
 

Enterprise Resource Planning Systems in 
Healthcare Sector 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

University of Oulu 

Department of Information Processing 

Science 

Master’s Thesis 

Martin Katongo Mucheleka 

Date 23.10.2014. 



2 

 

Abstract 

The purpose of this thesis work was to find out how Enterprise Resource Planning 

systems (ERP) have been used in the healthcare sector and how ERP systems could be 

used to improve the healthcare services. Some findings were discussed and 

recommendations were made about how ERP systems could be used in the healthcare 

sector.  

 

The thesis was written using literature review research method. Literature is the study that 

involves gathering and studying earlier knowledge about a specific topic of interest. 

Various documents were studied regarding the use of ERP in healthcare 

institutions.  Literature review was used to show how ERP systems have been used 

previously in some healthcare institutions and organisations.  

 

Based on the literature used in this study, ERP systems have not been widely reported to 

have been used in the healthcare sector. On the other hand, other findings showed that 

ERP systems could be used in the healthcare sector to improve their quality of services.  

 

Therefore, if ERP systems were successfully implemented in a healthcare organisations, 

it was suggested that it would bring about significant change especially in finance, human 

resources, and capacity, revenue and admission resource functions. ERP systems could 

also improve profitability and services in the healthcare organisations. 

 

Keywords: Enterprise Resource Planning (ERP), Healthcare, Literature review and 

Research.  
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1. Introduction  

The purpose of this study was to find out how the healthcare sector has used Enterprise 

Resource Planning (ERP) systems in the past and to find out how ERP systems can help 

improve healthcare services. According to prior knowledge, there have been some 

attempts to implement ERP systems in some healthcare organisations. Therefore, research 

articles about the subject were gathered from earlier studies by other researchers and 

analysed the information gathered to answer the research question.  

 

There is an increase in attempts to improve the healthcare services across the globe.  

Information technology is being used and researched to find solutions for various 

challenges facing the healthcare sector. This is what influenced the motivation to study 

this important topic. ERP systems have been used in other sectors of industries such as 

manufacturing, logistics and indeed now being used in other sectors. Healthcare 

organisations face various challenges in their quest to deliver quality healthcare services. 

This further motivated the desire to study this particular topic to understand what has been 

done and could be done to improve the delivery healthcare services. 

 

In additions, Information Technology (IT) has grown and encompasses all the industries 

and therefore the healthcare sector are currently going through fundamental changes. 

These changes are prompted by the desire to reduce costs, become more competitive in 

the healthcare sector, and desire to improve personalised personal healthcare (Siau, 2003.) 

IT has been seen as a way through which costs could be reduced and speeding up 

processes by automating many different tasks and avoiding repetitions thereby improving 

operations. (Weill & Broadbent, 1998.) 

 

Business environments today have taken different shapes, and necessary ERP systems are 

essential to have a more efficient environment to make strategic decision for an 

organisation. Therefore, the healthcare organisations are not an exception to the new 

business changes taking place now. Challenges being faced today can be tackled by the 

adoption of ERP. (Lee & Kwak, 2009.) 

 

ERP systems are information technology systems that help organisations integrate many 

organisations’ activities to combine them into a single system; this helps organisations to 

coordinate their activities and saves them time (Trimmer, Lela & Wiggins, 2002). 

 

Larger organisations have been the main implementers of ERP systems.  ERP systems 

provide solutions for many organisations that have successfully implemented them. The 

healthcare industries are also some sectors that could benefit from the ERP systems 

implementation. ERP systems facilitates organisations using them with an opportunity to 

integrate individual information system while providing an organisation with operational 

and technical benefits such as personnel reductions, service improvements, order 

improvements, cost reductions on logistics and procurements. (Trimmer et al., 2002.) 
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The research problem in this research study was: How can ERP systems help improve 

healthcare services? 

 

Literature review was the scientific research method applied in this study. Literature 

review was used in this research study because the aim was to use prior knowledge to 

answer the research question. Literature review is the best method to carry out such a 

research study as recommended by Rowley and Slack (2004), Kitchenham (2004), and 

Staples and Niazi (2007). 

 

This thesis brings to light some knowledge about how ERP systems have been used in 

the healthcare organisations and how they could be used. Healthcare organisations use 

different information systems that are not integrated. Therefore, healthcare organisations 

face challenges of sharing the important information amongst different entities. The thesis 

also high lights some challenges faced by ERP in the healthcare sector and the benefits 

that ERP brings to the organisations that successfully implement and integrate an ERP 

system. 

 

The structure of this thesis begins with the introduction of the research question, 

proceeded by research method and research approach. ERP systems are introduced and 

explained according to various earlier studies. Later on, ERP is discussed in relation to 

the healthcare sector.  

 

Other discussions then follow to explain and high lighten the prior knowledge about the 

usage of ERP as explained by previous studies. ERP system benefits, disadvantages and 

challenges of ERP systems in the healthcare industry are also discussed. Finally the whole 

study in discussed in the conclusion and references listed accordingly. 

 

Finally, the findings are presented to answer the research question. The conclusion ends 

the whole the work by summarising the main point and findings of the study.  

 

The structure of this study is as follows: 

 

 Introduction which includes the purpose of the study, motivation to do the study, 

research question and the contribution of the study. 

 Research Method which discusses literature and research approach 

 The literature which brings to light the prior knowledge such as healthcare and 

ERP systems 

 Findings ae discussed and they include advantages and disadvantages of ERP 

systems as noted in prior knowledge 

 Conclusion is presented to conclude the whole study and list all the references.  

The list summarises the main steps used in this thesis work and the main topics and sub 

topics used in this thesis. The steps have specific titles and sub titles, all these are 

explained and discussed in detail in the respective sections. The aim of explaining the 

steps is to familiarize the reader on the structure of the thesis and make known what 

follows after every each section. 
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2. Research Method 

This section discusses what literature review is, and the research approach employed in 

this research study. Literature review has been described differently by various authors 

as reported next. 

2.1 Literature review 

According to Kitchenham (2004), literature review is a way of planning, conducting, 

evaluating, and interpretation of all available relevant research information to a particular 

research question, topic area or phenomenon of interest. The aim of performing a 

literature review is to give a fair review of rigorous and trustworthy information subject 

to auditable methodology.  

 

Therefore, Literature review is conducted using the guidelines and phases that 

categorically answer the research question, planning the review, doing the actual review 

and finally reporting the review. (Kitchenham, 2004.) 

 

Rowley and Slack (2004) wrote that literature review identifies the existing knowledge 

about a specific subject or research question and organising the relevant literature to be 

used in the study. Summarising the literature of earlier and current studies and thereby 

identifying areas of future research in the said subject area. Literature review is important 

because it supports and identifies a research topic or question, and makes contribution to 

the study area.  

 

Furthermore, Ramey and Rao (2011) wrote that systematic literature review is a form of 

research which conducted using the three phases, planning the literature review, 

conducting the literature review and finally revealing and circulating the information. 

 

In addition, Staples and Niazi (2007) further explain that systematic literature review is a 

method of identifying, assessing and analysing first hand published studies to answer 

research questions. The application may be done according to the Figure illustration by 

Webster and Watson (2002) urge to demonstrate activities mastered at the application of 

the concept –centric approach to conducting literature review. In their Figure they list 

articles and derive concepts which they list in the row to be used in literature.  

 

Therefore, literature reviews are research studies conducted for many different reasons 

such as, learning about how much is known about a topic, answering a research question 

in regard to the existing research information about the subject matter (Okoli & 

Schabram, 2010). On the other hand Ramey and Rao (2011) described literature review 

as a research method of conducting research using three phases. Planning the literature 

review, conducting the literature review and finally revealing and circulating the 

information obtained after conducting the study in form of reporting the findings of the 

prior knowledge. 

 

Literature review is applied in research study by demonstrating activities such as, 

explaining and finding answers to the research question, illustrating activities in different 

forms such as, picture, sketches etc., making connections of activities and describing 

activities. In rigorous literature review, applications are made by the processes of, 
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identifying the most important aspects of the study and secondly placing the citations in 

the right places. (Levy & Ellis, 2006). While Turner et al., (2010) define literature review 

as a method of “identifying terms and collecting relevant research articles” to answer a 

research question or study an area of interest. 

 

Finally, Rowley and Slack (2004) wrote that literature review identifies the existing 

knowledge about the subject or research question thereby organising the relevant 

literature to be used in the study. Accordingly, literature is applied mainly by first finding 

what the existing research say about the research question and then interpreting the 

findings and explaining further, thereby identifying rooms for further research in the 

subject area. The prior studies are scanned and are examined to answer the research 

question. Different libraries and journals are used to find relevant existing knowledge to 

be used in a study.  

 

The phases of the literature review used in this study are illustrated in the next Table 1. 

Table 1.  Literature review phases. 

 

 

Table 1 summarises literature review according to the steps by Kitchenham (2004). There 

are similar approaches of conducting rigorous literature review as explained by other 

researchers as Rowley and Slack, (2004), Okoli and Schabram, (2010), Staples and Niazi 

(2007), and Levy and Ellis, (2006).  

