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Abstract 

Business process reengineering (BPR) aims to challenge and assist organisations to break away 
from old ways of conducting business processes and embrace new ways to execute business 
processes. The implementation of new technology allows organisations to improve and simplify 
methods of executing business processes. Despite this, the possible benefits provided by new 
technology are not achieved when ineffective and outdated business processes are reapplied to 
execute business operational activities even though technology provides alternative ways of 
executing business processes. 

The purpose of this research is to confirm why the benefits provided by new technology are not 
achieved when technology is implemented without correctly reengineering existing business 
processes. The research investigates if there are any gaps in the BPR methods applied in power 
plants during new technology implementation. The research also establishes which BPR success 
factors are not successfully incorporated when new technology is implemented. 

The research uses two case studies within the same organisation to evaluate how BPR is 
conducted during new technology implementation. The research found that if business processes 
are not reengineered according to best practices and all success factors are not successfully 
incorporated during new technology, the benefits that the technology provides are not achieved.  

Keywords - Business process reengineering; technology; power plants 

1. Introduction

The South African State Owned Entity (SOE), Eskom Ltd, has embarked on a capacity expansion program to 
increase the capacity of the installed power generation units (Koko & Singh, 2016). The capacity increase program 
also entails the introduction of new technology to improve plant performance and reliability, extend operational life 
expectancy, increase performance, implement a condition monitoring system, incorporate energy efficiency systems 
and improve system efficiency and compliance with the latest standards and specifications (Moodley, 2008; Volk, 
2012; Eskom Integrated Report, 2015; Masango, 2015). 

Technology implementation often requires changes in organisational structures, policies and human resource 
requirements (Davenport & Stoddard, 1994). Organisational changes in relation to introduction of new technology 
often results in employee resistance, which can drastically influence project success and subsequently inhibit 
redesigned processes and prevent them from being effective (Bovey & Hede, 2001).  
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Business process reengineering (BPR) involves the identification and removal of inadequate processes that 
fundamental impact the company’s performance and efficiency (Hammer, 1990; Sturdy, 2010; Martin, 2014; 
Aboulaid et al., 2016; Jha et al., 2016). BPR is a radical change process where existing processes are ‘obliterated’ 
and replaced with new innovative processes with the objective to improve performance (Hammer, 1990; Jha et al., 
2016). Davenport (1995) states the rock to all reengineering success is people. Often new technology is introduced 
to improve business performance, however, people are often ignored and expected to accept the new technology and 
processes (Schumacher, 1997; Attaran, 2004).  
 
Barnes (2007) expresses implementing technology without changing business process has little impact and 
improvements on business performance. In addition, implementing technology without reengineering related 
processes will not result in full utilisation of capabilities provided by technology (Harps, 2005). Therefore, before 
any implementation of new technology, existing business processes should be extensively analysed, reviewed, 
redesigned and streamlined (Tyre, 1991; Al-Mashari & Zairi, 1999; Scholl, 2003).   In this paper, the aim is to 
confirm benefits provided by technology are not achieved when technology is implemented without correctly 
reengineering existing business processes.  
 
The rest of the paper is structured as follows. The next section outlines what other researchers have discovered 
regarding BPR and technology implementation. Section 3 provides an overview of case studies, data collection and 
analysis protocols used in the research.  Section 4 presents the results, and Section 5 discusses research findings. 
And, finally Section 6 concludes the research and recommends future studies to improve BPR success during 
technology implementation. 
 
2.  Literature review  
 
Technology benefits are not achieved as a result of reapplying ineffective and outdate processes, misalignment of 
business processes and technology and the lack of understanding of existing processes and technology being 
implemented (Decker, 2010; Khatri, 2010; Menard, 2013). Khatri (2010) mentions that the key to having a 
sustainable business is to ensure processes and technology are aligned to achieve a competitive advantage.  
However, other researchers have mentioned that BPR projects mainly focuses on implementing technology solutions 
instead of focusing on improving processes (Harvey, 1999). Therefore, organisations should conduct a thorough 
review of business processes, with the objective to understand the impact of technology on existing processes 
instead of focusing mainly on technology implementation (Harps, 2005; Menard, 2013). 
 
In order to achieve research objective, literature review focuses on methods used to reengineer business processes 
during technology implementation. This involves, defining BPR, the identification of BPR methods and evaluation 
of BPR success factors during technology implementation. 
 
