construct a nuclear submarine weapon, in cooperation 
 of the United States and the United Kingdom), he was a true pioneer for his age. By 
 following  up  the  example  of  Toyota  Production  System,  he  developed  Material 
 Resource Planning (MRP), which he later further described in his publication Material 
 Requirements  Planning:  The  New  Way  of  Life  in  Production  and  Inventory 
 Management, published in 1975. Within 6 years, over 8000 companies implemented 
 MRP which combined and replaced previous methods such as Reorder Point (ROP) 
 or Economical Order Quantity (EOQ).  


Any later, during 1980s, MRP has been gradually developed and naturally evolved 
 into MRP II, which enabled for even greater level of scheduling, capacity planning and 
 included  other  areas  such  as  sales,  human  resources  or  assets  management. 


(Asseco  Solutions,  a.  s.  2018c)  By  the  end  of  1980s,  out  of  the  total  amount  of 
 software sold in the US, about 30% was MRP II. (Islam et al., 2013, p. 14)   


4.  1970s: the 3rd Industrial revolution (IBM, SAP and personal computer) 
As the mainframe computers were used in corporates to perform calculations 
or manage statistical data sets, the 1970s were marked by personal computer (PC) 
revolution. The companies such as IBM, Apple or Hewlett-Packard entered the market 
of personal computers and offered an alternative to enormously expensive, limited in 
functions  and  large-sized  mainframes.  (Carr,  2004,  p.  3)  In  general,  replacing  the 
typewriter by a personal computer has consequently enabled to change the workflow 
of  documents  in  corporates.  The  higher  employment  on  printers  and  fax  enabled 
faster documents circulation. In the 1970s, personal computers were still used for the 
simplest and routine tasks such as composing and sending of an email/fax, creating 
a  primitive  chart  or  storing  files  etc.  The  phenomenon  of  personal  computers  has 
inevitably influenced and changed the way we approach IT in the present day. 
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Established  in  1972  in  Germany,  SAP  was  a  company  with  a  clear  vision. 


Since its establishment, SAP aimed to build standard enterprise software solutions 
 which  would  integrate  various  business  processes  and  enable  for  real-time  data 
 processing.  This  statement  might  sound  overambitious.  However,  since  30  years, 
 SAP has been providing solutions for customers operating in 25 industries in over 180 
 countries. (SAP 2020)  


5.  1990s: ERP is born    


The more general computerization, as well as the boom of IT-related pioneers 
 which were popping up in the past decades, made the grounds ready for the next 
 step. In the 1990s, software creators started showing up with sophisticated programs, 
 and as Gála et al. (2015, p. 107) and Carr (2004) suggest, the attempts to enable 
 real-time data processing went hand in hand with the support of both managerial and 
 analytical roles in corporates.  Software creators came up with solutions which were 
 able  to  manage  various  aspects  of  the  enterprise  tasks  –  varying  from  the 
 procurement of supplies, marketing, sales or finance. It is therefore no surprise to say 
 that  in  the  year  1990,  the  Enterprise  Resource  Planning  (ERP)  was  born.  The 
 company Garner Group gave name to this solution which represents the upcoming 
 generation for MRP II. This solution was able to incorporate all departments of an 
 enterprise into one system. Gartner in the article “A Vision of Next Generation MRP 
 II“ also predicted that soon, the new enterprise information systems are going to be 
 able to manage warehouse managements, logistics and entire lifecycles of products.  


Later  on,  abbreviator  ERP  was  used  as  a  universal  name  for  a  corporate 
 information system of any kind and as a software solution for managing all business 
 activities. Furthermore, before the new millennium, ERPs could be found in a wide 
 range of industrial sectors and various business types, including governmental as well 
 as non-for-profit organizations. (Asseco Solutions, a. s. 2018d) 


Carr (2004) was successfully mapping the significant importance of IT solution 
 for managers as a decision-making tool since 1990s. Besides that, it is no wonder 
 that  the  decision-makers  are  willing  to  invest  substantial  amounts  of  money  into 
 emerging IT solutions across the whole enterprise until the present day.   


6.  2010: Industry 4.0 and the 4th Industrial revolution 


The mass spread of World Wide Web and high-speed Internet in general set 
a seed for the new innovative incentives. Internet of Things, hand in hand with robotics   
enable  to  fully  automate  productions  plans.  (Popkova  et  al.,  2019,  p.  24).  It  is  in 
general the idea of robotization which is in other terms described as Industry 4.0.  This 
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transition towards Industry 4.0 is called the 4th Industrial revolution. (Abramov et al., 
 2019, p. 176) The last and present phase of innovation, the Industry 4.0, entails four 
 areas. (Qin et al., 2016) 


1.  Smart factories which will enable automatic exchange of information within the 
 enterprise and autonomous maintenance of machines. 


2.  Business  communication  among  various  parties  including  suppliers, 
 customers  and  others,  emerging  in  real-time  configuration  and  reduction  of 
 costs as well as environmental impact.  


3.  New  products  equipped  by  sensors  enable  for  new  functionalities,  such  as 
 tracking or data analysis. 


4.  Opportunity to turn industries from supply-driven to demand-driven, by offering 
 customization of products and services and developing the customer journey.  