 

2.2 Research approach 

Different prior literature about ERP in healthcare was collected to help to answer the 

research question. The existing information helped to answer the research questions and 

report the findings according to the prior research that have been conducted. The 
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information obtained herein was used to explain what has been done and what needs to 

be in the future research on the subject. 

 

Therefore, several steps were taken to conduct this research study, firstly when the 

research question was agreed; secondly, searching for relevant research articles in relation 

to the research question.  

 

In addition, digital libraries were used to collect prior knowledge used to answer the 

research question.  

 

 ACM Digital Library - http://dl.acm.org/ 

 Emerald insight - http://www.emeraldinsight.com/ 

 Google Scholar - http://scholar.google.fi/ 

 IEEE   - http://ieeexplore.ieee.org/Xplore/home.jsp 

 Science Direct - http://www.sciencedirect.com/ 

 Web of science - webofknowledge.com 

 Inderscience - http://www.inderscience.com/ 

 World Scientific - http://www.worldscientific.com/ 

 Tellus Library - http://www.oulu.fi/library/  

 

Figure 1 represents the libraries used to collect journals, conference proceedings, theses 

and digital books and the number of copies per library. 

 

 

 

Figure 1. Libraries and the number of documents retrieved. 

Figure 1 shows the actual libraries that were used to conduct this research and how many 

documents were retrieved and used in the study. Besides this the information in the graph 

shows the number of citations per library respectively. This information is also presented 

in the reference list. 
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Besides the digital libraries, University of Oulu Tellus Library was the only library used 

for hard copy materials, though only a single thesis was found useful at the time of this 

study. Next is Figure 2 representing the types and number of journals, digital books, 

conference proceedings, and unpublished theses.  

 

 

 
Figure 2. Extracted document according to their category. 

 

Figure 2 illustrates the number of journals, conference proceedings, digital books and 

unpublished theses used to conduct the study. 

  

The first scientific search for the articles was done in Google Scholar and it gave 3,800 

articles, the search string “ERP systems in healthcare”, .The search result was narrowed 

down as all the 3,800 articles could not possibly be useful. The search was therefore 

narrowed down to articles that included keywords such as Decision Support systems, 

Information systems, Healthcare, Knowledge Management, Public health, Business 

processes and Software.  

 

The search for the articles was refined and some truncations made. 380 articles were 

returned. Articles with a search string “ERP systems and healthcare” were mainly being 

sort for during the search.  

 

Therefore, more refined search for article was pursued from the 380 to get only articles 

that addressed or contained such phrases and information about ERP, healthcare, Social 

Science and Medicine. This was further limited to topics of Healthcare, Health Service, 

Health System, Health Insurance, Health Promotion and the final hit was 80 hits.  

The document were obtained through Google Scholar which provided the links to the 

actual libraries which contained the retrievable pdf files. Besides this, Google scholar also 

provided ready pdf files of the journals which were simply retrieved without links to any 

libraries. 
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To select articles and journals to be considered for use in this thesis work, the criteria 

employed was browsing through: 

 

 Titles of the document in question  

 Abstract 

 Table of Content 

 Conclusion. 

In this study, the criteria used to find and choose the research articles and journals was 

determined by the titles, because titles give an impression of the topic covered in that 

particular document. Abstracts play an important aspect in deciding to pick the document 

for consideration as potential document because the abstract give an over view of the 

whole document in question. The table of content also was also employed and gave a clue 

of what to expect in the whole document. Finally, the conclusion is a little bit more 

detailed and gives a clear understanding of the whole document. 

 

Therefore, the documents retrieved and selected to be considered for the final thesis work 

were 80 as shown in Figure 3 and Reference list. The 80 articles were found suitable to 

be used in this research work. This was arrived at after thoroughly reading through the 

articles and journals. It is important to note that the selected journal articles from the 

different digital libraries mentioned. 

 

During the search and browsing through various journals and articles, same articles and 

journals were found in different digital libraries and others had no link for extracting the 

whole document for further scrutiny. Such documents without the link for the whole copy, 

only provided a preview of the abstract. Therefore, these were not taken into consideration 

even though their titles and abstract seemed to meet the expectations. 

 

Google scholar provided a big number of hits with the search phrase “ERP systems in 

Healthcare”. Google scholar was much considered because some of the retained 

documents, provided the access to retrieve the document or open the whole document 

instantly without having to go the actual holding library. Besides this, they too provided 

links to the library holding the document.  

 

Kitchenham’s (2004) description of conducting literature review was partly employed to 

conduct this study. The description requires planning, conducting, evaluating and 

interpreting all the available research information to answer the research question. To 

sum up the research approach and show how it was conducted, Figure 4 is next to 

summarise all the phases of the research approach. 
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Figure 3 is used to illustrate the stages and phases that are used in this study. 

 

 
Figure 3. Research approach summary. 

 

The research approach is summarised in Figure 3, and shows the steps which were taken 

to conduct the study. The Figure shows the main steps of how the research approach 

conducted. The Figure shows that the topic, which was the research question in this 

respect, was proposed and agreed that the research should go ahead.  

 

After agreeing the research topic, the libraries are identified and listed to support and 

carry out the study. Digital libraries such as ACM Digital Library, Science Direct, 

Elsevier Science Directory, IEEE to name but a few were used identified. Then searching 

for scholarly articles and collecting them for further scrutiny, exposing the information 

and finally analysing and reporting the findings of the study. 

 

However it was difficult to search for specific journals or articles through the digital 

libraries. In this case, Nelli proved very helpful as it contains many database. “Nelli is the 

National Electronic Library Interface that is used by students and the staff of the Finnish 

Universities and University of Applied Sciences. Nelli portal gives access to many 

different electronic libraries and databases”. (www.nelliportaali.fi.) Therefore, google 

scholar was accessed through Nelli portal. Google scholar gave access to various 

document, despite that some journals and articles could not be opened in google scholar 

but there were links to specific libraries. Next Figure 4 summarises the main web links as 

describe. 
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Links used to arrive at Google scholar which further directed to the specific holding 

library. 

 

 

Figure 4. Order of the links used to arrive at the documents used in this study. 

Figure 4 show the links used to arrive the google scholar which provided many links to 

other electronic libraries holding specific journals and articles that have been used in this 

study. The links are in the order leading to the google scholar through the University of 

Oulu, which requires affiliation such as a staff or student to access the libraries. Through 

google scholar, other libraries were accessed as there were ready links to the holding 

libraries with the Pdf documents.  
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3. The Literature 

This section presents the literature study of ERP systems in the healthcare sector. The 

section is divided into several parts: healthcare, ERP systems and its characteristics, some 

discussions about the healthcare sector, challenges of the healthcare/ERP, and finally the 

benefits and disadvantages of ERP. 

3.1 Healthcare 

The healthcare industry depends on information and is knowledge based in the manner it 

executes its service through connection to hospitals, clinics, pharmacies and customer. 

Sharing knowledge in this industry has become important for the industry in order to 

reduce costs and improving the services rendered to the customers. It is therefore very 

important for the healthcare to be able to collect, and share information amongst several 

entities for clinics, billing and the use of information for knowledge within the healthcare 

organisation and stakeholders. (Bose, 2003.) 

 

The healthcare sector faces many challenges and pressures in while they seek to provide 

quality healthcare services. The healthcare sector faces challenges such as high costs, 

providing quality healthcare services and the ever rising demand for these services 

(Akbar, 2003.) But nonetheless, with the help of IT, the physicians have gotten help in 

many different ways. Business Intelligence is data analysis and knowledge that relates to 

the decision support in healthcare. Healthcare sector is a very different industry as 

compared to other economic industries in terms of management. The management of the 

healthcare industry involves many stakeholders such as the government, clinicians, 

service providers and users. (Soltan-Zadeh, & Córdoba, 2014.) 

 

Besides the challenges of costs and demand for quality healthcare services, Heathfield 

and Louw (1999) pointed out that healthcare providers such as physicians can no longer 

entirely rely on their knowledge and memories to effectively put to use their scientific 

knowledge that is important to their professional practice. This is so because the 

profession has reached a crisis stage because the knowledge has increased and new 

practices have imaged. 

 

In addition organisation have realised that IT plays an important role and adds more value 

to an organisation. Therefore, different organizations have been acquiring IT systems in 

the last twenty years and the healthcare sector has not been an exception in investing 

heavily in technology (Menon, Lee & Eldenburg, 2000.) Besides, clinicians, physicians, 

nurses and managers need quality tools for improving and coping with emerging medical 

technologies and methods for them to maintain quality healthcare services. (Kunkel, 

Rosenqvist & Westerling, 2007.) 

 

The healthcare industry is a very complex area of study especially when it is combined 

with information systems. Information technology has progressed very much in the past 

four decades and many information system packages with considerable power have 

emerged, though at lower costs. Some argued that healthcare has not progressed much in 

terms of Information technology, but the technical part of medicine has progressed well 

but the management of medicine from different aspects such as financial have not due to 

the bureaucratic and administrative functions that lack the information technology aspect. 
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(Beaver, 2002.) Next is the Figure 5 illustrating the complexity of the healthcare 

organisation. 

