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 manufacturing  companies.  With  the  regression  supporting  a  positive  relationship  between 
 ERP  implementation  and  the  performance  objectives,  the  interconnectedness  of  the 
 performance objectives is confirmed. 
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INTRODUCTION 


Operations management can become a source of competitive advantage in the way that 
 it  can  help  businesses  improve  their  productivity  (Jacobs,  Chase,  &  Alquilano,  2005).  This 
 productivity can be tracked and  evaluated in  various  ways. The five performance objectives 
 are an effective method to assess the operational day-to-day activities. The objectives being: 


quality, speed, dependability, flexibility, and cost (Slack, Brandon-Jones, Johnston, 2013). In 
 the  digital  age,  Information  Systems  (IS)  have  played  a  key  role  in  improving  operational 
 efficiency, ERP being one of the most discussed ones in business literature for the past years 
 (Pérez-López,  et  al.,  2019).  Since  ERP  implementation  is  a  costly  and  resource-intensive 
 endeavour, the assessment of its possible benefits is a matter of importance. Furthermore, this 
 topic  is  also  relevant  in  the  context  of  contributing  to  existing  ERP-related  literature,  as  the 
 reached conclusions are often contradictory. This is the main motive to explore the impact of 
 ERP in operational performance.  


Moreover, the scope of the existing research is mostly based in the US,  therefore the 
 application of the study on European companies is valuable. The goal of this bachelor’s thesis 
 is  to  judge  the  impact  that  ERP  implementation  has  on  the  operational  productivity  of  the 
 company. In order to achieve said goal, this thesis proposes the usage of the five performance 
 objectives  of  operations  management  as  a  framework.  Starting  with  presenting  key 
 information  about  the  background  of  ERP  and  the  objectives,  the  structure  of  this  work 
 aspires  to  construct  the  foundation  for  the  subsequent  analysis.  Such  analysis  aims  to 
 construct a regression equation with the purpose of estimating the effect that ERP has on the 
 performance  objectives.  Following  this  step,  results  are  interpreted  and  connected  to  the 
 findings from the existing literature, from which conclusions are drawn in order to answer the 
 research question and suggestions for future research are offered. Moreover, the limitations of 
 this methodology are discussed in section number four of this thesis.  


In  addition,  this  bachelor  thesis’  academic  contribution  is  the  following:  The  ERP 
 system vendors declare that the software has a positive influence on the general performance 
 of the operation. This thesis offers an analysis of this performance from the perspective of the 
 five aforementioned objectives. Furthermore, as most of the literature is focused on the United 
 States, analysing a sample composed of European companies,  will offer a view on the issue 
 from a European perspective.  


Lastly, the practical contribution of this bachelor’s thesis revolves around the fact that 
 ERP is  a widely  discussed consumer-relevant  topic that has yielded miscellaneous  opinions. 


With increasing popularity in information integration systems for the last past decades, it has 
become  crucial  to  determine  if  and  to  what  extent  investing  in  ERP  translates  into  clear 
benefits and if mentioned benefits exceed the risks. 
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1. ENTERPRISE RESOURCE PLANNING 


In  this  chapter,  the  background  and  trends  concerning  ERP  are  explored.  Moreover, 
 some of the main benefits and drawbacks of the software are defined in  order to understand 
 the  implications  that  can  come  from  ERP  adoption.  Notable  cases  of  both  failed  and 
 successful ERP implementations are included to illustrate the risks involved. Finally, the most 
 commonly used implementation approaches are described.   



1.1 Definition and development of ERP


Developed as a way to cope with the challenge of managing the overwhelming amount 
 of  information  that  an  operation  generates;  Enterprise  Resource  Planning  has  captured  the 
 interest  of  many  experts  in  the  field  over  the  past  decades.  ERP  can  be  defined  as  an 
 enterprise-wide system with the purpose of “enhancing the integration of information within 
 an organization through the junction of independent information systems located in different 
 divisions  and  departments  into  one  central  database”.  (Oghazi,  Rad,  Karlsson,  &  Haftor, 
 2018) 


 The idea behind ERP is not new. It can be traced back to the 1970’s when Materials 
 Requirements  Panning  (MRP)  was  used  mainly  for  inventory  management  purposes.  Using 
 inputs like bill of materials (BOM) and master production schedule (MPS), MRP systems led 
 the  way  for  Manufacturing  Resource  Planning  (MRP  II),  which  allowed  for  more 
 communication between  departments  (Slack, Brandon-Jones,  &  Johnson, 2013). In a similar 
 manner,  ERP  developed  after  MRP  II  and  it  was  the  result  of  the  realization  by  enterprises 
 that “to meet their corporate objectives, there should be effective utilization of resources not 
 only  in  the  production  department  but  also  in  support  departments”  (Ganesh,  Mohapatra, 
 Anbuudayasankar, & Sivakumar, 2014). ERP soon became widely popular among enterprises 
 due to the promise of improving the performance of those who invest in it. Slack et al. (2013) 
 identify five main benefits of ERP implementation: 


-  Enhanced visibility of what is happening in every part of the enterprise.  


-  Efficiency  in  all  sections  of  the  business  due  to  the  application  of  business-process-
 based changes.  


-  Managers have a better ‘sense of control’ over the operation’s processes.  


-  It  makes  possible  a  faster  and  easier  communication  with  suppliers,  customers,  and 
 other business partners.  


-  Its ability to integrate a whole supply chain, meaning that information from supplier’s 
 suppliers and customer’s customers could be available in the central database.  


ERP  systems  have  enjoyed  vast  recognition  over  the  past  decades  and  is  likely  to 
continue  to  do  so.  According  to  the  research  company  Gartner  (2020),  in  the  year  2019  the 
market size of ERP reached an amount approximating 39 billion US dollars. That figure not 
only includes on-premises ERP but also cloud-based, which in general yielded higher annual 
revenues  for  vendors  who  focused  heavily  or  exclusively  on  this  type  of  ERP.  Moreover, 
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Infiniti  Research  Company  (2020)  found  that  during  the  next  four  years,  the  market  is 
 expected to grow at a CAGR of almost 9%. This amounts to approximately 19.52 billion US 
 dollars. It  is  believed that  one of the main drivers for this growth in  ERP implementation  is 
 the fact  that SMEs  today are actively  working  to  boost the efficiency of their processes  and 
 operations  (Technavio  Research  Company,  2020).  Previously,  due  to  financial  reason,  ERP 
 was mostly available only for large enterprises (Esteves, 2009). 


The  benefits  that  can  come  from  adopting  ERP  are  clear  for  most  of  its  current  and 
 potential users. Several success  cases like the one of data storage company Western Digital, 
 show how advantageous ERP can be. The company significantly improved the time to carry 
 out  their  processes,  as  mentioned  by  Steve  Phillpott,  chief  information  officer  of  the  firm 
 (Eide, 2019). Western Digital represents a particularly good example of the benefits that ERP 
 can  have.  First  of  all,  the  company  underwent  a  merger  with  two  other  big  data  storage 
 companies  (SanDisk  and  Hitachi’s  hard  disk  drive  business),  and  each  one  used  a  different 
 type of on-premises  ERP. Management saw this as an opportunity  to,  not  only  integrate the 
 three companies’ legacy systems, but to upgrade to a cloud-based ERP. As a result, Phillpott 
 reports that processes that used to take many steps, now only take a few, and routine system 
 upgrades are more frequent and easier to carry out. (Eide, 2019)  


However, many companies fail to see beforehand some possible difficulties that they 
 could face after initiating the implementation of the software. Dey, Clegg and Bennett (2010) 
 found that 65% of managers have the belief that ERP has at least a moderate chance to hurt 
 the company, due to possible problems encountered during its implementation. The following 
 examples  of infamous ERP implementation  projects  made it into several news headlines  for 
 the  magnitude  of  disruption  caused.  These  serve  as  proof  that  ERP  investments  can  be 
 anywhere  from  a  great  success  to  a  disastrous  failure  with  significant  consequences  for  the 
 company. 