The governmental incentives to promote the up-to-date development trends 
 and the Industry 4.0 can be observed among many states in a wide spectrum. The 
 first national initiative towards Industry 4.0 has been launched by Germany in 2011 
 by  the  introduction  of  the  Industrie  4.0  innovation  plan.  Other  states,  such  as  the 
 United States, were soon following the example of Germany by the introduction of the 
 Advanced Manufacturing Partnership plan in the same year. A few years later, France 
 followed by an introduction of the “Alliance for Industry of the Future”1 plan and the 
 Czech Republic in 2018 by launching the plan “Digital Czech”2. (Baldassarre et al. 


2017) 


1 Translated from the original: Alliance Industrie du Futur. 


2 Translated from the original: Digitální Česko. 


Figure 1-1 Overview of Industrial revolutions 


Source: Retrieved from: https://www.i-scoop.eu/industry-4-0/ 
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1.2  IS/ERP and its significance to an enterprise 


Information Systems (IS) 


In  a  broad  sense,  Information  Systems  can  be  defined  as  an  objective 
 arrangement of relationships of human interaction, data sources and procedures of 
 data  processes,  including  the  technological  tools.  (Vodáček  &  Rosický  1997) 
 Technological tools enable for the gathering, transformation, storage and update of 
 data for further application by users. Typically, a computer-based information system 
 consists of hardware (HW) and software (SW), which can be in other words called as 
 Information  Technology  (IT).  Information  System  (IS)  provide  managers  and  other 
 users with key data needed for decision-making. As Pospíšilová et al. (2008) states, 
 the  key  function  of  an  Enterprise  Information  System  is  to  provide  for  smooth  and 
 intelligible communication between enterprise stakeholders, both internal and as well 
 as external. 


Enterprise Resource Planning (ERP) 


We  now  turn  our  focus  on  the  explanation  of  what  Enterprise  Information 
 Systems  are.  As  stated  by  Bradford  (2015),  “Enterprise  resource  planning  (ERP) 
 systems are business systems that integrate and streamline data across the company 
 into one complete system that supports the needs of the entire enterprise.” ERP is 
 a business  transaction  support-oriented  system  which  enables  all  different 
 departments to access shared database and work in one application simultaneously.  


ERP  itself  is  a  software  solution  that  combines  several  key  modules  and 
 functions  that  enable  for  more  precise  and  accurate  operational  and  strategical 
 decision-making. The modular concept enables for flexible implementation based on 
 each  enterprise-specific  needs  and  desires.  To  list  some  most  common  modules, 
 Financial,  Sales,  Customer  Relationship  Management  (CRM),  Knowledge 
 management, Supply Chain management, Human Capital management, Security and 
 Implementation Assurance and Business Analytics can be considered. The individual 
 need  for  a  specific  module  highly  depends  on  enterprise  field  of  operation  and 
 business model. (Bradford 2015) Besides integrated ERP modules, the enterprise can 
 always opt for several external, more specialized software applications. (Pospíšilová 
 et al. 2008) 



1.2.1  Advantages of ERP to several on-premises applications 


Based  on  Bradford  (2015),  there  are  several  advantages  resulting  from  an 
implementation  of  ERP  as  an  entire  package  to  several  on-premises  running  
applications. It concerns: 
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1.  Data  integration  –  enables  current,  complete  and  accurate  information 
 among  entire  organization,  resulting  in  reduction  of  inaccuracies  and 
 redundancies in data. 


2.  Real-time  access  to  information  –  resulting  in  ultimate  improvement  of 
 productivity, comprehension and optimization of business processes. 


3.  Standardized  processes –  ERP  system  enables  the  company  to  run  on 
 shared  processes,  resulting  in  shared  end-processes  which  enables 
 straightforward communication with both internal and external stakeholder. 


4.  System based on best practice – ERP systems are designed on solutions 
 and  procedures  that  are  reputed  to  be  the  best  practice  in  the  field. 


Therefore, companies opt for ERP systems based on the specialization of 
 its vendor.  


5.  ERP vendor’s modules are alike – enables the users to adapt to a new 
 module as its interface is alike.  


6.  Cost and revenue efficiency – Companies implement ERP not only to gain 
 a better overview of business data but also become more cost effective in 
 purchasing activities, inventory storage etc. 



1.2.2  Architecture of ERP 


As mentioned previously, ERP systems can consist of different modules. This 
 modular concept enables flexible implementation based on enterprise-specific needs. 


Two categories are distinguished based on the way they are installed - either one-by-
 one (best-of-breed) or all at once (all-in-one). Both approaches have its advantages 
 and disadvantages, as Pospíšilová et al. (2008, 19-22) explain. 


All-in-one  systems  are  up  to  a  certain  extend  standardized  and  allow  only 
 a low  degree  of  customization  as  they  are  installed  globally  in  the  enterprise  and 
 procure four main domains – manufacturing, purchasing & logistics, HR and finance. 


Typical representatives of all-in-one solutions are Helios Green, SAP Business All-in-
 One or Oracle E-Business Suite.  


In  contrary,  best-of-breed  systems  represent  applications  which  are 
specialized  on  either  certain  industry  or  process.  Therefore,  they  are  difficult  to 
compare  one  to  another.  Examples  of  best-of-breed  solutions  can  be  Infor,  QAD 
Enterprise Applications or Information System Vema, as stated by Sodomka & Klčová 
(2012). 
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 The basic ERP System consists of 
 a  Financial  module,  a  Management 
 module, a Human Resources module and 
 an  Operations/Supply  Chain  module. 