 

Figure 5.   An example of the complexity of a healthcare organisation. 

Figure 5 illustrates the departments of a healthcare organisation and gives an idea of how 

complex healthcare organisation based on the earlier knowledge by Beaver (2002) and 

Paré and Sicotte (2011). In addition, Figure 4 shows both the front desk and back which 

are all involved the daily affairs of running a healthcare organisation as they are a source 

of various data. 
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Paré and Sicotte (2011) further wrote that healthcare organisations are complex and are 

experiencing high operation costs world over. They further explain that computer based 

information systems could have positive results on the reduction of the costs on the 

healthcare organisation. It is for this reason that in North America managers and clinicians 

are resorting to heavily invest in information technology in the quest to improve 

healthcare services and reduce costs. As noted by Paré and Sicotte (2011), the healthcare 

organisations are a complex organisation with several departments. 

 

Moreover, computerising the healthcare is an idea that has been around since the 1960s, 

when the computers were first introduced and used in the hospitals with the concentration 

on dealing with finances (Grimson, Grimson & Hasselbring, 2000). In many different 

parts of the world healthcare organisations are looking at ways to reduce their costs of 

providing their healthcare services. Different approaches have been considered; 

integration of the healthcare systems was one of the considerations. This was so because 

it has the benefits of coordinating different systems and the enhancement of clinical 

practices and processes which information technologies plays important roles. (Southon, 

Sauer & Dampney, 2014).  

Furthermore, healthcare institutions require improving their quality of health services to 

higher standards. The world has is changing and due to the development of new 

phenomenon of information technology and globalisation, every sector or industry are 

changing their shape to meet new challenges being experienced and to have access to 

meet and serve more customers. Many tools are being developed to help solve the 

challenges in organisation and these tools are defining how the organisations should be 

and operate if they are to achieve their goals, thereby defining new modes of knowledge 

creation. (Gibbons et al., 1994).  

3.2 ERP systems 

This section discusses the definitions of ERP systems and the history or origins of ERP 

systems. 

 

ERP systems draw their origin from MRP which was developed to support controlling 

and scheduling (van Merode, Groothuis & Hasman, 2004, and Barton, 2001). The 

development and implementation of central computing systems began in the 1960. 

Organisations automated their inventory control systems and control packages.  During 

the 1970 MRP were developed and they included planning the product or parts 

requirements. Due to this development, in the 1980s, MRPII was developed with the aim 

and emphasis to optimise and synchronise material and production requirement.  

 

The new MRPII included modules such as finance, human resource, engineering, 

distribution and project management. ERP systems later appeared in the 1990s with more 

wide inter-functional coordination and integration. Basing the technology on MRP and 

MRPII, ERP systems integrate many different business process and functions and 

furthermore, the ERP vendors included more modules as add-ons. (Rashid, Hossain & 

Patrick, 2002.) 
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To show this change of events, Table 2 is next and gives a brief overview of the steps and 

changes that took place to arrive at what is called ERP systems. 

Table 2.  ERP Evolution from 1960s to 2000s. 

2000 Extension of ERP systems 

1990 ERP systems come into existence 

1980 Manufacturing resource planning (MRPII) 

1980 Material requirement planning (MRP) 

1960 Inventory control packages 
 

Table 2 summarises the changes that took place prior to arriving at ERP systems in the 

1990s.  From the 1960s, several changes took place as shown in the table. 

ERP systems are defined as business management software that allows organisations to 

use the system of integrated applications to manage the business. ERP software integrates 

all the operations of an organisation into a single unit, such units as, information process, 

manufacturing, sales and marketing and planning within an organisation and integrated 

units that could be internal or external units and making the system flexible. (Bingi, 1999.) 

 

Adding on to the definitions of ERP systems, Somers and Nelson (2001) described ERP 

systems as an innovation that allows organizations to have end to end connectivity of their 

functions and processes. While Klaus, Rosemann & Gable (2000) went further to explain 

that ERP systems as commodities or products in the form of computer software. These 

can be seen as development objectives bringing all processes and data of an organisation 

into a single integrated structure or infrastructure for business solutions. In the recent 

years organisations have invested a lot of resources in the implementation of ERP 

systems. ERP systems integrate all departments and functions of an organisation into one 

computer system that all the departments can reliably use and access simultaneously. 

Furthermore, Shehab et al., (2006) defined ERP systems as business management systems 

that brings together integrated complete software which can be used in an organisation if 

they are successfully implemented to integrate all the business functions of the 

organisation. According to Amoako (2004 & 2007), ERP systems software that are 

designed to help the organisation that have successfully implemented an ERP system in 

their organisation with a single source of information and avoid many sources of data and 

thereby reducing errors. 

ERP systems are an important technologies that brings transparency into an organisation 

due to their nature of sharing information through the centralised databases (Akkermans 

et al., 2003)  

 

In conclusion, ERP systems are defined differently as the prior knowledge suggests. 

Different authors referring to it as an Innovation (Somers & Nelson, 2002), while other 

describing it as a business management software (Bingi, 1999), products of computer 

software. (Klaus et al. 2000).  



18 

 

 

 

Based on the prior knowledge about ERP systems, Figure 7 summarises the business 

departments and integration of ERP systems. 

 

Figure 6.  ERP system integrated in a healthcare organisation. 

Figure 6 illustrates an overview of an ERP system and the integrated departments with a 

centralized ERP database. The configured ERP package only requires installation for 

individual client specifications. 

 

The implementation and integration of an ERP system in an organisation aims to improve 

business, operations and improve the already existing IT infrastructure of the 

organisation. ERP systems have shown to have tremendous impact on the organisation 

around the world. (Grant, 2003.)  

 

Besides, ERP systems support process mining which allows the analysis of event logs of 

data. Healthcare organisations handle large amount of patient data and therefore, ERP 

systems and other IT applications make the work easier. Hospitals also need to have 

integral view of the healthcare IT applications to be able to deliver various services to 

patients. (Mans et al. 2009.) 

 

Furthermore, ERP systems are IT systems that help organisations integrate many 

organisations’ activities to combine them into single system. This combination helps 

organisations to coordinate their activities and saves them time (Ainsworth, P. 2001). The 

benefit of having a centralised database therefore, is that organisations are able to make 

informed decisions as mentioned Kumar, Maheshwari & Kumar (2003), and avoid 

duplication of work. In addition Handzic and Ozlen (2013) wrote that ERP is a 

commercial product which comes in three different forms and offered to the organisations 

in different brands by a variety of vendors.  

ERP systems are business management software that allows organisations to use the 

system of integrated applications to manage the business. ERP systems integrates all the 
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operations of an organisation into a single unit such as, information process, 

manufacturing, sales and marketing and planning within an organisation and integrated 

units that could be internal or external units. (Chen & Popovich, 2003.)  

 

 Besides these definitions, Gargey and Brady (2005) described ERP systems from a 

different perspective. ERP systems are software packages which allows an organisation 

to see the entire organisational information and the power to influence the operations of 

an organization. To conclude the definitions and description of ERP systems, Klaus et al. 

(2000) explained the three types of ERP systems commonly used and offered by various 

ERP vendors: 

 

 Generic Form Software which targets specific industries and must be configured 

to be used. 

 Packaged Software is preconfigured ERP software which is tailored according to 

the industry sector. 

 Configured Package is one which for most users is an operational installation 

which has been individualised according to the client’s specifications and 

requirements. 

Table 3. Summarised types of ERP systems. 

 

Table 3 shows the types of ERP systems discussed in this study and present the details of 

how they are used and specified industries. However there were no examples of specific 

industries mentioned. 

Besides, ERP system providers argued that their products are good and are able to be 

applied and configured to suit any business environment. Therefore, there is no restriction 

which industry or business environment that ERP systems cannot be used (Aslan, 

Stevenson & Hendry, 2012.) ERP systems such web applications systems may help the 

healthcare organisation to effectively carry out its processes such as E-procurement, 
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Telemedicine, E-learning and integrating various information for hospitals, physicians, 

suppliers and stakeholders and patients with insurance organisations. (Hendricks, Singhal 

& Stratman, 2007.)  

Furthermore, ERP systems are considered an important part of technology that are vital 

to the improvement of business processes as suggested by both academicians and 

practioners. (Hendricks et al., 2007.) Next is Figure 7 for an illustrated example of the 

business units that uses ERP systems based on the prior knowledge. 

 

 

Figure 7. ERP definition as described in the prior knowledge. 

 

Figure 7 illustrates an example of an ERP system integrated with various functional 

packages such as Financial, Controlling, Human Resource, Material Management, 

inventory and supplies, and planning. These packages could be developed or integrated 

by the vendor according to the customers’ needs. (Botta & Millet, 2006.) 

The motivation to implement ERP system is derived from the factors of the organisation 

to improve their services and performance of the operations in the organisation and the 

desire to integrate all the organisational systems into a single working system (Oliver & 

Romm, 2000.) Other motivations for the adoption of ERP are to improve the 

organisational efficiency and control the costs. (Chang, Gable, Smythe & Timbrell, 

2000.)  