Taking  the  case  of  Revlon  as  an  example,  the  multinational  cosmetics  company  also 
 found  itself  trying  to  integrate  processes  and  information  after  a  merger.  Revlon  acquired 
 company Elizabeth Arden in 2016, which used JD Edwards ERP software from Oracle, while 
 Revlon  operated  with  Microsoft  Dynamics  AX  (Saran,  2019).  In  order  to  integrate  both 
 companies,  management  decided  to  deploy  SAP  HANA  ERP,  as  reported  by  Jones  (2019). 


Unfortunately, due to “service-level disruptions”, that were attributed to the SAP ERP launch, 
 Revlon’s  manufacturing  facility  in  North  Carolina  “ramped-up  capacity  slower  than 
 expected”  as  stated  by  Christopher  Peterson,  chief  operating  officer (Saran,  2019).  As  a 
 consequence, Revlon suffered an estimated loss of approximately 20 million US dollars in the 
 net sales of 2018’s first quarter, and nearly 10 million US dollars in incremental costs (Saran, 
 2019).  


In another failed attempt to implement SAP ERP, the German supermarket giant Lidl 
invested  about  500  million  euros  in  the  deployment  of  the  software,  as  communicated  by 
UK’s advisory and consulting industry’s online platform (2018). It was announced that one of 
the  major  causes  that  drove  the  growth  of  this  amount  was  attributed  to  the  fact  that  Lidl 
required  various  customizations.  For  example,  the  software  had  to  accommodate  to  Lidl’s 
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inventory management practices, which uses the purchase prices, as opposed to the standard 
 retail  prices.  As  customizations  requests  increased,  prices  added  up  and  the  management  of 
 Lidl  resolved that  to  cancel  the  SAP  ERP  implementation  and  went  back  to  their  previous 
 system. (Consultancy United Kingdom, 2018)   


Both  failed  ERP  examples  mentioned  above  went  wrong  during  the  implementation 
 and deployment of the system. Various consulting firms and research companies publish their 
 insights  about  the  common  problems  encountered  when  the  implementation  is  taking  place 
 and  after.  The  US-based  company  Panorama  Consulting  Solutions  (2020)  shared  their 
 findings  on trends  relating to  successful  and failed ERP implementations  in  their 2020 ERP 
 Report. The following paragraphs summarize the key information found in the document. 



1.2. Common complications with ERP implementation


The  difficulties  that  companies  report  to  be  the  hardest  ones  are  the organizational 
 and  process  change  that  the  firms  must  undergo  when  starting  the  project  of  ERP 
 implementation.  These  two  main  issues  directly  affect  the  outcome  of  the  cost  and  duration 
 factors,  which  has  the  potential  to  make  the  ERP  investment  less  profitable.  Regarding  the 
 cost factor, a common situation that organizations experience is budget overruns. In their own 
 words, “there are many activities organizations don’t consider upfront, and these unrealistic 
 expectations can lead to unexpected costs and budget overruns” (Panorama Consulting, 2020). 


Nevertheless, this report also shows that the frequency in which firms experience overruns in 
 their  budgets  has  declined  by  7%  compared  to  last  year.  However,  for  those  firms  who  did 
 experience overruns the impact was substantially worse that the year before. On average these 
 firms  were  66%  over  their  budget.  Considerably  more  significant  than  last  year’s  figure  of 
 24% (Panorama Consulting, 2020). 


 As for the duration of the project, the report also uncovers that compared to last year, 
 firms adopting ERP have managed to keep their expectations more realistic concerning their 
 target  timeline.  Panorama  Consulting  states  that  53%  of  the  companies  completed  the 
 implementation within their expected timeline, improving last year’s percentage by 11%. In a 
 similar  way  as  with  the  budget  factor,  the  impact  of  those  firms  who  did  not  manage  to 
 complete  the  project  within  their  expected  timeline  suffered  on  average  three  times  more 
 delays  (33%  over  the  expected  timeline)  than  organizations  in  the  past  year  (11%  over  the 
 expected timeline). (Panorama Consulting, 2020)  


As previously stated, organizational and process change is what firms report to be the 
most  difficult  part  or  ERP  implementation  (Panorama  Consulting,  2020).  According  to  the 
report,  about  65%  of  firms  experience  difficulties  related  to  organisational  change.  This  is 
mainly caused by user resistance among the company. Furthermore, the consulting firm also 
points out that this is most commonly observed when big bang implementation (explained in 
the  next  section  of  the  chapter)  approach  is  used.  Similarly,  Rob  Such  from  the  company 
Columbus Global (2018) also places organizational change as one of the biggest challenges, 
and states that it is almost inevitable to encounter resistance. Furthermore, Such explains that 
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managers  tend  to  neglect  the  change  management  that  is  required  in  order  to  smooth  the 
 implementation  process,  by  not  providing  the  ERP  users  with  proper  communication  and 
 training.  The  main  explanation  that  experts  find  for  the  organizational  resistance  for  ERP  is 
 the scope of process changes that the company must undergo, than could lead to job redesign 
 and other changes that affect the employees directly (Füster S., 2007).  



1.3. ERP deployment approaches and their risks 


Dunaway  (2012)  identifies  four  main  deployment  strategies  that  are  most  common 
 among  enterprises,  those  being:  The  big-bang  approach,  the  phased-rollout,  the  parallel 
 adoption and a hybrid between parallel adoption and phased-rollout. 


Table 1 below describes each of the approaches and the advantages and disadvantages 
 that the author links to them.  



Deployment approach  Advantages  Disadvantages 


Big  Bang  approach:  This 
 strategy  involves  all  users 
 moving  from  the  legacy  system 
 to  the  new  one  on  one 
 determined  date,  known  as  the 
 go-live. The author also includes 
 a  variation  of  the  approach 
 called the “mini big bang”, and it 
 resembles the big bang approach 
 but  taken  one  part  of  the 
 company at a time. For example, 
 each  division  adopting  the  big 
 bang  approach  individually  with 
 different go-live dates.  


Due  to  the  fact  that  this 
 approach  tends  to  be  the 
 shortest  one  in  respect  to 
 duration,  it  tends  to  cost  less 
 than  other  lengthy 
 approaches.  Almost  a  quarter 
 of  companies  used  this 
 implementation  method  in 
 2019  (Panorama  Consulting 
 Group, 2020). 


The main disadvantage of this 
 approach  is  that  it  is  the 
 riskiest  way  to  implement 
 ERP in  a company. Since the 
 deployment  time  is  the 
 shortest  for  the  big  bang, 
 there  is  a  high  risk  of 
 overlooking  details. 


Furthermore,  it  commonly 
 leads  to  a  reduced 
 performance  immediately 
 after  the  go-live.  Lastly,  the 
 author  stated  that  after  this 
 approach  takes  place,  it  is 
 extremely  challenging  to  go 
 back  to  the  legacy  system  if 
 necessary.  


The  Phased-Rollout  approach: 


During  this  type  of  deployment, 
 the company plans to move each 
 user in a series of planned steps. 


Due  to  the  longer  deployment 
 duration,  it  is  possible  for  the 
 project  team  to  take  longer  time 
 for  customizations,  testing,  etc, 


Due to the length of time that 
 this  change  takes,  it  is 
 possible  to  correct  and  adjust 
 to  prevent  errors  during  the 
 future  steps.  Moreover,  users 
 find  it  easier  to  adapt  over  a 
 long  amount  of  time  rather 
 than  overnight.  Furthermore, 


As  for  the  downsides,  this 
approach  tends  to  cost  more 
than  others,  due  to  reasons 
like  the  need  to  include 
temporary  solutions  in  order 
to support problems related to 
the  legacy  (previous)  system 
until  the  deployment  is 
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Table 1. Approaches to ERP implementation. (Source: Based on Dunaway, 2012). 