Various  sub-modules  can  be  installed 
 subsequently.  Enterprise  business 
 systems  are  typical  for  its  heterogeneity. 


This  characteristic  means  that  even 
 though  we  are  talking  about  a  specific 
 product  of  a  software  vendor,  the 
 architecture and settings will be unique to 
 each  enterprise.  The  figure  below 


depicts typical modules for a Manufacturing company. 



1.2.3  Effects emerging from ERP implementation 


ERP, as a complex software solution, supports enterprises in many aspects. 


Gála  et  al.  (2015,  pp.  105-106)  depict  a  list  of  effects  resulting  from  ERP  system 
 implementation for financial management: 


1.  Higher level of labor productivity during common administrative tasks thanks 
 to  usage  of  already  existing  data  (customer,  suppliers,  goods  etc.)  and  its 
 copying into existing files. 


2.  Decrease of mistakes and errors in managing tasks and financial transactions 
 thanks to built-in control mechanisms in software. 


3.  Decrease  of  time  and  cost  demand  of  business  process  while  using 
 automatization functions (e.g. automatic preparation of goods orders when the 
 supply  level  decrease  below  a  certain  minimal  level)  and  increase  in 
 availability of all crucial data to various employees. 


Retrieved from: http://aewinfotech.com/erp.html 


Source: Self-constructed, Bradford (2015) 


Figure 1-3 Modules of ERP 


Figure 1-2 Typical Modules in an ERP System for a Manufacturing Company 
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4.  Increased  decision-making  preciseness  because  of  interconnection  of 
 individual ERP modules (e.g. unbiased judgment and planning of customer 
 orders, material levels and its economical effectiveness). 


5.  Increase  in  overall  enterprise  governance  as  a  result  of  ERP  built-in 
 management  methods  based  on  previous  implementations  in  world-wide 
 scope (e.g. controlling area, contract planning). 



1.2.4  Business Intelligence - IT is enabling managerial decision-making 

 What the implementation of MRP in 1960s meant for enterprises, means the 
 ability  to  use  Business  Intelligence  for  enterprises  of  the  modern  age.  In  order  to 
 support  its  importance,  in  2008,  Business  Intelligence  (BI)  has  been  listed  on  the 
 annual  list  of  Top  10  Strategic  Technologies  for  2009,  published  by  Gartner,  Inc. 

(Cearley 2008). In order to explain what BI is, the definition from Gála et al. (2015, pp. 


107-108) can be applied. Business Intelligence is a package of processes, know-how, 
 applications and technologies. The main aim of this package is to support activities 
 leading to decision-making on all management levels (from operational, analytical to 
 strategical). On top of that, BI is based on such principles that fits best the priority 
 needs  of  different  management  levels.  Business  Intelligence  primarily  focuses  on 
 Corporate  Performance  Management  (CPM),  Finance,  Marketing,  Logistics  and 
 Human  Resources.  Cearley  (2008)  adds  that  BI  is    basically  a  set  of  tools  which 
 enables  decision-makers  to  make  faster,  better  and  more-information  based 
 decisions. 


Enterprises can benefit from BI in many ways. As a data visualization tool, it 
 enables  for  better,  more  in-depth  process  understanding  and  self-analysis  of  both 
 business  and  management  methods.  This  is  possible  due  to  multidimensionality, 
 which  helps  managers  to  break  into  complexity  of  links  and  relations  of  various 
 sources and departments – such as sales, production human resources etc. BI uses 
 data in real time, and as such, it visualizes information in such a way that allows to 
 see information from various perspectives (customers, managers, employees). And 
 as Gála et al. (2015, pp. 135-136) adds, most importantly, it enables to notify critical 
 or extraordinary activities such as deviation of various kinds of values or utilization 
 rate of machines.   


BI as a technology keeps on developing and piles up with new functionalities 
and  emerging  technologies.  There  are  several  trends  that  are  worth  mentioning  – 



(21)
13 


being self-service Business Intelligence, dashboards, in-memory statistics, Big Data 
 analytics, Internet of Things and more.  


The  extent  to  which  Business  Intelligence  is  used  in  companies  can,  up  to 
 a certain  point,  influence  their  overall  productivity,  corporate  governance  and 
 competitiveness. (Gála et al. 2015) 


Source: https://www.bmc.com/blogs/gartner-magic-quadrant-analytics-business-intelligence/


Figure 1-4 Companies operating on the market with Analytics and Business Intelligence 
Platforms 
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1.3  Business process redesigning and ERP 


As each enterprise is unique (in a sense of strategies and field of expertise), it 
 also consists of uniquely designed processes. Therefore, implementation of ERP/IS 
 systems requires for a highly individualistic approach. At this stage, it is no surprise 
 to  say  that  ERP  implementation  goes  hand-in-hand  with  business  process 
 redesigning as it enables to make a dramatic switch in the way that business is done. 


(Gála et al. 2015) 


Hammer & Champy (2003, p. 51) explain why the true meaning of business 
 process  redesigning  can  be  easily  misled.  They  claim  that  business  process 
 redesigning  does  not  stand  for  neither  automation  nor  software  reengineering 
 (replace obsolete information systems) nor downsizing. But they further explain that 
 it  stands  for  invention  of  unconventional  new  models  of  work  tailored-made  for 
 organizational structure and style of work. 