Handayani et al. (2013) argued that healthcare organisations need to have automated 

information systems in order to meet the demands and provide quality healthcare 

services. In addition Chen, Dolan & Lin (2004) claimed that the healthcare sector have 

stayed behind to these changes and at the same time wrote that different systems are 

currently used in the healthcare sectors to help them conduct their daily work and manage 

their resources effectively. Chen et al., (2004) claim is supported by Stefanou and 
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Revanoglou (2006) who in their research noted that healthcare organisations use many 

different information systems such as patient record management, operating theatre, 

human resources management systems etc. (See also Figure 11).  

In addition, the realization by an organisation that their current systems and applications 

or process are inadequate to meet their goals and offer quality services, motivates them 

to change the organisation’s information systems. This drives the organisations to try to 

improve their information systems (Chen, 2001.) To conclude and interpret this 

discussion, Figure 8 summarises the concept of ERP integrations into an organisation 

 

 
 
 
Figure 8.  ERP system integration concept with departments’ applications. 
 

Based on the literature, Figure 8 illustrates the concept of various units of the automated 

applications of the healthcare units such as the pharmacy, inventory, human resource etc., 

all having access to the integrated ERP systems database. 

 

According to Madu (2004), ERP system integrated into an enterprise reliability system 

would help an organization to bring the organizational information in one place. The 

integration helps the organisations to have a single view of an organisation’s 

information. The organisation’s information is viewed and shared with all the entities 

such as the departments (business units) within an organisation and outside partners 

such as suppliers for instance.  
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3.3 ERP systems characteristics 

There are various organisations providing ERP services and the common organisations 

are as follow with their market share in Europe. These are notable organisations that are 

suppliers of ERP systems. SAP has the biggest  share of the market with a 25% share 

followed by Oracle who have 18%, Baan are below with 12%, JD Edwards have a share 

of 5% while PeopleSoft have 1% and other which includes several organization have 39% 

shares. (Everdingen et al., 2000.) Next is a Figure 9 representing ERP market share based 

on the literature. 

 

 

Figure 9. Considered future ERP suppliers (Everdingen et al., 2000 P.30). 

 

Figure 9 shows the organisations that are considered future ERP suppliers and what 

market share they have on the market in Europe.  

 

ERP systems are different and come with different modules and characteristic. The 

characteristics are different and vary according to the ERP package chosen by an 

organisation. Organisations decide which modules to implement and suitable for them. 

((Klaus et al., 2000.) Therefore, the characteristics are introduced based on earlier studies 

(see Table 3). 

 

Furthermore, Holsapple and Sena (2003) identified several characteristics of ERP 

systems such as decision support systems which is vital to the organisation and helps in 

the decision making process of the organisation. Additionally, Alouhal and Albidewi 

(2014, p 11) further elaborated the characteristics of decision support systems (DSS) in 

organisations and concluded the characteristics of DSS as; 
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 Have a knowledge body that explains all the aspects involves decision-making 

process to achieve different activities.  

 The ability to acquire and describe the knowledge such as data, information and 

other types of knowledge. 

 Ability to choose data for different purposes such as presentation or getting new 

knowledge for other purposes. 

 Ability to provide knowledge which is already formed and arranged or prepared 

for   a particular purpose such as presentation. 

 The ability to interact with the decision makers and participants in a manner that 

is flexible and easy. 

 To be able to coordinate and make easier the interaction amongst several decision 

making participants. 

Moon Nah and Lau (2001) pointed out that another characteristic of ERP are that, ERP 

systems have the ability to automate and integrate all the organisational business activities 

into a single computer systems, thereby making the entire organisation’s information to 

be accessed through a single computer system. 

 

According to Brehm, Heinzl & Markus, (2001), one of the most important and noticeable 

characteristic of ERP packages is that, ERP packages are software programs that are 

usually developed by vendors (ERP suppliers) for organisations. These packages are 

made to meet the requirements of the organisation for which they are needed. This entails 

that ERP systems are different and can be used in various organisations depending on the 

organisations specifications of their requirements. To sum up this theory, Table 3 

describes the types of ERP system packages.  

3.4 ERP and healthcare sector 

This section discusses what ERP systems are and how the healthcare organisations have 

so far used them. In this part, different definitions of ERP systems are discussed, how 

ERP systems work and how healthcare organisations have previously used them.  

 

Klaus et al. (2000) wrote that ERP systems can bring various changes and benefits to the 

healthcare organisations. Some of the benefits that ERP systems can bring to the 

healthcare are streamlining the processes of the healthcare organisation. In return this 

would help the healthcare organisation to manage and control various departments. This 

is so because ERP systems make information available and accessible through their 

modules and centralised database. In addition, ERP systems are known to help 

organisations reduce operational costs. 

 

Grimson et al., (2000) noted in their study “The SI challenge in Healthcare” that 

healthcare institutions and organisation in the past have operated with different 

independent systems without the need for sharing information. The inability to share 

information across many different units and between healthcare organisations brought 

about challenges to develop and operate efficiently and become cost effective.  

 

In addition to support Grimson et al.’s (2000) claim, Berler, Pavlopoulos and Koutsouris 

(2004), pointed out that healthcare institutions embraced different types of systems and 

technologies in the past in attempting to improve the delivery of healthcare services. But 

when dealing with healthcare informatics, the healthcare sector were having problems 
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with integration due to the nature of the healthcare organisations.  

 

However, Berler et al. (2004), asserted that there are various issues that hinder the 

adoption and installation of such information systems in healthcare organisations. Next 

is the list of such issues;  

 

 Cultural and organisational issues concerned with healthcare 

 There was a huge gap between the healthcare practitioners and information 

science experts 

 Data privacy of patients and their legal requirements 

 The complexity of interoperability between healthcare informatics and industrial 

and markets.  

 Healthcare organisations lacked leadership and vision from the managers and 

administration 

 User rejection of new systems and adopting change was a problem. 

According to Berler et al. (2004), Cultural and organisational issues, the huge, the huge 

gap between healthcare practioners and information experts prevents the adoption of 

technology in the healthcare organisation. Data privacy in another issue concerned with 

the adoption of latest technologies in the healthcare sector because of making information 

more accessible and available. 

 Furthermore, Stefanou and Revanoglou (2006), wrote that Healthcare organisations have 

many different systems that are used and each organisation has its own systems that it has 

acquired and used to support everyday work activities. Systems such as were mentioned 

during the case study conducted by Stefanou and Revanoglou. Their case study was an 

action research study and they also conducted semi-structured interviews, the aim was to 

provide classification of ERP integration concept in a healthcare organisation. Stefanou 

and Revanoglou (2006. p. 117) healthcare organisations have systems and subsystems 

that they use in their services delivery; 

 Oder of Entry systems. 

 Patient flow systems and patient records systems. 

 Administrative information systems. 

 Pharmacy and Materials management information systems. 

 Human resources management information systems. 

 Personnel presence information systems. 

 Financial and cost accounting information systems. 

 Patient relationship management systems. 

 Picture archiving and communication systems. 

 Laboratory information systems. 

 Operating theatre systems. 

 E-procurement systems of medical supplies. 

 Telemedicine systems. 

 E-learning systems and Web-based SCM information. 

 

The healthcare systems are summarised further and an interpretation made in Figure 

11.Figure 11 shows the picture of the healthcare systems that are used in the healthcare 

organisations as noted by Stefanou and Revanoglou (2006). 
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Interpretation of the healthcare systems. 

 

Figure 11. Healthcare organisation’s system (Stefanou & Revanoglou, 2006. p.117). 

Figure 11 illustrates and summarises the healthcare systems and their connectivity. 

Healthcare organisations have many different systems that are not connected and only 

share information within the departments. (Stefanou & Revanoglou, 2006.) 
 

According to Stefanou and Revanoglou (2006,), the mentioned systems are some of the 

systems or sub systems used in healthcare organisations. As seen, the healthcare 

organisations have several information systems that are used and potential for ERP 

integration.  Besides the listed systems, Stefanou and Revanoglou further points out that 

healthcare organisation use other systems such as EAIs. EAI technologies are 

technologies whose concept are to integrate the external organisation’s functions with the 

existing applications which much are cheaper than ERP systems. (Lee, Siau & Hong, 

2003). 

 

ERP market was at its largest segment of the application budget which stood at 34% in 

2002 and thought it would remain like that through 2004. Accordingly they estimated that 

15% of organisations that did not have ERP implemented in their organisation were 

planning to do so in 12 months on ground that the economy allowed the ERP investment. 

Manufacturing and service organisations were either using ERP or implementing ERP 

systems. Therefore, there is still room for other forms of organisations such as the 

Healthcare, Aerospace and Defense and Automotive for new implementation of ERP 

systems. (Botta & Millet, 2006.) 
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ERP systems are important because they are developed to tackle business and managing 

real-world business problems that range from office automation to complicated 

situations.  In the last ten years there have been many acknowledgements made 

towards enterprise - oriented business software. (Tarantilis, Kiranoudis & 

Theodorakopoulos, 2008.)  