All  these  considerations  make  ERP  an  attractive  but  risky  investment.  This  is  the 
 reason why previous researchers that attempted to quantify the benefits of ERP have reached 
 contradictory conclusions to the question: Does ERP investment translates into clear benefits 
 for the company? Previous studies have used different metrics to try to quantify if and to what 
 extent better performance was attained. The research conducted by Hitt, Wu, & Zhou (2002) 
 focused  on  large  enterprises  and  used  ratios  like  Labour  productivity  (LP),  Profit  Margin 
 (PM),  Market  Valuation  (Tobin’s  q)  among  other,  to  measure  the  benefits  it  brought  to  the 
 companies.  Similarly,  the  study  performed  by  Buleje  (2014)  also  tried  to  assess  the  impact 
 that ERP implementation had on the firms, but this time the focus was in small and medium 
 enterprises. The author’s work is inspired by Hitt et al. (2002), in the way that they both used 
 while  continuing  business 


operations.  It  is  possible  to 
 structure the steps using different 
 factors:  by  ERP  module,  by 
 business  priority,  business  unit 
 and geographical location.   


there  is  more  time  for 
 planning  which  means  that 
 less  details  will  be 
 overlooked. 


finalized.  Additionally,  this 
 approach  demands  constant 
 changes  over  an  extended 
 period  of  time,  which  can 
 lead to employee burnout.    


Parallel  adoption  approach: 


During a parallel adoption, users 
 enter each transaction in both the 
 legacy  and  the  new  system,  in 
 order  to  learn  how  to  use  the 
 new  ERP,  while  still  continuing 
 day-to-day operations.  


Consultants and ERP vendors 
 believe  that  if  the  company 
 applies  this  method,  data 
 integrity  and migration issues 
 could be avoided.  


Users  have  to  enter  the  data 
 twice, which is a burdensome 
 task. Also, more entries to the 
 system  means  higher  chances 
 of making mistakes.  


Hybrid approach: This strategy 
 involves  a  combination  between 
 the  parallel  adoption  and  the 
 phased-rollout.  For  this 
 approach,  the  company  tailors 
 the  implementation  strategy 
 based  on  its  needs,  combining 
 some  aspects  of  phased-rollout 
 and  others  of  the  parallel 
 adoption.  It  is  particularly 
 popular among large enterprises, 
 and  almost  a  third  of  companies 
 used  this  method  to  implement 
 ERP  in  2019  (Panorama 
 Consulting Group, 2020).  


This  approach  means  a  more 
 conservative  risk  than  other 
 strategies,  due  to  the  control 
 that  the  company  is  able  to 
 have over the implementation 
 project.  


Just as the phased-rollout, this 
method tends to be costly and 
time consuming.  
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the  same  performance  ratios  for  quantifying  the  benefits.  Moreover,  other  authors  like 
Charamis (2018), utilized data collected through questionnaires, asking managers to rate a list 
of  19  benefits  obtained  due  to  ERP  with  a  Likert  scale.  For  the  purpose  of  this  bachelor’s 
thesis,  the  benefits  of  ERP  will  be  assessed  using  the  five  performance  objectives  of 
operations  management  as  a  framework.  Further  insight  into  studies’  conclusions  and 
methodologies will be explored in the literature review section.
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2. THE FIVE PERFORMANCE OBJECTIVES OF  OPERATIONS MANAGMENT  


The  debate whether  ERP  is  beneficial or catastrophic has  been a  topic  of interest  for 
 many  years  (Tossavainen,  2005).    In  order  to  measure  the  potential  benefits  of  ERP 
 implementation  in  companies,  this  bachelor’s  thesis  will  observe  the  changes  that  the 
 deployment has in each of the five performance objectives.  


According  to  Slack,  Brandon-Jones,  and  Johnston  (2013),  the  five  objectives  are 
 quality, speed, dependability, flexibility, and cost. These objectives are applicable to any type 
 of  operation  and  represent  a  “tightly-defined  set  of  objectives  for  running  operations  at  an 
 operational day-to-day level”. The objectives allow the company to assess the performance of 
 their operational processes in order to gain competitiveness. In the following section, the main 
 points  surrounding  the  five  performance  objectives  of  operations  management  that  are 
 relevant for this thesis are summarized. 



2.1. The quality objective 


The  International  Organization  for  Standardization  defines  quality  as  the  “degree  to 
 which  a  set  of  inherent  characteristics  of  an  object  fulfils  requirements  (ISO  9000,  2015)”. 


The quality objective has the purpose to  evaluate matters relating to reducing the amount of 
 errors  in  the  output  of  the  operation,  making  sure  that  the  products  or  services  that  the 
 operation  produces  are  up  to  the  specifications  and  expectations  of  the  customers,  and 
 constantly  finding  ways  to  improve  the  value  that  the  customers  see  in  the  product.  This 
 objective  might  be  more  important  for  some  organizations  than  others.  Nevertheless,  all 
 operations must set standards that their products or services need to meet (Slack et al., 2013).  


Quality  is  the  first  thing  that  customers  notice,  and  therefore  is  the  most  common 
aspect used by them in order to judge the operation. For instance, “A customer perception of 
high-quality  products  and  services  means  customer  satisfaction  and  therefore  the  likelihood 
that the customer will return” (Slack et  al., 2013). Some of the advantages that an operation 
might  see  if  they  decide  to  excel  in  the  quality  objective  are  the  reduction  of  costs  and  the 
increase in dependability. The enterprise could reduce costs when the amount of products or 
services have no defects. They will experience less recalls and extra expenses will not go to 
trying  to  remediate  the  mistakes.  Moreover,  regarding  the  internal  impact  that  error-free 
products can have, it is important to consider that a process with quality assurance can save a 
lot  of  time.  Employees  could  use  the  extra  time  for  producing  more  products  and  achieve 
higher profits. (Slack et al., 2013) 
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2.2. The speed objective  


Customers are more likely to purchase a product that they can get fast and are willing 
 to pay more money in order to do so (Digital Commerce Institute, 2019). The benefit that they 
 receive is higher  when the time between the order was placed and the delivery of the goods 
 was fulfilled is  short.  Additionally,  two  main  advantages  are  identified  by  Slack,  Brandon-
 Jones, & Johnston (2013): Speed lowers inventory costs and it has the ability to reduce risks.  


To  sub  conclude,  if  the  amount  of  time  that  a  finished  product  (or  the  raw  materials 
 used to make it) take to go through the manufacturing process is reduced, the less time it will 
 spend  waiting  in  a warehouse.  As  a  result,  inventory  will  be  lower. The  other  benefit 
 encountered,  reduction  of  risks,  is  related  to  forecasts. If  a  company  is manufacturing a 
 product that has a very high throughput time, they must forecast the demand of goods with a 
 lot of anticipation. The more time between the current day and the forecasted day, the higher 
 the risks of the forecast being erroneous.   



2.3. The dependability objective  


The  IEC  (2003),  defines  dependability  as  a  performance  objective  that  “reflects  user 
 confidence  in  fitness  for  use  by  attaining  satisfaction  in  product  performance  capability, 
 delivering  service  availability  upon  demand,  and  minimizing  the  costs  associated  with  the 
 acquisition and ownership throughout the life cycle”. 


Although dependability might not be as relevant as the other objectives when it comes 
 to getting the customers to select the product or service, it definitely has an important role in 
 determining whether the customer could return (ASCM, n.d.). Nevertheless, this objective is 
 indispensable for the internal processes of the operation. The workers of the company, or as 
 Slack et. al. (2013) refers to them “the internal customers”, rely on dependable outcomes from 
 processes carried by other workers before them. For example, back office employees depend 
 on the processes performed by front office employees to carry out their activities. Dependable 
 processes translate to efficient outcomes. As for the advantages of a good performance in this 
 objective, dependability can save time and money, as well as create a stable environment for 
 employees: 


-  Firstly, time is saved if processes are carried out in a reliable way. If there is a mistake 
 made  by  a  previous  worker,  time  will  have  to  be  spend  in  order  to  remediate  this 
 mistake and continue with the operations.  