When  the  final  decision  of  process  redesigning  is  under  consideration  of 
 decision-makers,  the  readiness  of  all  stakeholders  should  be  one  of  the  highest 
 priorities. This readiness of employees to accept a change can play a major role in 
 the success of ERP implementation, as there are factors that can make it impossible. 


To  give  an  example,  conservative  employees  are  most  likely  to  be  afraid  of 
 revolutionary changes as they are naturally afraid of being made redundant. Another 
 example is based on the tradition where each invoice has to be stamped and signed 
 by a manager in paper form.  In an example of this company, any more sophisticated 
 solution would be perceived as wastage of resources. (Líbal 2019) 


Decision-makers have to be fully aware of consequences that this change can 
 have on their enterprise. It can result in workforce outflow, as the employees are not 
 willing  to  give  up  on  traditions  and  accept  the  new  way  of  fulfilling  their  tasks. 


However, this burden should be counterweighted by the emerging effects in a form of 
 decreased wastage rate e.g.    



1.3.1  When to implement ERP? 


The crucial question for any decision-maker is when the right time to undergo 
 a  major  investment  is.  In  the  context  of  ERP,  Bradford  (2015,  p.  33)  provides 
 a classification of business challenges that ERP implementation can solve. 


1.  Too many business systems supporting the processes.  


2.  Too  many  business  models  and  unanswered  questions  (enables  more 
thorough and precise analysis). 
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 3.  Changing business model. 

4.  Desire for growth. 


5.  Lack of compliance. 



1.3.2  Compliance with company vision and mission 


Despite  the  fact  that  the  definition  of  vision  and  mission  among  sources 
 overlaps, according to the ACCA examination preparation paper (Garrett 2020), it can 
 be defined as “principles that guide an organization’s actions“. 


With this clear definition in mind, the simple question can be answered, “Why 
 now?”. It seems essential that every enterprise needs to achieve a certain proportion 
 of investments as they enable the firm to survive in the long term. Sooner or later, 
 purchased  assets  become  obsolete,  both  physically  (depreciation)  and  morally 
 (outdated  technology).  Therefore,  companies  have  to  preserve  a  certain  level  of 
 investments  along  the  lifetime  of  firm.  As  Synek  (2011)  explains,  nowadays, 
 companies have high incentives for further growth and development.  For that reason, 
 current  production  capacities  are  becoming  insufficient  causing  a  certain  type  of 
 pressure on companies. 


More to add, in his book, Carr (2004) puts forward a theory which is likely to 
 support  the  importance  of  IT-related  investments  as  decision-makers  (such  as 
 managers  and  directors)  are  willing  to  invest  substantial  amounts  of  money  into 
 emerging IT solutions across the entire enterprise (raging from finance, to logistics 
 and security and more).  


However, as the competition gets tighter, it is essential for any enterprise to 
 put an appropriate innovation policy into practice. Such an innovation policy enables 
 the enterprise to achieve an advantageous market position in comparison with the 
 rival companies and enables to gain higher effects. As Synek (2011) states, as long 
 as the enterprise wants to survive among today’s tight market competition, investing 
 in information systems is inevitable.  


Pioneering and follower strategy 


When adopting a new technology-related strategy or vision, the key decision 
 that  lies  on  the  decision-makers  shoulders  is  to  choose  between  the  path  of 
 pioneering company or a follower. 


As some of the emerging effects of implemented technology can be measured, 
it comes naturally to say that the pioneering strategy is firstly associated with a high 
level of risk and especially uncertainty. According to Synek (2011), this emerges from 
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increased costs of the groundbreaking idea – such as new technology, risk of changes 
 in technological procedures and implementation of immature technologies. In order to 
 counterweight for higher costs of pioneering strategy, as Carr (2004, p. 21) explains, 
 technology, which is at the beginning of its life-cycle, has yet to be further developed 
 and best practices have to be documented. However, companies which learn as they 
 go might be rewarded by a competitor’s advantage once they manage to overcome 
 the initial failures.  


Subsequently, the question is, what exactly the company is opting for when 
 a follower strategy is chosen. Effects of such implementation can be seen in reduced 
 investment costs and implementation of proven best practices. 


Overall,  there  are  several  objectives  that  drive  companies  towards  IT 
 technology related investments. To give a few examples: 


•  Outdated information system – need for modernization. 


•  Under-capacity of manufacturing facilities – there is a grow in contracts which 
 requires higher staffing levels. 


•  Desire for technological advantage. 


•  Target to new customer-segment - desire to penetrate into new markets. 
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1.4  Market insights of ERPs in the Czech Republic 


The  Czech  market  with  ERP  systems  can  be  characterized  as  atypical,  in 
 comparison to other European markets. That can be explained by the fact that there 
 is a high number of small local software developers operating on the Czech market 
 next to the internationally recognized parties. That is a result of that only since the 
 end of the Cold War in 1989, the allowance for implementation of western innovations 
 in the Czech market is allowed. Therefore, the Czech market van now be profiled as 
 a very opened, but also a conservative one. 


There are some reasons that can speak in an advantage of Czech developers 
 such as the knowledge of Czech legislation or the tendency to support local vendors 
 – that is also a reason why Czech companies are so conservative in their investment 
 decisions. This can be observed in the customers behavior.  