 

However, larger organisations have been the main implementers of ERP systems. ERP 

systems provide solutions for many organisations that have successfully implemented 

them. Healthcare industries are also some sectors that could benefit from the ERP systems 

implementation. ERP systems facilitates organisations using them with an opportunity to 

integrate individual information system, while providing an organisation with,  

operational and technical benefits such as Personnel reductions, service improvements, 

order improvements, cost reductions on logistics and procurements. (Trimmer et al., 

2002.) 

 

Lee and Kwak (2009), claimed that business environments had taken different shapes and 

necessary ERP was essential to have more efficient environment to make strategic 

decision for an organisation. Therefore, the health care organisations are not an exception 

to those new business changes. Challenges being faced could be tackled by the adoption 

of ERP systems.  

 

Furthermore, IT has expanded to include many different industries that range from, banks, 

learning institutions, insurance companies to hospitals. Cost efficiencies have led many 

organisations to consider adopting information technology. Health care organisations 

have also followed suit to manage streamline their business processes and reduce costs. 

(Siau, 2003.) Organisations aimed to streamline their business and therefore ERP systems 

are used to connect various information systems from each department into a single 

component system, thereby providing a software that covers all businesses in several 

departments and accessible. (Koch, 2003.) 

 

Therefore, different types of organisations invested quite huge resources in ERP systems 

projects. This was in an attempt to improve and combine the functions of the organisation 

by having all the departments sharing the same single computer system. (Klaus et al., 

2000.) In addition, Botta and Millet (2005) wrote that organisations and institutions have 

been investing large sums of finances in ERP systems implementation in their 

organisations aiming at integrating their departments, functions of the organisation to 

work together as one system. 

 

However, integrating ERP in an organisation is an expensive venture for any particular 

organisation and it gobbles a lot of money. ERP systems have many benefits but causes 

disruptions to the organisational activities during the implementation process. (Soh et al., 

2000). 

 

Healthcare institutions and organisations handle huge amounts of data from within the 

organisation and from external stakeholders. All the huge work was handled manually 

despite the tremendous progress IT had made in the recent year. Under investment in 

clinical computing in healthcare sector has led to healthcare organisations to continue 

handling their huge amount of data manually. (Grimson & Hasselbring, 2000.)  
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However, ERP system helps to links all the organisation’s department and external units 

such as supplier, customer and distributors if successfully implemented. Integrating these 

units brings value to an organisation as the information in organisations could be reused 

by different units thereby reducing duplication of work and saving time and cost of 

sending information to and from. (O’Leary, 2002.) 

 

Earlier research about ERP system implementation in a hospital revealed that 

implementation of ERP system was a very technical project that should be done by IT. 

But researchers argued that such a project involved all the employees of the hospital as 

they would be required to use the system to carry out their work activities. The researcher 

further explained that ERP system implementation had an impact on organisation as, 

culture, social, political, stakeholders and the entire medical staff. (Boonstra & Govers, 

2009.) In addition, Stefanou and Revanoglou (2006), pointed out in their study that 

implementing an ERP systems in a healthcare organisation can have a considerable 

impact on the organisation and its stakeholders. 

 

According to Jenkins and Christenson (2001), manufacturing firms widely used ERP 

applications which were different from the healthcare which deals with patients; the use 

of ERP applications in the health sector had been hampered by lack of standardisations 

for ERP systems in healthcare integrations. Despite this challenge, ERP applications 

could still help healthcare organisations to integrate the various functions of the hospitals 

such as human resource management, patient scheduling, hospital decision making and 

management of workflow. 

 

Besides, ERP systems have gone beyond the organisations and tend to focus on the 

resources, but ERP systems also helps planning such as Financial, controlling, operation 

management, analysing and reporting and decision making tasks. ERP systems also 

facilitate the empowerment of the top, middle and bottom of the organisational hierarchy. 

In turn this helped and supported the business processes of an organisation. (Miranda, 

1999.) 

 

Hospitals that successfully integrate their healthcare systems and have a central 

controlling system would get help in decision making processes and planning. This would 

lead to improve organisation’s processes and able to achieve good results for the 

healthcare. In turn this may help the hospital to develop and enhance their services 

towards the patients which is the main aim of the healthcare organisations to meet the 

expectations of the patients who are the customers. (Bose, 2003.) 

 

In addition, healthcare institutions that had an integrated healthcare systems were able to 

control their costs which were a positive benefit of having an integrated system (Hacker, 

1997). ERP systems brings the organisation’s functions and resources together, different 

functions such as financial controls, human resources, operations management, reporting, 

and analysis of different activities and help in decision making processes. (Miranda, 

1999.) 

 

Hospitals require an integrated system for all its activities to help the delivery of quality 

services to the patients, having an integrated system helps the organisations’ managers to 

have access to all the information they need to keep the organisation in shape and running 

effectively. The information is important as it helps in planning for the future in different 

aspects such as financial, human resources. (Van Merode et al., 2004.)  
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The successfully integrated systems would help the healthcare organisations to handle 

their huge amount of data that are reportedly handled by the healthcare organisations 

Grimson et al. (2000), and would also help in the decision making process and controlling 

as elaborated by Gupta and Kohli (2006).  

3.4.1 ERP helping to improve healthcare services 
 

ERP systems have been used to improve internal operations of organisations; this was a 

benefit as every organisation aimed to improve its services and operations. The dynamics 

of businesses required an organisation to have a more prudent system for decision 

making, monitoring and controlling. (Gupta & Kohli, 2006.)  

 

Grimson et al. (2000), wrote that healthcare organisations handle large amounts of data. 

But the inability to share this data has led to the inefficiency by most healthcare 

organisations to operate effectively and reduce costs. This further affects the time taken 

to handle and share various data within the organisations and with stakeholders.  

 

In addition, Tarn, Yen and Beaumont (2002), noted that IT is a key factor in organisations. 

Technologies such as ERP systems are important and can play a major role in helping 

healthcare organisations meet their goals and improve healthcare services. The benefits 

of such technologies as ERP systems is that they integrate organisational processes, data 

and organisational elements into one computer system. Bringing all these elements into a 

single computer system has many benefits as this makes an organisation to operate 

simultaneously and further enabling different operations. 

 

Business environments have changed, healthcare environment are not an exception 

neither. ERP system adoption in a healthcare organisation allow decision makers to 

improve many aspects of services. This helps to eradicate some of the challenges they 

encounter with other healthcare systems such as, lack of access of readily available 

information within the organisation. If ERP was successfully implemented in a healthcare 

organisation, it was suggested that it could bring significant change especially in finance, 

human resources, and capacity, revenue and admission resource functions. ERP systems 

could improve profitability and services in the healthcare organisations. The factors 

which that affect the healthcare organisation’s performances are monetary and technical 

issues. (Lee & Kwak, 2009.) 

3.4.2 Healthcare and ERP challenges 
 

This section discusses the challenges that are faced by the healthcare organisations and 

the motivations for adopting/using ERP systems in an organisation. 

 

Guptill (2005), asserted that healthcare organisations face the challenge of knowledge 

management. Therefore, knowledge management has become an important aspect 

particularly to the hospitals which heavily rely on information. Therefore, knowledge 

management helps to change the culture of the healthcare delivery by coming more 

explicit, involving more people (users) and becoming proactive  

 

In addition, healthcare organisations handle huge amounts of data in their everyday 

healthcare service delivery.  Healthcare organisations have many systems that they use 
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and hence they face challenges regarding how information is shared and accessed across 

different systems. Because healthcare organisations are unable to share vital information, 

they end up being inefficient and ineffective. There is now a trend in for example in US 

where a patient is being managed by several doctors. This is the reason information 

sharing is important because it is important for different doctors managing a patient to 

have enough and accurate data about what other doctors have previously done. (Grimson 

et al., 2000.)  

 

The motivation for managers implement ERP systems in their organisation vary from 

organisation to organisation due to different factors in each particular organisation.  

Based on the prior knowledge, next are some of the major motivations are described in 

the Table 4. 

Table 4. Motivation for ERP Program. 

 

 

Table 4 represents the most important motivations by organisations to implement ERP 

system in the organisations based on the prior knowledge. Technological motivations are 

just as much as the Operational motivations. The overall motivation therefore is the desire 

to satisfy customers, improve services and have a competitive advantage of the business 

(Botta & Millet, 2006.) 
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3.5 Advantages of ERP systems 

This part of the section discusses the identified benefits of ERP systems. Different 

researchers have identified many different benefits that organisations can benefit from if 

ERP was successfully implemented in their organisations. 

 

Organisations can benefit from ERP systems by positioning their departments 

applications in a way that benefit new information tools and departments working towards 

the organisational goals and objectives (Chen, 2001). Besides ERP systems are expensive 

to implement, an organisation needs to effectively use an ERP systems once implemented 

in order to retain the value and benefits of ERP systems (Amoako, 2007.) 