-  Subsequently, the inadequate use of this time will result in loss of money.  


-  Finally, the environment that a dependable operation creates leads to more productive 
outcomes.  If  employees  are  worried  that  other  workers  or  departments  might  not  be 
able to accomplish certain tasks as required, an environment of distrust will take over 
the operation. Predictability  is  substantial in  order to have a stable operation. (Slack, 
Brandon-Jones, & Johnston, 2013) 
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2.4. The flexibility objective  


Slack  et  al.  (2013)  identify  four  requirements  that  the  customers  might  need  the 
 operations  to  provide.  Product  or  service  flexibility,  mix  flexibility,  volume  flexibility  and 
 delivery flexibility. Customer could request changes in the product itself, in the range or mix 
 of goods produced, in the amount of products to be purchased or in the time that it takes from 
 the  order  placement  to  the  delivery  of  it.    If  an  operation  is  flexible,  it means  that  it  can  be 
 able  to  respond  to  the  sudden  market  changes  that  cannot  be  predicted  (Millet,  Schmitt  & 


Botta-  Genoulaz,  2009)  In  regard  to  the  internal  benefits,  a  flexible  operation  can  further 
 contribute to the maintenance of the previously mentioned dependability objective. Moreover, 
 it  can  save  time  and  speed  up  the  response  of  employees  to  the  sudden  changes.  When  an 
 operation is flexible, it has the ability to deliver to the customer the promised products with 
 the  required  changes  without  disrupting  the  schedules  and  their  commitments  to  other 
 customers (Millet, Schmitt & Botta- Genoulaz, 2009). 



2.5. The cost objective  


The  fifth  objective  refers  to  keeping  the  costs  of  the  operation  as  low  as  possible  as 
 long  as  it  does  not  compromise  the  other  four  performance  objectives  (Slack  et  al.,  2013). 


According  to  Slack,  Brandon-Jones  and  Johnston,  the  most  common  ratio  to  measure  the 
 performance of the operation with respect to cost is productivity. It is calculated as the ratio of 
 outputs  of  the  operation,  over  inputs  of  the  operation.  There  are  many  ways  to  improve  the 
 productivity  of  a  company,  including  cutting  waste,  or  reducing  the  costs  of  its  resources 
 (inputs). Most importantly, each of the previously  explained objectives affect cost  in  one or 
 other  way,  which  is  why  improving  the  performance  of  quality,  speed,  dependability,  and 
 flexibility, generally leads to cost reduction through internal effectiveness. Moreover, in order 
 to  be  able  to  compare  among  companies,  partial  measures  are  used.  One  common  single-
 factor productivity measure is called labour productivity and is calculated as a ratio of outputs 
 over  number  of  employees.  Later  in  this  thesis,  this  ratio  will  be  utilized  to  compare 
 productivity among firms.  


To  conclude  this  section,  the  following  chart  summarizes  the  external  and  internal 
effects that the five objectives have in the operation, and how each of them can lead to  cost 
reductions. 
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2.6. Trade-offs between performance objectives and the efficient frontier


Slack  et  al.  (2013)  identify  in  their  textbook  two  ways  in  which  the trade-offs  of  the 
 five objectives can be viewed. The first one states that to be able to improve performance in 
 one  objective, another  objective  must  be  sacrificed  to  an  extent.  For  example,  in  order 
 to improve costs, it is  necessary to  mass produce certain  products  and reduce the number of 
 different offerings, therefore reducing flexibility. However, another way to look at this trade-
 offs involve  the  concept  of  the  efficient  frontier.  Instead  of  sacrificing  one  or  more 
 performance  objective in  favour  of  another, a  company  must  choose  to  improve  both 
 objectives at  the  same  time. In  this  case,  they  would  not  just  be  repositioning  themselves 
 along the existing efficient frontier, but they would be creating a ‘new’ efficient frontier. 


Figure 1. Internal and external effects of the five performance objectives of operations 
management (Slack, Brandon-Jones, and Johnston, 2013, p. 58). 



(19)12 



3. LITERATURE REVIEW 


The amount of academic publications that explore ERP and its benefits is extensive. In 
 1996, Tomas Hayes Davenport popularized the topic of Enterprise Resource Planning.  After 
 that,  the  quantity  of  research  on  the  topic  grew  at  a  massive  pace  (Sarpola,  2003).  In  this 
 chapter,  some  of  the  most  relevant  writings,  in  relation  to  this  bachelor’s  thesis  will  be 
 reviewed.   



3.1. The IT Productivity Paradox 


As  mentioned  before,  some  researches  have  been  conducted  in  order  to  quantify  the 
 benefits that ERP and IT in general have on the companies. While this thesis will use the five 
 performance  objectives  of  operations  management  in  order  to  analyse  the  changes  in  the 
 company’s  operations,  other  researchers  suggest  that  there  are  more  implications  when  it 
 comes  to  recognizing  ERP’s  benefits.  Early  studies  that  debated  whether  investment  in 
 technology  by companies  could  be linked with  better performance appeared even before the 
 popularization of ERP. The productivity paradox of information technology, also referred to 
 as  the  Solow  paradox,  was  first  mentioned  in  an  article  published  by  the  New  York  Times 
 over three decades  ago  and written by the acclaimed professor of economics  at  MIT  Robert 
 M.  Solow  (1987).  In  his  article  titled  “We’d  Better  Watch  Out”,  Solow  explains  how  the 
 growth  in  technological  investment,  which  was  believed  to  be  able  to  increase  productivity 
 drastically, actually was followed by a fall in productivity growth. This was remarked by his 
 famously  quoted phrase  “You can see the computer age everywhere but  in the productivity 
 statistics”  (Solow,  1987).  There  were  several  theories  that  attributed  an  explanation  to  this 
 contradiction.  Expert in  the field,  Erik  Brynjolfsson (1993), identified four main reasons  for 
 the paradox. Those were: measurement errors, redistribution, mismanagement, and lags due to 
 learning and adjustment. This last one, he argues, is “likely been the biggest contributor to the 
 paradox”.  


Brynjolfsson further explains that, in line with findings from his earlier work (1991), 
 IT  investments  does  not  have  an  immediate  impact  on  the  organization.  And  rather,  the 
 payoffs of the investment can take up to five years after the deployment to be perceived. On 
 average, he states that the length of the lags from implementation to clear results last from 2 
 to  3  years.  Even  though  these  studies  were  conducted  many  years  ago,  more  recent  studies 
 have  found  very  similar  conclusions  about  information  technology  implementations, 
 including  ERP  investments.  According  to  Nicolaou  (2004),  firms  that  adopted  Enterprise 
 Resource Planning, saw improved performance only after two years of continued use.  


The  IT  productivity  paradox  is  relevant  for  the  research  of  this  thesis  because  it  has 
been  widely  explored  by  the  authors  of  previous  research.  Some  have  used  longitudinal 
methods to overcome this paradox, and measured benefits in the form of financial ratios and 
other indicators. Examples  of applications of this paradox will be  investigated further in  the 
upcoming section.  
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3.2. Analysis of previous research linking ERP and company performance 


Existing  research  into  the  benefits  of  ERP,  different  methodologies  used  to  measure 
 them, and relevant finding will be reviewed in this section of the paper. There is an abundance 
 in diversity of methods by different authors. For the purpose of this literature review section, 
 only  studies  that  present  a  similar  methodology  than  this  thesis’  will  be  included.  The 
 following table is a summary of the major publications on the topic throughout the past years 
 along with their author’s name and publishing date: 


Author(s)  Title  Year 


Published  Contribution towards this thesis 


Lorin M. Hitt, 
 Dongjun Wu, 
 and Xiaoge 


Zhou 


ERP Investment: 


Business Impact and 
 Productivity 


Measures 


2002 


The  methodology  used  in  this 
 publication  was  used  as  a  reference 
 for  the  construction  of  the 
 regression  model  employed  in  the 
 practical  section  of  this  bachelor’s 
 thesis.  Furthermore,  the  conclusion 
 reached  by  the  authors  served  as  a 
 point  of  comparison  between  the 
 US  sample  and  the  European  one. 