Tight market competition 


Based  on  the  list  given  by  Systemonline.cz  (2020),  there  are  around  70 
 independent  ERP  developers  and  around  60  developers  of  economic  systems 
 operating  on  the  Czech  market,  with  a  vain  effort  for  consolidation.  Besides 
 established Czech vendors, also internationally established corporates operate on the 
 market.  Therefore,  the  ERP  market  is  strongly  supply-driven.  Furthermore,  Pittner 
 (2018) explains that for this reason, both the quality and scale of ERP systems vary. 


The tight competition naturally results into several benefits for the customers. 


As  Martin  Cígler,  CEO  of  Cígler  Software  (economical  software  Money  S3), 
 explained, the tight competition leads to a low purchasing price of both economical 
 and ERP systems. However, he points out that the quality of both software solutions 
 and services is comparable with the world leading companies. (VHsoft, 2020) 


Sodomka and Klčová (2012) claim that there is a reversed side to the high 
 quality of the software. This high level of competition by ERP vendors is reflected in 
 high costs of implementation and diminishing economies of scales. In other words, 
 such  tight  competition  leads  to  low  margins  which  evolves  into  low  investments  in 
 sales, marketing, as well as education and training of staff – both on the vendors and 
 customers side. 


Customer’s behavior 


From the customers perspective, it is a lack of information and knowledge that 
results  in  low  implementation  rate.  According  to  Sodomka  and  Klčová,  especially 
among  SMEs,  companies  have  difficulties  to  manage  IS/ICT  investments  and 
manage IS/ICT during their lifecycle in general. 
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Daniel Tomčala, marketing manager at Epicor Software Czech, explained that 
 despite the high level of ERP solutions on the Czech market, enterprises are in most 
 cases price-concerned and therefore usually opt for either several modular systems 
 (which still enables for extension in the future) or stand-alone built-in apps which are 
 difficult  to  connect.  (VHsoft  2020)  In  both  cases,  enterprises  prioritize  to  firstly 
 implement those modules that are crucial for smooth operation of the firm, and on 
 later stage proceed to implement additional modules. This argument is also supported 
 by  Sodomka  and  Klčová  (2012),  who  moreover  add  that  Czech  enterprises  give 
 priority to rather complicated, tailored-made solutions as they enable them to use the 
 maximum of its potential to standardized modular solutions. 


Comparison with other EU member states 


However,  the  above  stated  does  not  have  to  be  entirely  true  anymore.  In 
 contrary to the fact Pittner (2018) stated in an article for Techmagazin.cz, that Czech 
 Republic is lacking behind the EU average and neighbor hooding markets such as 
 Germany  and  Austria  in  a  number  of  implementations,  the  new  data  published  by 
 Eurostat in 2019 states quite the opposite. The published data shows that other V4 
 countries are still lacking behind the EU average of 34% (such as Hungary with only 
 14%) or are somewhere close this EU average (e.g. Poland (29%), Slovakia (31%)). 


Nevertheless, the Czech Republic is standing out with the value above EU average 
 of  38%  and  thus  is  among  Western-European  states  such  as  Finland,  Sweden  or 
 Luxembourg. (Eurostat 2020) 


Moreover, Pittner (2018) stated that investment opportunities of SME in V4 
 countries  are  highly  limited  in  comparison  to  other  EU  members,  which  can  be 
 considered true. Secondly, he stated that these markets are typical for rival products 
 such as other business-supporting systems (Economical Information Systems) on the 
 market.  In  the  Czech  market,  typical  examples  are  Pohoda,  Money  S3  and  Duel. 


Source: self-constructed; Data retrieved from Eurostat (2020); Dataset: isoc_bde15dip
Figure 1-5 Percentage of enterprises with implemented ERP in Europe (2019) 
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However, there is no reason to argue that the market demands are not fully met yet, 
 as the annual growth rate ranges around 5%, and thus, there is still a high potential 
 for growth in different industries. As the research conducted by Sodomka & Klčová 
 (2012) presents, ERPs were by 2012 implemented in some 50% of times in financial 
 industry and only 8% in hospitality. 


Czech market with ERP 


Overall statistics provided by Czech Statistical Office3 display the development 
 in use of ERP systems among Czech enterprises. In a timespan of 10 years, a steady 
 rise among all enterprise sizes (based on number of employees) has been achieved, 
 with the most significant in the category of SMEs (10-49 employees). The overview is 
 displayed in the figure (1-6) below.  (Český statistický úřad (ČSÚ) 2020a) 


3 Český statistický úřad. 


Source: Český statistický úřad (ČSÚ) (2020a)
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Figure 1-7 Overview of ERP systems use in the Czech Republic (2010-2019) 


Figure 1-6 Use of ERP across different industries in the Czech Republic (2018) 
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The figure (1-7) gives a general insight in the proportion of companies using 
 ERP  among  different  sectors  in  the  Czech  Republic,  as  well  as  providing  for 
 comparison based on the size of the enterprise (measured by number of employees). 


The data is relevant to year 2018. (Český statistický úřad (ČSÚ) 2020b) 


   When  focusing  on  the  market-share  and  available  solutions  on  the  Czech 
 market,  it  can  be  said  that  all-in-one  ERP  systems  account  for  84%  of  all  ERP 
 implementations in the Czech Republic. (Sodomka & Klčová 2012). The graph based 
 on  the  research  conducted  by  CVIS4  in  2012  represents  the  market-share  in  the 
 segment  of  all-in-one  ERP  systems  among  mid-large  companies  (with  50-249 
 employees). What is interesting to point out is that nearly one-third of the market share 
 belongs  to  small,  local  vendors.  The  fact  that  there  are  so  many  solutions  on  this 
 market can be explained by specialization of the software developers in a variety of 
 industries.  