 

Integration of the healthcare systems is one of the considerations because it has the 

benefits of coordinating different systems within the healthcare organisation and the 

enhancement of clinical practices and processes which information technologies play 

important roles. (Southon et al., 2014.) Real –time data and information availability is 

one benefit that ERP systems effectively offer when successfully implemented and 

increase task automation for the organisation. (Davenport, 1998). 

 

According to Gupta (2000) ERP systems have advantages if successfully implemented 

such as: 

 

 ERP helps to integrate all the established functions of organisations. 

 Communication between customers and supplier is improved  

 ERP allow for the customisation of the organisational functions. 

 ERP helps improve decision making process because of it being able to make the 

information readily available to all stakeholders 

 Time taken to for the organisation processes is reduced. 

 Feasibility of administering prae facto control on the operations. 

 Inaccuracies in planning are reduced and there is an option for the internet 

interface. 

According to Gupta (2000), ERP has such benefits as efficiency and productivity for the 

users of the ERP system. The linkage of various systems and applications in an 

organisation are an important benefit as the users can reduce time taken to do the work 

thereby improving the efficiency. Furthermore, Amoako (2007) asserted that ERP 

systems are meant for providing an organisation with one computer system to handle 

various organisational functions such as human resource and finance.  Next Table 5 shows 

the actual benefits and how they benefit an organisation.  
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Table 5.  Benefits of ERP systems and how they could benefit an organisation. 

 

Table 5 shows the benefits of ERP systems and how they could benefit an organization. 

The benefits such as Reliable information access would benefit an organisation by having 

access and accurate data and improved reporting for an organisation as noted by Rashid 

et al. (2002.)  

Gupta (2000) further gave an example of large organisations that supply to other 

organisations allow their clients access to their systems so that the clients can access vital 

information regarding their stocks, orders and deliveries, this in turn reduces the time 

taken to control inventories as is the case of manufacturing firms. 

 

Kallunki, Laitinen and Silvola (2008), noted that ERP has the capacity to transform the 

performance several organisational functions such as Operations, Managerial, and 

Strategic, IT infrastructural and organisational levels and also the benefit of having 

automated operations in the business processes. 

 

In addition, ERP systems can benefit the healthcare organisations through their operations 

which deals with the reduction of costs and cycle time, improved productivity and quality 

customer services are also important aspects that ERP brings to an organisations (Shang 

& Seddon, 2000.)  

 

Barker and Frolick (2003) further wrote that ERP systems motivates and improves 

workers’ satisfaction by reducing the redundancy and unnecessary elements from their 

daily work processes. The reduction of time taken to process their duties adds value to 

their work which is a great benefit and advantage to the organisation. 
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In conclusion, Moon (2007) pointed out that successful integration of Financial, 

Operational, Support, Accounting and Processes systems into ERP is an advantage to an 

organisation. This is so because once integrated, the business entities will be able to share 

information through the central database. 

3.6 Disadvantages of ERP 

Despite the benefits and advantages of ERP, there are some challenges and disadvantages 

using ERP systems in healthcare organisations that were identified by prior researchers 

(Gupta, 2000. Shehab et al., 2004, Barker & Frolick, 2003 & Rashid et al., 2002). 

 

ERP systems also have disadvantages besides the advantages and they relate more to 

implementation and can be avoided (Barker & Frolick, 2003). Organisations that have 

successfully implemented ERP systems resist changing to the new systems. Due to the 

resistance to embrace the new change, it therefore takes a long time for the organisation 

to realise the benefit of the new systems thereby causing budget overruns. Errors are not 

usually detectable and there is always a chance that errors are carried all the through the 

single ERP system. ERP systems are very costly to maintain and take a long time to 

maintain as they involve many sub-systems. (Gupta 2000.) 

 

According to Shehab et al., (2004) ERP systems are very expensive systems to maintain 

and this turns out to be a disadvantage to most organisations.  ERP has many packages 

that organisations may acquire and these cannot be maintained separately as they have 

been integrated hence they are one system and have to be maintained as single systems.  

 

In addition, Lee and Lee, (2000) argued that ERP systems which are software packages 

are designed and tailored software packages for organisations but affects how the people 

and the organisation operates once implemented because tends to change the 

organisational strategy, thereby bringing in its own logic and processes into the 

organisation, thereby causing an organisation to abandon or quit the previous processes. 

Klaus et al. (2000) earlier in the study pointed out three types of ERP systems Generic 

form of software, packaged software and Configured package which organisations may 

implement. 

 

Furthermore, Rashid et al. (2002) also asserted that ERP systems are a very costly and 

may take thousands to millions of dollars to implement into an organisation. ERP systems 

take several months to implement into an organisation thereby changing the IT 

infrastructure of an organisation. Lee and Lee, (2000) argued that employees/users may 

resist to accept the ERP systems.  

 

On the other hand Ferrar (2001), wrote that ERP systems have problems such as following 

strict process and routines which results in ERP systems having strict process and no 

rooms for alternatives. One implemented ERP systems are follow their own process and 

organisation tend or must conform to the ERP system processes and abandon old 

processes. This in some cases turns out that users resist to change or shift to the new 

processes. Next Table 6 summarises the disadvantages of ERP systems.  
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Table 6.  Disadvantages of ERP systems. 

 

Table 6 summarises the many different types of disadvantages of ERP systems that come 

with the usage of ERP system in an organisation. (Rashid et al., 2002).Sheer and 

Habermann (2000) also add to the list of disadvantages by explaining that ERP systems 

such as SAP/3, Oracle and PeopleSoft require huge storage and networking and frequent 

training due to their standardised form.  

Besides this, ERP implementation in an organisation may pose many challenges and is 

affected by various challenges such as, top management’s commitment, reengineering, 

integration, ERP consultants, implementation costs, implementation time, training of 

employees and employee morale. (Trimmer et al., 2002.) 

 

To conclude the disadvantages, Shehab et al. (2004) argued that ERP systems are 

generally expensive if an organisation want the system developed for their specific needs. 

This is so because there are many uncertainties involved such as not knowing the actual 

costs expected and how long the development may take. In contrast, Shehab et al. (2004) 

claimed that ERP systems are much cheaper if bought off the shelf. In this case the 

organisation, will only buy an already finished product that only needs to be configured 

and integrated into their systems. Next are findings that are discussed based on the prior 

knowledge. 
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4. Findings 

This section discusses some of the findings and the answer to the research question (How 

can ERP help improve healthcare services?). 

4.1 Discussion 
 

Healthcare organisations are now knowledge based and the information they handle is 

always growing. The knowledge and information in the healthcare is interconnected with 

hospitals, clinics, pharmacies and customers, the information is meant for sharing 

amongst the different entities for the purpose of reducing administrative costs, operation 

costs and improving the quality of healthcare services. Therefore, the successful 

operations of the healthcare organisations relies on the exchange of information within 

and with stakeholders. (Bose, 2003.) 

 

Akbar (2003) asserted healthcare organisations face various challenges and pressure in 

their quest to provide quality healthcare services. They face challenges such as reducing 

healthcare costs, providing quality healthcare services and the ever rising demand for 

these services. 

 

According to Stefanou and Revanoglou (2006), healthcare organisations really handle 

huge amounts and sensitive data and information in different departments and on different 

information systems currently being used. This information is meant for various 

departments and has to be shared if it has to be processed and used by various 

stakeholders. Each department collects data intended for processing and planning to the 

work and hence the need to have this information shared among the departments 

depending on why they need that information. 

 

In addition, Shehab et al. (2004) pointed out that implementing an ERP system in an 

organisation brings about drastic changes such as: 

 

 Having an automated and integrated business processes within the 

organisations. 

 Sharing of information and practices within the organisation and 

reducing repetitions and errors. 

 Ability to access organisational information in real time 

environment which make it easier for making quality decisions.  

Davenport (1998) asserted that organisations implement and integrate ERP systems for 

various reasons that includes reducing costs, having a centralized data storage that could 

accessed by various departments and to gain business integration. Furthermore, it would 

be difficult and time consuming for management to make decisions without having access 

to vital information. But with a single computer system, management would have access 

to information and make decisions and further reduce administrative costs.  

  



35 

 

 

 

Furthermore, Handayani et al. (2013) claimed that healthcare organisations need to have 

automated information systems such as an ERP system in order to meet the demands and 

quality healthcare services.  

 

In addition Chen et al. (2004) wrote that healthcare sector have stayed behind to these 

changes though it is understood that different systems are currently being used in the 

healthcare sectors to help them conduct their daily work and manage their resources 

effectively.  

 

Lee and Kwak (2009) pointed out that many business environments have been changing 

and the healthcare has not been an exception in this regard. Therefore ERP systems could 

help the healthcare sector by improving many processes and services. If ERP was 

successfully implemented in a healthcare organisation, they suggested that it would bring 

about significant change especially in finance, human resources, and capacity, revenue 

and admission resource functions. ERP systems could improve profitability and services 

in the healthcare organisations.  

 

Information is an important part of the healthcare systems that involves information from 

different sources and entities. The healthcare relies on information to carry out their duties 

such as physicians, patients’ home, and chronic care. In this way the integration of 

different services and process would benefit the healthcare organisation and eradicate the 

traditional way of having separated process which results in less sharing information. 