Finally,  since  the  author’s  position 
 contradicts  Buleje’s,  it  contributes 
 to  the  development  of  the  research 
 problem stated in the next chapter.    


Miguel Buleje 


The Impact of 
 Enterprise Resource 
 Planning Systems on 


Small and Medium 
 Enterprises 


2014 


Just  like  Hitt  et  al.,  Buleje  used 
 labour  productivity  as  a 
 measurement  for  performance. 


However,  his  results  contradicted 
 Hitt’s.  Accordingly,  this  bachelor’s 
 thesis  aims  to  expand  the  scope  of 
 the  analysis  to  confirm  either  one. 


Furthermore, by studying the model 
 employed  by  Buleje,  some  of  the 
 weaknesses  in  the  model  were 
 identified and tried to overcome.  


Oana Velcu 


Exploring the effects 
 of ERP systems on 


organizational 
 performance: 


Evidence from 
 Finnish companies 


2007 


This  article  helps  to  understand  the 
results  attained  in  the  prior  two 
articles,  and  better  comprehend  the 
forces behind labour productivity as 
measurement  of  the  impact  that 
ERP  can  have  on  the  company’s 
performance.  
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and Hai Zheng 


An Empirical Study 
 on the Impact of 
 ERP Implementation 


on the Performance 
 of Listed Companies 


2019 


The  contributions  that  this  work 
 makes  to  this  bachelor’s  thesis  are 
 threefold:  1.  The  model  is  different 
 than  the  other  articles,  and  thereby 
 serves as a comparison opportunity. 


2.  It  accounts  for  the  productivity 
 lags.  3.  The  weaknesses  of  the 
 model  are  similar  to  Buleje’s,  for 
 which  this  thesis’  model  tries  to 
 account 


Table 2. List of previous publications linking ERP and company performance 
 Hitt et al. (2002) and Buleje (2014) used very similar models to measure the benefits 
 of  ERP.  Buleje  based  his  study  on  Hitt’s,  with  the  exception  that  it  was  conducted  in  the 
 context of small  and medium enterprises, as opposed to large enterprises which Hitt used in 
 his sample. Both researches utilized the following performance ratios: Profit Margin, Labour 
 Productivity and Tobin’s q. Additionally, Hitt et al. also includes Return on Assets, Return on 
 Equity,  Inventory  Turnover,  Assets  Turnover,  Account  Receivable  Turnover  and  Debt  to 
 Equity. The studies  differ in  the data collection approach. Hitt used the licences  agreements 
 for all the  companies  in  the United States  that purchased SAP  R/3  during the years 1986 to 
 1998.  Then  proceeded  to  match  the  companies  with  its  financial  information  available  in 
 Standard  and  Poor’s  Compustat  II  database.  Buleje,  on  the  other  hand,  retrieved  the 
 information of SME’s which announced its ERP usage from the database LexisNexis and the 
 Information  for  Success  Report  by  Oracle  for  the  years  2007  and  2008.  Similarly  to  Hitt, 
 Buleje compared this data to the Compustat database.  


As  for  the  findings  of  the  studies,  Hitt’s  results  suggest  that  the  majority  of 
 performance  ratios  aforementioned  (Labour  Productivity,  Profit  Margins,  ROA,  assets 
 utilization,  inventory  turnover  and  accounts  receivable  turnover)  tend  to  improve  for  ERP 
 adopters  compared  to  non-adopters.  Nevertheless,  the  ratios  Debt  to  Equity  and  Return  on 
 Equity  decrease.  The  author  argues  that  rather  than  this  change  meaning  a  reduction  in 
 performance,  Hitt  attributes  the  decrease  in  ROE  to  the  fact  that,  as  it  was  mentioned  in 
 section  number  1  of  this  paper,  firms  perceive  ERP  investment  as  risky  and  behave 
 accordingly. Due to this, Hitt believes that firms would rather use Equity financing instead of 
 debt financing during and shortly before the implementation. This would also explain why, in 
 general, ERP adopters experience a decrease in debt-to-equity ratio. It is important to clarify 
 that these figures do not show the changes of financial ratios in the long term, but instead, it 
 compares ERP adopters vs. non-ERP adopters. However, the author believes that in the long 
 run, ERP is beneficial for the companies as measured by performance ratios. 


On the other hand, Buleje finds contradictory conclusions. In his study, he ultimately 
states  that  ERP  adoption  does  not  have  any  significant  impact  on  performance  ratios  like 
Labour Productivity. The author describes a usual situation observed by firms which invest in 
ERP. Initially, shortly after implementation, productivity tends to decrease (as pointed out by 
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the IT Productivity Paradox). Since his study has a longitudinal dimension, Buleje also adds 
 that after this slowdown in productivity, sales tend to increase, and it is likely that the number 
 of  employees  is  reduced  in  the  long  run.  These  changes  of  more  sales  and  less  employees, 
 would lead to the conclusion that the labour productivity ratio would increase, which is what 
 he  expected  to  happen  initially.  However,  his  regression  model  showed  no  impact  and  his 
 findings rejected his hypothesis.  


Both of these studies have clear limitations. By using Hitt’s research methodology, it 
 is possible to encounter some bias. The author’s sample only includes the firms that adopted 
 SAP  R/3  ERP  system  and  goes  on  to  generalize  the  findings  to  make  conclusions  about  all 
 firms  that  adopted  ERP.  On  the  other  hand,  Buleje’s  sample  does  include  various  ERP 
 vendors but its size of 26 firms is small, and it includes only companies that have announces 
 their  implementation  of  an  EPR  system.  Due  to  this  reason,  it  could  be  considered  that 
 because  the  companies  decided  to  make  the  announcement  of  their  EPR  investment,  they 
 might  have done so  because they are satisfied with  its  deployment and they would not have 
 done so otherwise. Hence, Buleje’s sample, although it is random, could still be biased. This 
 bachelor thesis  instead, took  a sample from a dataset  that does not  disclose the name of the 
 firm  surveyed  unless  a  confidentiality  agreement  is  signed  between  a  researcher  and  the 
 organization Bruegel. This can lead one to believe that there is no reason to think that the firm 
 would  hide  this  information.  Furthermore,  the  dataset  does  not  differentiate  between  ERP 
 systems  implemented,  and  therefore  it  includes  any  time  of  ERP  used  by  the  company. 


Finally,  the  sample  size  achieved  after  adjusting  for  missing  values  and  deleting  outliers  is 
 still significantly large.  


The  research  conducted  by  Velcu  (2007),  aimed  to  explore  the  changes  in  business 
 processes  after  the  implementation  of  ERP.  More  relevant  to  the  thesis,  Velcu  also  aims  to 
 analyse  financial  and  non-financial  information  about  the  firms  in  the  sample,  in  order  to 
 determine  to  what  extent,  the  expected  theoretical  benefits  of  ERP  were  achieved.  The 
 methodology  followed  by  the  author  consisted  of  gathering  qualitative  data  through 
 interviews directed towards a sample of 14 firms in Finland. Consequently, some of the most 
 commonly  realized  expected  benefits  as  reported  by  the  firms  were:  Improvement  in  the 
 transparency  of  the  processes,  and  a  reduction  on  time  of  process  cycles.  Furthermore,  the 
 author also reported some other realized benefits, those being lower headcount costs and other 
 costs like administrative, general, and selling expenses. Moreover, Velcu’s study is limited by 
 the  fact  that  the  number  of  the  sample,  14  companies,  is  small  and  unfit  for  making 
 generalizing conclusions.   