Source: Self-constructed, retriever from: https://www.systemonline.cz/erp/cesky-trh-erp-
 zrychlil-rust.htm  


However, in contrary, among SMEs (up to 50 employees), Helios and Abra 
 account  for  almost  60%  of  the  total  market.  In  this  market,  dominance  of  Czech-
 exclusive developers can be observed since none of the foreign companies made it 
 to the short list.  


The disbalance in between supply and demand on the Czech market can be 
 explained by a low degree of market penetration. As explained in the article published 
 in Systemonline.cz by authors Sodomka & Klčová (2012), in the past decade, there 
 has been only a low amount of acquisitions in comparison to the other world markets 
 where mergers among IT firms are rather common to take place. 


4 Centrum pro výzkum informačních systémů (CVIS). 


22,40%


10,00%


9,70%


9,60%


5,10%


4,90%


4,40%


3,50%


30,40%


M A R K E T S H A R E   O F   A L L - I N - O N E   E R P   ( I N  
 N U M B E R   O F   I M P L E M E N T A T I O N S )


Helios
Abra G2-G4
Microsoft Dynamics
Byznys ERP
Orsoft
SAP
QI
ESO9
others
Figure 1-8 Market share of all-in-one ERP (segment of mid-large enterprises) 
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2  Theoretical section: Investment project and managerial  decision making 


The main goal of this chapter is to give a theoretical background of investment 
 projects. Discussing the investment triangle and link it to IT-related investments by 
 explaining specifications of investing in ERP will also be covered.   



2.1  Investment objectives 


An  investment  was  defined  by  Synek  &  Kislingerová  (2015,  p.  293)  as  an 
 action,  which  is  self-initiated  by  a  company  (investor)  and  which  in  return  to  the 
 money-outflow  results  in  the  gain  of  prospects  in  the  long-run.  The  nature  of  the 
 investment  prospects  varies  according  to  the  specific  type  of  investment  (such  as 
 dividends,  interest  rate).  Furthermore,  Synek  &  Kislingerová  depict  the  basic 
 categories of investments as followed: 


1.  Tangible investments (with nature to expand the production capacity). 


2.  Financial investments (for the purpose of receiving interest, dividend or 
 other financial gain). 


3.  Intangible investments (such as R&D). 


As  it  arises  from  the  topic  of  this  thesis,  a  further  focus  on  intangible 
 investments will take place. In the theory, both tangible and intangible investments 
 engage  construction  expenditures,  as  well  as  expenditures  concerning 
 modernization,  reconstruction  or  replacement  of  assets.    Moreover,  Fotr  & Souček 
 (2005, p. 14) sort out tangible investments into following sub-categories: 


a)  Expansion investments: investment which increases production capacity 
 b)  Renewable investments: replacement of obsolete assets 


c)  Mandatory investments: investments based on other non-economic objectives 
 such as ecology, improvement of work conditions or legislative 


Last but not least, investments projects are closely linked to the strategic goals 
of  any  company  (such  as  maximalization  of  share-holder  value)  as  they  directly 
enable to achieve these goals. For this reason, substantial amounts of both care and 
financial resources are allocated to key long-term investment projects. (Fotr & Souček 
2005, p. 13) (Synek & Kislingerová 2015, p. 62) 
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In the theory of Corporate Finance, the process in which the firm’s capital is 
 allocated  for  investment  purposes,  is  called  Capital  Budgeting.  Capital  Budgeting 
 begins  with  an  estimation  of  the  consequences  of  an  investment  on  the  firm. 


Depending on the nature of the undergone investment, the consequences might affect 
 either company’s revenues or costs. (Berk, DeMarzo 2014, p. 234). However, before 
 any  investment  decision  can  be  made,  the  key  questions  have  to  be  addressed  – 


“how much, into what, how and when to invest”. (Synek & Kislingerová 2015, p. 294) 
 
2.2.1  Feasibility study 


Any investment decision with major impact (or extent) should precede a step 
 called  feasibility  study.  This  step  enables  the  investor  to  estimate  the  possible 
 consequences of different investment projects, as well as to indicate the most feasible 
 one, when considering temporal and budgetary limitations. (Fotr & Souček 2005, p. 


19) 


The feasibility study should address two areas – both economical (financial) 
 as  well  as  technological  side  of  the  project  have  to  be  taken  into  account.  The 
 economical  part  of  the  feasibility  study  concerns  financing  and  evaluation  of 
 economical effectiveness of the investment project. On the other hand, technological 
 part concerns specifications of an acquired investment, responsibilities and parties 
 involved, contractor, time-horizon and more. (Synek & Kislingerová 2015, p. 295) 


As Fotr & Souček (2005, p. 16) suggest, the high price of a feasibility study 
 should not discourage decision-makers from its execution, as its outcome can prevent 
 them from allocating recourses into an unsuccessful project. 