Integrated systems would allow the healthcare to coordinate management and support the 

efficiency of the healthcare. (Bose, 2003.) 

 

Indeed, information is an important aspect of the healthcare sector. The delivery of 

healthcare services is a complicated tasks that depend very much on the information. 

Hence the healthcare deeply depends on information of individual patients, care provided, 

results and the science of care needed. Furthermore, patients are nowadays being 

managed by different physicians unlike back in the days when a single physician 

management the patient entirely. Therefore, as many physicians manage a single patient, 

it is important for these physicians to have readily available information about the patient 

and this information must be easily accessed (Heathfield & Louw 1999.) 

 

Tarn et al. (2002) also implored the importance of information technology as a key factor 

in organisations. Therefore, technologies such as ERP systems are important technologies 

and can play an important role such as, facilitating healthcare organisations in meeting 

their goals of providing quality healthcare services. The benefit of such technologies as 

ERP systems is the integration of the organisational processes, data and organisational 

elements. Bringing all these elements into a single system has many benefits as this makes 

an organisation to operate simultaneously and enabling operations. To demonstrate the 

management of a patient by many physicians, Figure 12 is used next. 
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Figure 12 clarifies the relationship of the physicians have to the centralised patients’ 

database which allows physicians to have access to the patients’ information they are 

managing. 

 

Figure12. Physicians and centralised patient database. 

 

Figure 12 illustrates an example of different physicians with access to the centralised 

patient database and thereby giving them access to information regarding specific cases 

of patients’ information. This helps the doctors to reduce error while administering care 

services to patients as a result of lack of adequate patients’ information as noted by 

Heathfield and Louw (1999). 

 

Gupta and Kohli (2006), further wrote that every organisation aims to improve its services 

and operations. Therefore, ERP systems have been used to improve internal operations 

of organisations. The dynamics of businesses require an organisation to have a more 

prudent and a system for decision making, monitoring and controlling. In addition, 

Grimson et al. (2000) wrote that healthcare organisations handle large amounts of data 

and information. But the inability to share this data and information has led to the 

inefficiency by most healthcare organisations to operate effectively and reduce costs. This 

further affects the time taken to handle and share various data and information within the 

organisations and with stakeholders. 

 

ERP systems such as web applications may help the healthcare organisation to effectively 

carry out its processes such as fulfilling orders. Furthermore, ERP systems are considered 

an important part of technology that are vital to the improvement of business processes 

as suggested by both academicians and practioners. (Hendricks et al. 2007.) 

 

Since healthcare organisations handle huge amount of data (Stefanou & Revanoglou, 

2006), healthcare organisations would greatly benefit from the ERP systems because they 

provide such benefits as to having access to reliable information. This in turn results in 

an organisation being consistent and producing accurate data and improved reports. 

Therefore, organisation that has implemented ERP systems would have delivery of their 
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services reduced in cycle time and cost. Similarly reduced time results in the improvement 

of control and decision making processes for an organization. (Rashid et al., 2002.)  

 

Stefanou and Raveglou (2006, p.118), in their study found that ERP integration in a 

healthcare may beclassified using Table 7. 

Table 7.  Different types of ERP Integration in a Healthcare. 

 

Table 7 summarises the types of ERP integration and their description. Table 7 shows the 

different types of ERP system integration and the healthcare specific business process. 

Table 7 also shows the different types of integrations and the healthcare specific example. 

E.g. business process integration (BPI) in the healthcare improves to computerise order 

entry systems and patient flow.  
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According to Stefanou and Raveglou (2006), Table  7 maybe summarised as; 

 Business process integration (BPI) or best breed ERP which serves 

the computerised process systems of the administration, financial 

and clinical functions.  

 Non ERP Applications - integration of patient relationship 

management systems, picture archiving and communication 

systems, laboratory information systems, operation theatre systems 

and clinical decision support systems.  

 ERP – web based application and system integration. This type 

involves   systems, E-procurement of medical supplies, 

information integration among several different hospitals 

(Healthcare organisation), physicians, medical suppliers, 

insurance, Telemedicine, pharmaceutical industries and E-

learning.  

 ERP mobile device integration which takes mobile healthcare 

systems and Telemedicine into consideration.  

ERP systems support critical clinical, adminstration, financial function, reordering and 

billing. Furthermore, the implementation of ERP in a healthcare organisation may result 

in the organisational reengineering of the organisational processes/applications and 

organisational change. (Stefanou & Revanoglou, 2006.) 

4.2 Benefits 

During this study we also found out that ERP systems can benefit healthcare organisations 

in various ways and these benefits are discussed next.  

 

ERP systems have various benefits to the healthcare organisations such as the ones 

discussed by Rashid et al. (2000). Shang and Seddon (2000) have also added to the list of 

proposed benefits of ERP systems that can be of beneficial to the healthcare organisations. 

Operations are one such important benefit as they deal with the reduction of costs and 

cycle time, improved productivity and quality customer services are also important 

aspects that ERP could bring to an organisation.  

 

In addition, Shang and Seddon (2003) discussed other benefits such as managerial 

benefits that include better resource management, improved decision making and 

planning and finally improved performance. Strategic benefits were also identified as 

potential benefits that include support business growth, support business alliance, and 

build cost leadership and building linkages between suppliers and the customers. Besides 

these advantages, IT infrastructure was also noted as another aspect that benefits the 

healthcare organisation by building flexibility for the current and future business activity 

that may change. Organisational benefits also help support organisational changes, 

facilitiation of business learning and empowerment. 

 

Furthermore, ERP systems can bring various changes and benefits to the healthcare 

organisations. Therefore, ERP systems help to streamline the processes of an 

organisation. This helps to the healthcare organisation to manage and control various 

departments as the information would be on their fingertips. Furthermore, ERP systems 
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are known to help organisations reduce operational costs as earlier indicated. (Bose, 2003, 

and Trimmer et al., 2002).  

 

In addition, Davenport (1998) noted that Real-time data and information availability that 

ERP systems effectively offer when successfully implemented and integrated would help 

an organisation to have an automated information system. 

 

In conclusion, the proposed benfits of ERP system in an orgnisation as described by 

Shang and Seddon (2000)  and are further summarised in Table 8. 

Table 8. Proposed ERP benefits (Shang & Seddon, 2000. p.1006). 

 

Table 8 summarises the proposed ERP benefits to the healthcare organisation, showing 

the dimensions and sub dimensions categorising various different benefits. Different 

processes and departments have various benefits that they could benefit from ERP 

systems as elaborated by Shang and Seddon (2000).  

ERP systems help organisations to have a centralised database which allows them to share 

and access information in an organisation (Klaus et al., 2000.) The benefits of having a 

centralised database therefore, is that organisations are able to make informed decisions 

as the information is readily available, accessible and avoid duplication of work. (Kumar 
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et al., 2003.) Next is Table 9 detailing some of the benefits of ERP systems as elaborated 

in the prior knowledge.  

Table 9 shows the main departments and areas of the healthcare organisation that could 

be beneficial to ERP system integration and the main benefits accordingly. 

Table 9.  ERP systems benefits  

 

Therefore, Table 9 shows the actual benefits that would be beneficial to the healthcare 

organisation as noted in the literature review by Bose (2003). Healthcare organisations 
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use huge amount of data and depend on the information and knowledge to execute their 

services. (Grimson & Hasselbring, 2000.) 

 

ERP helps organisation improving their decision making processes which is critical and 

important for both the organisation and the managers. Having access to the organisation’s 

single database allows the managers to make decisions and reports on the performance of 

the organisation and make informed decisions (Kumar et al. 2003.)  

Despite this claim, Stefanou and Revanoglou (2006) argued that ERP systems cannot be 

entirely be integrated and used in the healthcare sector. This is so because, healthcare 

organisations such hospitals are complex and have other specialised clinical systems such 

as EAI technologies that are used in the theatres and laboratories which can only be 

seemingly integrated with ERP systems. Figure 13 is next illustrating an ERP systems. 

 

 

Figure 13. Benefit of having a centralised database promoting transparency in an organisation. 

Figure 13 illustrates an ERP system that has been implemented and integrated, various 

business units are connected to the central database thereby giving each business unit 

access to the information from other business units in the organisation and promoting 

transparency.  

As earlier noted, Akkermans et al., (2003) wrote that ERP systems are an important 

information systems to an organisation as they promote transparency into an organisation. 

This is due to their centralised way of sharing information through the centralised 

databases. 

Therefore, the financial, inventory, operations and office managements would be those 

departments or areas of the healthcare organisation that could benefit from ERP 

integration. In addition to the already noted benefits of ERP systems, Akkermans et al. 

(2003), also commends the transparency of ERP systems in organisation. Arguing that 

ERP systems promote transparency in an organisation as the information is automated 
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and shared through the central database that is accessed by all business units of an 

organisation. The shared information is therefore categorised according to the specific 

business unit and reduce duplication of work and processes. 