 An  important  comparison  can  be  made  between  Velcu’s  and  Buleje’s  publications. 


Although Buleje’s results showed that the impact of ERP on the studied companies was non-
 significant,  he  expected  the  number  of  employees  to  decrease.  However,  in  Velcu’s  studies, 
 decrease in headcount costs was actually achieved by the firms, which can lead one to believe 
 that there could have been a decrease on the number of employees after ERP implementation. 


Accordingly,  the  regression  analysis  performed  in  the  practical  section  uses  Labour 
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Productivity as the dependent variable for this reason. It is expected that ERP has an impact 
 on the number of employees, and this will be reflected in the sales per employee ratio.    


Another writing relevant for this bachelor’s thesis was performed by Zhang and Zheng 
 (2019).  The  authors  conducted  an  empirical  research  into  the  connection  between  ERP 
 implementation  and  operational  efficiency.  The  methodology  used  by  the  author  included 
 quantitative data collection about 40 publicly traded firms and performing a paired sample t-
 test  with  the  information.  The  test  has  a  longitudinal  character  to  it,  since  compared  data 
 ranges from years 1 to 4 after implementation. Even though the first conclusion found by the 
 authors  is  that  ERP  implementation  does  not  have  a  significant  impact  on  the  operational 
 efficiency of the company, they further agree that there are lags right after the deployment and 
 this affected the results. As a suggestion for upcoming researches, Zhang and Zheng stablish 
 that in order to obtain well-grounded results, a researcher must always take into account the 
 issues with the productivity lags that are intrinsic to Enterprise Resource Planning systems.  


Finally,  this  study presents  limitations  similar to those found in  Buleje’s  publication. 


Zhang and Zheng gathered the necessary information by looking at announcements for ERP 
 implementation.  As  it  was  previously  stated,  this  method  could  lead  to  a  biased  sample  of 
 companies who perceive their investment of ERP as successful. Moreover, the sample of 40 
 firms is relatively small.  
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4. METHODOLOGY  


In this section, the structure of the methodology used to answer the research question, 
 is explained. Reasons are given to the choice of method and variables chosen. 



4.1. Problem statement and Research Question 


Many  examples  of  successfully  implemented  ERP  as  well  as  disastrous  ones,  leave 
 unclear  conclusions  as  to  whether  ERP  can  give  the  company  a  competitive  edge. 


Furthermore, although some researches have been conducted in the past to determine the real 
 impact  of  ERP,  these  studies  have  often  yielded  contradictory  opinions.  Nevertheless,  all 
 these  studies  have  something  in  common.  All  of  them  agree  that  there  are  several 
 complication  in  order  to  determine  whether  ERP  can  materialize  into  benefits.  These 
 difficulties  have  been  briefly  mentioned  earlier  in  this  thesis,  the  main  ones  being,  the  IT 
 productivity paradox which implies that there is a certain amount of time to be waited before 
 measuring  benefits,  and  the  variety  of  methods  that  these  researches  used  to  quantify  such 
 benefits. 


The first one, the IT productivity paradox, represents a major complication in order to 
 measure benefits, because during the time between the deployment and the actual realization 
 of the impact it had on the firm, it could take several years, as found by Nicolaou (2004). As 
 is  usual,  firms  will  continue  to  operate  during  this  time  as  well  as  “engage  in  many  other 
 strategic  activities  like  developing  new  products  or  entering  new  market  segments”  (Buleje, 
 2014).  For  this  reason,  benefits  acquired  during  this  period  and  after  cannot  be  solely 
 attributed to the company’s decision to invest in ERP, and measuring its benefits becomes a 
 challenge.  


Additionally,  the  other  factor  that  majorly  adds  complications  to  the  problem  is  the 
 different methods used by previous researches along the years to quantify the benefits of ERP. 


Some studies compared performance ratios among companies of the same or different sector, 
 as well as Tobin’s q (Market valuation) to estimate benefits (Hitt, 2002) and (Buleje, 2014). 


Other  studies  collected  qualitative  data  through  questionnaires,  (Velcu,  2007).  And,  other 
 more recent studies also utilized survey data and quantified the benefits in a more subjective 
 manner, with a Likert scale (Charamis, 2018).  


Considering  these  implications,  this  thesis  will  try  to  answer  the  following  research 
 question:  


 To what extent does the implementation of ERP have a positive  impact on each 
of the five performance objectives of operations management? 
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4.3. Research Method and Data Collection 


In order to answer the stated question, this bachelor’s thesis will explore the changes 
 that occur in  each of the performance objectives  that can be  attributed to  ERP usage.  In the 
 Practical section of this thesis, initially, the first four objectives (quality, speed, dependability, 
 and flexibility) are explored individually. Subsequently, the sub conclusions will be utilized to 
 form  a  prediction  for  the  fifth  objective,  cost.  Based  on  the  literature  review,  it  is  expected 
 that  ERP  implementation  positively  affects  all  five  objectives.  As  identified  earlier,  when 
 there is an improvement in the performance of one objective, it leads to the enhancement of 
 the  cost  objective  performance.  Afterwards,  the  results  from  the  regression  analysis  will  be 
 used to either confirm or reject this idea.  


For  said  regression  analysis,  a  quantitative  research  was  conducted.  Secondary  data 
 was  collected  in  order  to  gather  information  about  the  company’s  internal  policies  and 
 financial  information.  The  author  was  granted  permission  to  use  the  EU-EFIGE/Bruegel-
 Unicredit Dataset. This dataset was a product of the project “EFIGE  – European Firms in a 
 Global  Economy:  internal  policies  for  external  competitiveness”  (Bruegel,  2012),  which 
 aimed to investigate the dynamics at firm-level of seven countries in Europe. Qualitative and 
 quantitative  data  was  collected  by  surveying  almost  15,000  firms  in  the  United  Kingdom, 
 France,  Italy,  Hungary,  Spain,  Austria  and  Germany.  It  contains  around  150  variables.  The 
 survey was carried out between the years 2008 to 2012, but it contains financial information 
 collected  through  the  Amadeus  from  Bureau  van  Dijk  up  to  2014  (Bruegel,  2012).  This 
 dataset  has  the  advantage  that  the  financial  information  included  covers  several  years,  for 
 which a comparison can be made between the results of the regression analysis for different 
 years until 2014. The years that were considered for the regression analysis were 2010, 2012 
 and 2014.  


Moreover, most of the data was collected in 2008, therefore the  firms disclosed ERP 
 utilization in this year. The dependent variable chosen was labour productivity, based on Hitt 
 et al. (2002) and Buleje (2014). The Labour Productivity ratio is calculated for the years 2010, 
 2012 and 2014. The reason why 2008 is not included is because the dataset does not disclose 
 year of ERP implementation by firm, which limits the dataset. For this reason, it is assumed 
 that  the  company  could  have  adopted  ERP  anytime  until  2008.  If  we  take  into  account  the 
 implications  of  the  IT  Productivity  Paradox  and  its  respective  explanation  hypothesis,  it 
 would take years before the benefits can be appreciated. Taking Nicolaou’s (2004) findings as 
 a reference, benefits can only be measured two years after 2008. This way, the time gap will 
 range from two years to several years and assures that no observation will be measured before 
 two years. 


The independent variable is ERP adoption and the possible values are yes  =1 and no 


=0. For this purpose, the part about internal information management of the question C4 will 
 be taken from the survey conducted by Bruegel to create the dataset.  