2.2.2  Factors of investment decision-making  


Managers  and  other  decision-makers  are  influenced  by  external  as  well  as 
 internal factors in their final decision-making.   


a)  External decision-making factors 


External  factors  are  in  general  linked  to  the  environment  in  which  the 
 entrepreneurial activities are taking place. As Fotr & Souček (2005, p. 13) claim, these 
 external  factors  are  highly  unpredictable  with  high  level  of  risk  and  uncertainty. 


Therefore, the better the company can define these factors, the more precisely the 
company can make its investment-related decision. Some of the external decision-
making factors concern:  
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 o  Competitive environment, 

o  Market conditions, 


o  Prices of primarily materials, goods and energy, 
 o  Exchange rates. 


b)  Internal decision-making factors  


Internal decision-making factors are most likely linked to the strategical goals 
 of the company and therefore, as Fotr & Souček (2005, p. 13) explained, they can be 
 subdivided accordingly to different departments: 


o  Production (which products or services are worth expanding), 
 o  Marketing (which markets are interesting to operate on), 


o  Innovation (especially which technology, processes or products are worth the 
 attention), 


o  Financial (concerning the financial structure) , 


o  Personnel (which skills are crucial for their employees to have), 
 o  Purchasing (to secure the delivery of primary materials). 



2.3  Investment criteria 


Scholleová (2009, p. 127) describes, the main 
 investment criteria which are involved in investment 
 decision-making as factor of liquidity, time and risk. 


These investment decision factors can be in other 
 words described as a magical triangle.  



2.3.1  Factor of Liquidity 


In  the  financial  terms,  liquidity  can  be 
 described  as  an  ability  of  an  asset  to  payback  its 
 initial  investment.  (Brealey  et  el.,  2017,  p.  746)  In 


the context of investments in tangible assets, based on Valach (2006, pp. 60–61), this 
 payback can gain either the form of cash in-flow (increased sales) or in the form of 
 decreased expenditures induced by the investment. 



2.3.2  Factor of Time 


Investment projects are in most cases expected to generate economic benefits 
 for a set amount of years. This is called the life-time period. Scholleová  (2009, p. 141) 
 suggests, when determining the life-time period of an invested asset, the estimation 
 has to be unbiased on accounting life expectancy or technological lifetime, as these 
 numbers  can  vary.  The  life-time  period  should  reflect  the  real  lifecycle  of  the 


Time


Risk Liquidity


Figure 2-1 Magic triangle 


Source: self-constructed 
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investment,  with  emphasis  on  its  financial  feasibility.  Naturally,  assets  can  be  in 
 sufficient  condition  to  serve  its  original  purpose  after  reaching  its  life-time  period. 


However,  after  the  latter  is  reached,  there  is  no  ability  to  take  the  tax  relief 
 (depreciation),  more  to  say  such  asset  induce  higher  expenses  on  repair  and 
 maintenance.  


Time horizon 


The lifespan of an investment can be divided into four consequential stages. 


Each  investment  project  should  be  clearly  defined  within  the  boundaries  of  these 
 stages. Overall, it is important to point out that the first pre-investment stage (which 
 should include the feasibility study) is the most crucial for the further development of 
 the entire investment project. This stage enables to define goals, and other important 
 variables which can have crucial impact on the direction as well as the total price of 
 the project. (Fotr & Souček 2005, p. 16)(Scholleová 2009, p. 181)   



2.3.3  Factor of Risk 


Risk  affects  many  aspects  of  enterprise  decision-making  activities.  ACCA 
 examination preparation paper describes risk as a scenario, where the final outcome 
 may differ from what was expected when the decision was taken. (ACCA Global 2020) 
 The cornerstone of risk is that it is very difficult to predict the outcomes of decisions 
 made with certain precision. The attitude of decision-makers towards perceiving risk 
 can be divided into three categories as risk aversion, risk neutrality and risk loving.   


The  potential  risk  can  lead  to  two  different  outcomes  -  it  can  be  negatively 
 correlated  and  pose  a  threat  as  well  as  to  be  positively  correlated  in  a  form  of  an 
 opportunity, as explained by Hnilica (2008, p. 62). Generally speaking, risk can be 
 divided  into  several  categories  such  as  specific  risks  faced  by  the  enterprise,  the 
 current  risks  of  certain  industry  sector  to  wide  range  of  economic  ones  (such  as 
 currency  fluctuation).  All  these  risks  should  be  addressed  and  covered  in  the  risk 
 management. 


Fotr  &  Souček  (2005,  p.  136)  approach  investment  project-related  risk  as 
 a likelihood of deviation of either investment project effectiveness criteria or cash-flow 



Pre-investment Investment Operational Putting out  of service


Source: Fotr & Souček (2005, p. 16)  
Figure 2-2 Investment project phases 
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from the expected values. The riskiness of investment project crystalizes from inability 
 to  predict  the  final  value  of  these  factors.  Fotr  &  Souček  see  the  reasons  for  this 
 inability  especially  in  the  lack  of  information,  lack  of  knowledge  of  factors  which 
 generate risk and uncertainty as well as the use of unreliable information sources and 
 unreliable data for asserting the risk. 


How to measure risk? 


Hnilica (2008, pp. 64-65) divides the approach on risk evaluation in different 
 four levels: 


Table 2-1 Approaches to risk evaluation 


Category  The outcome 


I.  Basic risk analysis  The overall awareness of basic factors that implicitly affects 
 the outcome of investment project. 