4.3 Disadvantages  
 

This part of the findings discuses some of the disadvantages of ERP systems as noted in 

the earlier studies (prior knowledge). 

 

ERP systems are an expensive and costly venture for organisation to implement and may 

gobble thousands to millions of dollar. ERP systems also make organisations to rely on 

the ERP vendors for future maintenance and upgrading of the systems and training of the 

users. (Rashid et al., 2002.) 

 

Apart from ERP systems being expensive to implement and maintain, ERP systems are 

mainly tailored packages that are designed for a specific organisation. This leads to affect 

and change how the organisation previously worked once they are implemented into an 

organisation. Besides this, ERP systems are very expensive to implement and maintain, 

this serves as a letdown for various organizations who intend to implement and acquire 

ERP systems. ERP systems have different modules or packages that an organisation can 

implement, but theses cannot be maintained separately as they are treated as a one system. 

(Shehab et al., (2004.) Next is Table 10 presenting and summarising the disadvantages of 

ERP systems based on the prior knowledge. 

 
Table 10. Some of ERP systems’ disadvantages are explained further. 

. 

 

Table 10 summarises the ERP disadvantage that the organisation may expect while 

planning to implement ERP integration into the organisation and further the disadvantage 

that come with using ERP systems in an organisation after a successful implementation. 

Unforeseen future expenses such dependence on the vendor for maintenance and service 

of the integrated system is disadvantages that hook the organisation to the vendor. 
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Furthermore, organisation that successfully implements ERP systems change their 

working culture and adopts the new ERP systems process of working other than their own 

way. In return, this causes resistance from the adopters or employees who are now 

required to use the new system. (Lee & Lee, 2000.)  

 

On the Other hand Gupta (2000), pointed out that in an ERP system, errors are not usually 

detectable and there is always a chance that errors are carried all the way through the 

single ERP system without being noticed. ERP systems are very costly to maintain and 

take a long time to maintain as they involve many sub-systems.  

 

As earlier asserted by Shehab et al. ( 2004), organisation that successfully implement an 

ERP system will require a lot of storage and networking for the organisation’s data and 

information and the overhead needs such training the staff on how to use the ERP system. 

These are some of the hidden costs tan drawbacks that ERP systems have. Next is Figure 

14 which shows an example of such an ERP systems based on prior knowledge. 

 

 

Figure 14. ERP system with access to through the central database. 

Figure 14 illustrates an example of an ERP system with various business processes. The 

business processes are all shared only through the ERP central database. In this way, the 

ERP business processes have no another alternative to access information, for instance 

directly from Human resource department to operations management, unless through the 

ERP central database.  

 

Furthermore, Ferrar (2001), argued that ERP systems follow strict ways of working and 

routines which does not encourage other options. But on the other hand, this promotes 

transparency in an organisation as the information is shared and accessed through the 

central database. ERP systems have defined processes that have no other alternatives but 
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those prescribed by them. Furthermore Gupta (2000) claimed that ERP systems change 

how organisations operate, organisations that have successfully implemented an 

integrated an ERP system may face resistance by the employees (users) shifting to the 

new systems. Due to the resistance to embrace the new change, it therefore takes a long 

time for the organisation to realise the benefit of the new systems thereby causing budget 

overruns.  

In conclusion, ERP systems are expensive to implement and integrate into an organisation 

as noted by Shehab et al. (2004), and Rashid et al. (2002) and besides ERP systems are 

very expensive to implement into an organisation and are dependent on the vendors for 

future maintenance. (Rashid et al., 2002).  
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5 Conclusion 

In this research, the focus of the study was to find out how ERP systems have been used 

in the healthcare sector and how ERP systems could be used. This was done by reading 

and analysing the previous academic articles.  

 

The study was conducted using a research method “literature review”. This method is 

described differently by different authors. Kitchenham (2004) described it as a way of 

establishing, assess and expound available research data to a specific topic of study, 

research question or an area of interest. On the other hand, Staples and Niazi (2007) 

describe literature review as a method of identifying, assessing and analysing first hand 

published studies to answer research questions. 

 

Kitchenham’s (2004) description of conducting literature review was partly employed to 

conduct the study. This requires planning, conducting, evaluating and interpreting all the 

available research information to answer a research question. 

 

Healthcare organisations are knowledge based organisations that depend on information 

to execute their services (Bose, 2003). Healthcare organisations are a very complex and 

have been becoming more complex over the years and handle huge amounts of data). The 

healthcare depends on data and information to attend to their customers.  It is important 

for the healthcare organisations to manage the data and share it with stakeholders. This 

helps them to reduce costs, reduce the duplication of tasks and improve the healthcare 

services offered to the customers. (Beaver, 2002.)  

 

The study further found that ERP systems could help healthcare organisations improve 

their service.  Tarn et al. (2002), asserted that technologies play an important role in 

organisation and have the capacity to improve services. As such, ERP systems can have 

an impact on the healthcare organisations as they are able to integrate various 

organisational systems and processes into a single computer system that allows the benefit 

of accessing and sharing information. 

5.1 Research Results contributions 
 

The study has shown some of what has been done in the healthcare sector in regard to 

ERP systems. For example, Stefanou and Revanoglou (2006) in their case study discussed 

that the hospital industry solution developed by SAP which is intended to integrate the 

functions of the financial, clinical and administrative functions of the hospital. This was 

by way to encourage hospitals to implement SAP’s R/3 ERP software. For example, 

Stefanou and Revanoglou (2006), asserted that improving the availability and quality of 

information in the healthcare organisation may lead to better decision making processes 

and thereby improving the healthcare quality. 

 

Furthermore, this study has shown some of the advantages and disadvantages of ERP 

systems to the healthcare sector as shown in tables 8, 9 and Table 10. In addition, there 

has been more emphasis on ERP systems helping to reduce the operational costs of 

healthcare organisations.  
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The study has shown that the ERP systems if integrated in an organisation, have more 

advantages as compared to the disadvantages. This makes ERP systems better solution 

for considerations. Next is Table 11 that illustrates some of the ERP systems’ merits and 

demerits based on prior knowledge. 

Table 11.   ERP system merits vs. demerits. 

 

Table 11 summarises some of the advantages and disadvantage of ERP systems. Further 

details of how an organisation may benefit from the specific advantages and shows the 

disadvantages and how they can impact or affect the organisation that has implemented 

or intends to implement an ERP systems.  

 

Therefore, the study has shown some of the different sides (advantages and 

disadvantages) of ERP systems in relation to the healthcare organisations by familiarising 

the benefits against the disadvantages and what healthcare organisations may expect after 

a successful ERP implementation. Besides, the study has discussed the expensiveness of 

implementing an ERP system in an organisation and the future expenses that an 

organisation may incur after a successful implementation and integration of ERP systems 

such as training the users and future maintenance of the ERP system. 
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5.2  Limitations of the study 
 

This study was a literature review which reviewed studies conducted in the past. The 

studies analysed were collected from various studies and electronic libraries about ERP 

systems and the healthcare sector.  

 

However, there no limitation about the years and regions from which prior research 

information was collected. But most of the journals, conference proceeding unpublished 

theses and books are ranging from 2000 and a few from 1994 being the oldest, while 2014 

being the latest. Therefore, the information of the prior studies was chosen to be used in 

this study according to the information they had given in their abstracts, introductions and 

conclusion. The information was collected using for example search strings such as “ERP 

in healthcare, ERP in hospitals”. 

5.3 Recommendations 
 

It is however recommended that more studies are done. There are not very many case 

studies to refer to and show what and how ERP systems have been used to produce quality 

results such as streamlining the operations and reducing costs of the healthcare 

organisation.  

 

ERP systems need to be explored more in relation to healthcare industry. More research 

needs to be conducted into how ERP system could be used and how they have been used 

in the healthcare organisation. Conducting such research would provide scholars and 

researchers a chance to create knowledge. This would in turn help organisations that offer 

ERP services some information regarding what they may need to know and what the 

healthcare may expect from the ERP system integration. This information would also add 

on to the already existing knowledge. 

 

However there is various literatures regarding ERP implementation in Healthcare and 

public service organisations. The literature focuses on the implementation rather than how 

ERP could help improve healthcare services and reduce operational costs. (Trimmer et 

al. 2002, Soh et al., 2000, Amoako, 2004, 2007 & 2007, Botta et al., 2005 & Umble & 

Umble, 2002.) 

 

ERP systems are proposed and recommended as systems that are capable of bringing all 

the systems in an organisation into a single computer system to improve the services. This 

has also been noted by other researchers who have suggested that implementing ERP 

systems reduce operational costs and improve the effectiveness of the organisation. (Lee 

&Kwak, 2009, Gupta & Kohli, 2006, Tarn et al., 2002, Moon 2007, & Gupta 2000). 

 

Despite the recommendations of ERP systems seen as a viable solution, most authors 

argued that implementing ERP systems is a very expensive venture that gobbles millions 

of dollars to implement and has other hidden costs such as training the staff and 

maintenance of the ERP system. (Rashid et al., 2002, Shehab et al., (2004). 
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