C4. In addition to the standard software/ e-mailing system does the firm use IT 
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systems/solutions for…? (multiple answers allowed) 
 - … internal information management (e.g. SAP / CMS) 
 -… E-commerce (online purchasing / online sales) 


-… management of the sales/purchase network (suppliers’ orders, customer service) 
 - the firm does not have an access to an Internet connection (Bruegel, 2012). 


Despite  the  fact  that  the  question  written  in  the  questionnaire  does  not  explicitly 
 mentions ERP as the system deployed, it asks for a system or solution for internal information 
 management,  and  names  SAP  as  an  example,  which  is  one  of  the  major  ERP  players 
 (Davenport,  1998).  Therefore,  this  variable  can  be  used  as  a  reference  to  ERP  usage  by  the 
 surveyed  company  because,  for  the  purpose  of  this  thesis,  ERP  is  defined  by  Oghazi,  Rad, 
 Karlsson,  &  Haftor,  (2018)  in  chapter  one,  as  a  system  that  integrates  and  manages  internal 
 information.  



4.4. Limitations


There  exist  some  limitations  concerning  this  methodology.  First  of  all,  there  is  an 
 implementation-time  related  limitation.  It  was  forementioned  that  experts  agree  that  there 
 should be a at least a two-year gap between the deployment of the system and realization of 
 the  benefits  that  ERP  can  have  (Nicolaou,  2004).  This  factor  is  highlighted  by  the  IT 
 Productivity Paradox and later explained by Brynjolfsson (1993), as the result of the “learning 
 and  adjustments”  causing  lags.  To  this  day,  this  theory  is  still  relevant  as  the  world  is 
 experiencing a “renewal of the Solow Paradox of the 1980s, with the digital age around us but 
 not  yet  visible  in  the  productivity  statistics”  (Adler  &  Siegel,  2019).  Once  again,  lags  are 
 offered as one of the main contributors for this contradiction (sometimes referred to as the IT 
 Productivity Paradox 2.0). As CFA Institute editors Adler and Siegel remark, the adoption of 
 new technology  comes with  barriers  and usually takes  time.  For this reason, a limitation  for 
 this  bachelor’s  thesis  has  been  identified,  and  it  defines  that  since  during  the  gap  between 
 implementation and measurement of actual benefits, the companies  most likely got involved 
 in  other  activities  that  are  strategic  to  improve  operations  productivity.  Thus,  it  becomes 
 challenging to attribute the benefits solely to the ERP implementation, as it can be caused by 
 several other factors.  


Taking only the answers to the first question (as it the most relevant for this study), it 
implies that firms answer whether they are currently using a system, and  it does not go into 
details about when they implemented the system, which system they use, whether or not they 
tried  and  failed  to  implement  ERP  before,  etc.  For  this  research,  this  information  could  be 
relevant  because  it  would  influence  some  factors.  For  instance,  if  a  company  did  try  to 
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implement  an  ERP  system  and  was  unsuccessful,  just  like  the  infamous  failure  of  SAP  in 
Revlon described in chapter 2, it would have a major impact on its productivity (and therefore 
on the measurements used as dependent variables). And, although in the case of Revlon and 
Lidl,  the  companies  returned  to  their  legacy  systems,  there  could  be  the  possibility  that  the 
company was not using an ERP before and went back to not using any system at all after the 
failed deployment of the software. In this case, the answer would be registered as 0 (equals to 
no  ERP  utilization),  when  in  an  ideal  manner  it  would  be  considered  as  an  ERP  usage 
anyways, or there should be a third category (e.g. deployment and failure =3). In conclusion, 
an  answer  of  either  “yes”  or  “no”  to  ERP  usage  is  an  oversimplification  of  the  possible 
scenarios that could occur.     
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5. PRACTICAL SECTION 



5.1. ERP’s impact on the performance objectives 


In  this  section,  the  changes  after  ERP  adoption  on  each  individual  performance 
 objective  is  analysed.  Furthermore,  as  it  was  previously  mentioned  (Chapter  3),  improved 
 performance  in  quality,  speed,  flexibility,  and  dependability  can  lead  to  a  subsequent 
 enhancement  on  the  cost  objective.  A  regression  analysis  will  take  place  in  order  to 
 investigate the scope of ERP implementation effect on cost performance. 



5.1.1. Quality Objective 


Previous  research  established  a  relationship  between  IT  and  quality  performance 
 (Sánchez-Rodríguez  &  Martínez-Lorente,  2011).  The  authors  argue  that  IT  and  quality 
 management are complementary resources  and when combined, it leads to a positive impact 
 of IT on the quality performance objective. For the purpose of the study, Sánchez-Rodríguez 
 and  Martínez-Lorente  identified  three  main  information  technologies  that  are  able  to 
 complement  the  capabilities  of quality  management.  Enterprise Resource Planning is  one of 
 them.  According  to  Bluemner  (2015),  ERP  is  a  tool  that  combines  IT  and  quality 
 management,  by  having  the  latter  as  a  module.  Its  purpose  is  to  control  for  quality-related 
 metrics  such  like  error  rates  in  the  production  output.  The  conclusion  reached  in  the  study 
 conducted  by  Sánchez-Rodríguez  and  Martínez-Lorente  is  that  ERP  does  have  a  positive 
 impact  on  quality  performance  when  such  software  is  mediated  by  quality  management, 
 which  is  a  module  of  ERP.  Additionally.  Further  customization  is  possible  for  industry-
 specific purposes.  


In  order  to  illustrate  said  impact,  the  food  and  beverage  industry  is  taken  as  an 
 example.  Leedale  (2018)  explains  that  tools  such  as  ERP  are  crucial  for  companies  in  the 
 aforementioned  industry  because  it  enables  businesses  to  “view  detailed  tracing  of  affected 
 lots and direct materials allows for a more targeted and less costly recall”. In this sense, if a 
 business  is  able to improve their product  and lot traceability, they will be able to  assess  the 
 issue  in  less  time  and  therefore  with  less  resources.  The  author  further  states  that  managing 
 recalls is important but what can give a company competitive advantage is quality assurance, 
 which is the process of preventing mistakes in production before they take place. “Statistical 
 process  control  (SPC)  charts,  quality  reports  and  summary  information  regarding  audits, 
 NCRs  (Non-conformance  reports),  or  corrective  action  and  preventive  action  (CAPA) 
 processes” are some of the important features that are needed for quality assurance, and that 
 can  be  accessed  by  having  an  enterprise  system  which  integrates  the  information  of  the 
 company.  


Fundamentally,  if  a  company  is  able  to  manage  recalls  in  the  most  effective  manner 
and is capable of prevent such mistakes in the production output, this will lead to a better cost 
performance by reducing recall costs though the improvement of the quality objective.  
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5.1.2. Dependability Objective 


According  to  Slack  et  al.  (2013),  dependability  usually  does  not  play  a  role  in 
 determining if the customer is likely to purchase the product for the first time. However, even 
 if an operation meets the standard for the other objectives, if a company underperforms in the 
 dependability objective, the benefits previously incurred might be outweighed.  


In order to examine the impact that ERP has on dependability, the SCOR model will 
 be  used.  SCOR  stands  for  Supply-Chain  Operations  Reference,  and  it  consists  of  over  250 
 metric that serve as tools to assess supply-chain related matters (Association for Supply Chain 
 Management,  n.d.).  These  metric  are  categorized  into  five  performance  attributes.  The  first 
 attribute, reliability, is taken to evaluate how ERP can help a company improve dependability. 