II.  Qualitative  analysis  and 
 semi-qualitative analysis 


Includes detailed listing of possible risk factors and further 
 analyses their likelihood as well as significance of impact 
 on the investment project.   


III.  Qualitative-quantitative 
 analysis 


Includes  isolated  testing  of  individual  risk  factors  and  its 
 impact.  Covers  sensitivity  analysis  as  well  as  scenario 
 analysis.  


IV.  Qualitative-quantitative 
 analysis 


Simulation approach to risk with the use of Monte Carlos 
 method. 


There  are  some  effective  risk  management  techniques,  which  can  be 
 recommended for preparation of investment projects. Semi-quadratic matrix approach 
 described by Hnilica, as well as decision trees method. However, due to limited scope 
 of bachelor thesis, I will not go into detail. 


A semi-quadratic matrix can be used for the evaluation of risk of an investment 
 project. This matrix combines the likelihood of a certain event and its consequences. 


Both  likelihood  as  well  as  consequences  are  further  quantified  by  either  simple 
 assigning of values or via a multiplicator. Via this quantification a score of risk can be 
 calculated. Based on this score the risk can be further sorted out. By multiplying the 
 values of probability and consequences, a total risk factor score can be obtained.  


  


Source: self-constructed, Hnilica (2008, pp. 64-65)  
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Consequences 


Mp1  Mp2  Mp5  Mp10  Mp100 


Probability


Insignificant  Small  Medium  Considerable  Significant 
 0.5  certain 


0.1  Very 
 probable 
 0.01  probable 
 0.001  More likely 


0.0001  Almost 
 excluded 


Unreasonable (unacceptable) 
 Reasonable 


Reasonable (require further analysis) 


Fotr & Souček (2005, pp. 135-136) suggest that decision-makers should pay 
 attention to measuring risk and risk management already in the feasibility study, as 
 the  risk  rate  has  high  impact  on  the  further  development  of  phases  which 
 consequently follow the feasibility study itself.  


Furthermore, by small-scale investment projects risk could be disregarded as 
 its proportion to overall business activities of the investor are insignificant. Decision-
 makers should not underestimate risk by investment projects of young enterprise or 
 any  significant  investment  project  which  could  have  fatal  impact  on  enterprise’s 
 financial health.  



2.4  Specifications of investment in ERP 


IS/ERP systems, as any other innovation, are closely related to specific risks 
 and barriers. Examples of these risks and barriers are: 


1.  Risk factor: Related risk and uncertainty 


•  Investment-related expenditures will not result in desired effects. 


•  Implementation takes longer than intended (resulting in higher costs). 


•  Unsuccessful  implementation  can  affect  several  departments  and  can 
 potentially lead to a system breakdown. 


Source: self-constructed, Hnilica (2008, pp. 66-68)  


Source: self-constructed, Hnilica (2008, pp. 66-68)  
Table 2-3 Risk score factors for semi-quadratic matrix 
Table 2-2 General semi-quadratic matrix 
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•  Such circumstances will come across, which will lead to either suspension or 
 incompletion of the investment project.  


2.  Time-factor:  Phase-build  concept  (gathering  ideas,  selection,  research, 
 development, implementation) 


•  In every implementation phase one question has to be answered: Whether it 
 is still feasible to continue with the project – from a technological point of view. 


•  Any extension of the individual stages leads to increased investment costs. 


3.  Liquidity factor: Costs and effects matching principle 


•  The innovation process is a long-drawn process which can be in motion for 
 months or even years. But what more, the financial statements are not suitable 
 for work with cumulated quantities and reporting time-frames are not identical 
 with phases of the process of implementation. (Synek 2011) 


•  According to Synek (2011), the main requirement for matching the cost and 
 effects  of  innovation  project  successfully  is  to  have  the  project  clearly  pre-
 defined both factually and in accordance to its time frame from its beginning. 


•  Investments in ERP are, in most cases, an investment where a generation of 
 cash  in-flow  is  expected  from.  Therefore,  when  choosing  an  evaluation 
 method, this characteristic has to be taken into account.  



2.4.1  Phases of investment project (time-horizon) 


ERP implementation is an on-going process that can take from several months 
 up  to  several  years.  In  this  process,  all  stages  are  building  on  top  of  each  other. 


Possible delays can simultaneously result in an increase in costs of the investment. 


There are different approaches to the phases in implementation project. Therefore, 
 a list is presented in which a combination of solutions of different authors is shown. 


(Bradford 2015; Pospíšilová et al. 2008)  



2.4.2  Defining expected effects 


In  order  to  assure  a  flawless  integration  of  ICT  and  business  strategy,  it  is 
 crucial to define and express the goals and desires in a clear and understandable 
 way. By skipping this fundamental step, there is no method to measure and compare 
 the possible outcomes (eventually, decision-makers can find out that there was no 
 need for the implementation of a new system after all). For this crucial reason, it is 
 highly  recommended  to  have  a  beforehand  defined  list  of  expected  effects  and 
 subsequently quantify the emerged effects. (Pospíšilová et al. 2008, pp. 12-14) 


Case 
 study


Global analysis 
 and IS 
 proposal


Implementation


•configuration


•customization


Bold-on 
 technology


Conference room 
 pilot


•data migration


•testing


Change 


management Training


Figure 2-3 Implementation project phases 


Source: self-constructed; Bradford (2015), Pospíšilová et al. (2008) 
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