According to ASCM (n.d.), the reliability attribute determines if a company is able to perform 
 tasks  up  to  the  expectations  in  a  consistent  fashion.  Furthermore,  the  three  most  important 
 reliability-related metrics are identified: 


-  Right quality. How ERP usage can improve quality and lead to a reduction of  costs 
 was  explained  above.  However,  in  the  context  of  the  food  and  beverage  industry 
 example, the quality objective is not the only objective that improved its performance 
 for  the  ERP-adopting  firm.  If  through  quality  assurance,  ERP  is  able  to  provide 
 managers  with  tools  to  reduce  the  number  of  product  recalls,  it  also  means  that  less 
 clients will be dissatisfied with the purchases. Thus, improving the performance of the 
 dependability objective as well. 


-  On-time. ERP  can  have  some  applications  or  modules  which  have  the  purpose  to 
 make  sure  the  on-time  delivery  of  the  products  is  achieved.  Supplier  Performance 
 Management (SPM) and Production Scheduling are some of them. SPM is a solution 
 that can be included in ERP are a module or implemented separately (compatible with 
 ERP), which has the purpose of tracking and evaluating the performance of suppliers 
 (Chaudhary, 2011). Supplier relationship management (SRM) is similar to SPM in the 
 way  that  both  solutions  deal  with  supplier  matters,  but  SRM  has  a  more  holistic 
 approach  and  it  not  just  tracks  the  performance  of  the  supplier,  but  encourages 
 collaboration  (Day,  2014).  Moreover,  Production  Scheduling  is  another  possible 
 module  of  ERP,  particularly  in  manufacturing  sector-specific  software,  that  delivers 
 information  in  real  time  about  delivery requirements  and other  data  which is  used to 
 create  the  most  efficient  schedule  to  comply  with  the  customers’  demands  (Kocsi, 
 Matonya, Pusztai, & Budai, 2020). All of the aforementioned modules or applications 
 have the purpose to help companies be consistent with their promised delivery time.    


-  Right  quantity.  Finally,  the  feature  of  ERP  that  paved  the  way  for  the  software  to 
become what it is today is inventory management. As explained in the section one of 
this thesis, MRP was created so manufacturing firms could control their inventory in a 
more  efficient  way  (Slack  et  al.,  2013).  According  to  de  Kok  (2017),  ERP  systems 
contain  inventory  control  features  that  track  sales,  purchased  material  and  other 
relevant information for the production. Through the integration of this data and real 
time  availability  of  it,  companies  can  reduce  the  risk  of  having  a  materials  shortage 
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during  the  manufacturing  processes.  This  way,  factors  like  delivering  the  right 
 quantity  of  products  can  be  consistent,  therefore  improving  the  performance  of  the 
 dependability objective.   


These  features  of  ERP  contribute  to  a  more  dependable  operation  and  subsequently  an 
 increase of sales or reduction of production costs. Dependable quality and delivery meet the 
 customer’s expectations, making it more likely to repeat the purchase. And dependability also 
 reduces  mistakes  inside  the  operation,  making  it  possible  to  reduce  waste  and  prevent  extra 
 costs.       



5.1.3. Speed Objective 


Speed is related to the dependability objective, it the way that it considers meeting the 
 manufacturing  and  delivery  times  set  out.  However,  it  is  also  concerned  with  potentially 
 succeeding  the  proposed  time  to  the  customer,  thereby  delivering  value,  as  explained  in 
 chapter number 2.  


In his widely referenced Harvard Business Review article, Davenport (1998) explores 
 multiple  case  studies  where  ERP  was  implemented.  Here,  in  one  case,  he  finds  that  ERP 
 slowed down the production process  and delivery times due to  more rigidity in the business 
 processes  after  the  ERP  implementation.  However,  in  most  other  cases,  the  opposite  was 
 found.  Elf  Atochem,  for  instance,  achieved  success  and  improved  customer  satisfaction  by 
 speeding up their workflow. Another example is Autodesk, a company which “used to reach 
 its  customer  within  two  weeks;  however,  after  ERP  it  sends  98  percent  of  orders  in  24h”. 


(Davenport, 1998) 


The positive findings are further strengthened by Jenson and Johnson (2002), who in 
 the case of Japanese company Fujitsu found reduced cycle and delivery times. Wieder, Booth, 
 Matolcsy  and  Ossimitz  (2006)  further  discovered  a  decrease  in  production  time  due  to  ERP 
 implementation,  providing  customers  with  greater  perceived  value.  McGaughey  and 
 Gunasekaran  (2011)  found  an  increase  in  decision  speed  with  ERP,  as  human  error  was 
 reduced, and processes streamlined.  


Many  of  these  findings  of  increased  speed,  including  an  article  by  Mathrani  and 
 Viehland  (2005),  focus  on  manufacturing  firms.  As  the  regression  analysis  of  this  thesis 
 focusses on manufacturing firms, this makes the findings all the more relevant. Hence, the sub 
 conclusion  reached  here  is  that  the  information  integration  and  wholistic  business  overview 
 that ERP provides, enables efficiency and speed. Speed is achieved in delivering an output to 
 the customer, by internal time reduction in production, decision making and logistics. 


Speed can impact both revenue and expenses. For revenue, the faster delivery of the product 
can be seen as an extra value that customers are willing to pay for. As efficiency is part of the 
increase in speed, expenses are reduced as well due to the elimination of unnecessary steps in 
the process (Davenport, 1998). 
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5.1.4. Flexibility Objective 


The  afore  described  SCOR  model  (Association  for  Supply  Chain  Management,  n.d.) 
 also  contains  another  performance  attributed  called  flexibility.  Millet,  Schmitt  and  Botta- 
 Genoulaz (2009) who use the SCOR model to assess the ERP implementation, state that ERP 
 allows companies to react to different market situations and be flexible in various other ways. 


They  argue  for  this  flexibility  with  the  implementation  of  information  from  the  entire 
 enterprise as well as the ability to combine resources from different businesses (Millet et al., 
 2009).  This  is  the  case  even  though  ERP  is  also  meant  to  streamline  business  operations 
 (Davenport, 1998). 


As  described  in  chapter  2,  the  flexibility  objective  consists  four  different  types  of 
 flexibility. For each, the changes after the ERP implementation are exemplified below: 


- Product or service flexibility. One type of flexibility declared by the afore mentioned 
 authors  is  flexibility  in  the  “product  configuration”.  This  is  achieved  by  the 
 implementation  of  ERP,  as  the  system  allows  the  identification  and  unification  of 
 resources  within  the  enterprise.  With  this,  the  firm  becomes  more  flexible  by  being 
 able to use product inputs from various areas, increasing configurability. (Millet et al., 
 2009) 


-  Mix  flexibility.  The  authors  Yen  and  Sheu  (2004)  found  that  ERP  is  implemented 
 when companies compete with product-customization. In this case, the importance of 
 ERP’s capability of information sharing is pointed out. 


-  Volume  flexibility.  Referring  to  adaptability  in  production  volumes,  volume 
 flexibility  is  also  enabled  by  ERP  as  it  allows  information  exchange  throughout 
 different  business  stages.  Accordingly,  changes  in  demand  or  bottlenecks  throughout 
 the  process  may  be  communicated  and  forecasted,  allowing  to  make  changes  and 
 enhance flexibility. (Yen and Sheu, 2004) 


- Delivery flexibility. For the last flexibility-type, Millet et al. (2009) find that delivery 
 may  be  improved  after  the  ERP  implementation  as  links  within  the  supply  chain  are 
 tightened, the information distribution is improved and breadth of information sources 
 is increased.  


Taking into account all flexibility types, it can be inferred that ERP helps companies 
 to  react  to  external  forces  and  changes  in  its  environment.  This  is  due  to  the  information 
 integration that it offers. Further, the increased flexibility has implications for areas like cost 
 and speed, once again showing the interconnectedness of the performance objectives. 



5.2. Performance of the Cost Objective 


The beginning of this chapter describes how the use of ERP improves the performance 
of  the  quality,  speed,  flexibility  and  dependability  objectives,  and  can  lead  to  a  better  cost 
performance  objective  and  therefore  increased  productivity,  either  by  reducing  costs, 
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