2.1 Business process reengineering 
 
BPR is systematic methodology that is used to analyse, rethink, breakdown, and redesign existing processes, with 
the objective to improve company productivity by making business processes more efficient (Martin, 2014). BPR 
comprises of tools that enable organisations overcome challenges and achieve a business strategic and competitive 
advantage (Aboulaid et al., 2016).  
 
2.2 Business process reengineering methodologies  
 
Literature identified and reviewed methodologies by Hammer and Champy, Davenport, Manganelli and Klein 
(Schumacher, 1997; Chronaki, 2013). The identified the methodologies have specific advantages and benefits which 
are essential for business process reengineering success. However, applying the methodologies individually to 
facilitate changes in business processes during technology implementation is not sufficient to achieve intended 
benefits. This is due to each approach specifically focusing on specific elements of business process reengineering 
where: 
 Hammer and Champy – Focuses on clean slate approach; 
 Davenport – Focuses on information technology and prototype processes; and 
 Manganelli and Klein – Focuses on technical and social design. 
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Even though each methodology has advantages, the application of each methodology individually excludes some 
focus elements which are essential for business process reengineering success. The research proposed a combined 
BPR approach to achieve research objectives. The combined approach integrates the three methodologies to form 
one comprehensive methods taking into consideration advantage and benefits of each methodology. 
 
Figure 1 outlines the overview of the combined BPR approach and focus elements associated with business process 
reengineering success.   
 

 
Figure 1: Combined BPR approach 

 
The elements for the combined BPR approach are (Schumacher, 1997; Chronaki, 2013): 
 
 Identification of business processes;  
 Early involvement and active participation of plant personnel; 
 Evaluation of new technology impact on existing processes; 
 Performance evaluation of identified processes; 
 Analysis of new technology impact on organisational cultural;  
 Development of prototype processes prior to implementation; and  
 Implementation of reengineered processes. 

 
 

2.3 Business process reengineering success factors 
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Literature review also identified BPR success factors that are critical for achieving reengineering success. The 
success factors comprises of hard and soft issues that are essential for reengineering success. Al-Mashari & Zairi 
(1999) and Darmini & Hanafizadeh (2013) identified and categorised success factors as indicated below: 
 
 Change Management – focuses on management of change; 
 Management competency and support – focuses on active management and strong leadership; 
 Organisation Structure – focuses on work integration; 
 Project Planning and Management – focuses on strategic alignment of corporate strategies; and 
 IT infrastructure – focuses on information systems and software tools capabilities. 
 
The research uses the combined BPR approach and success factors to evaluate if business processes are 
reengineered correctly and also to establish if BPR success factors are adequately incorporated during technology 
implementation. 
 
3.  Research method    
 
Case studies focus on a contemporary event or phenomenon, with the objective of gaining an in-depth knowledge of 
the research unit of analysis, which is BPR during new technology implementation (Easton, 2010; Noor, 2008). 
Therefore, the selected cases involve power generation plants and the role BPR plays when technology is 
implemented. The objective is to establish how BPR activities are conducted within the power generation industry.  
The research evaluates two cases within the same organisation. The study evaluates business reengineering activities 
when new technology is implemented in the following situations: 
 
Case Study 1: New power plants where new technology is implemented to provide new methods of conducting 
business processes; and  
 
Case Study 2: Existing power plants where new technology is implemented to replace old technology and aims to 
introduce new methods of conducting business processes within an established environment. 
 
Documentation and interview data are multiple sources of evidence used as data collection protocol (Noor, 2008; 
Yin, 2013). Project documentations were evaluated to establish how BPR steps are utilities within the power 
generation units. Interviews were conducted with power plant engineers responsible for new technology 
implementation and reengineering of business processes.  
 
Documentation analysis evaluated project documents used to reengineer business processes during new technology 
implementation since both cases are within the same organisation. The organisation uses standardised documents 
across the entire power generation fleet to implement technology projects in the organisation. Predetermine themes 
based on the combined BPR approach in figure 1 are used to categorise document findings.   
 
The qualitative quick guide by Morrison (2014) is used to evaluate open-ended question responses which analysed 
the application of BPR steps. Interview data is captured, categorised into themes and analysed to identify patterns 
and commonalities within the cases.  A five point Likert level agreement scale is used to capture closed-ended 
question responses (Vagias, 2016). The scale establishes levels of agreement and disagreement with the application 
of BPR success factors. In order to analyse and interpret participant responses, the weighted average is calculated to 
determine the level of agreement or disagreement with the success factors (Tavana, 2014). Thereafter, the success 
factors are ranked with the highest weighted average score success factor being ranked first and the lowest weighted 
average score success factor being ranked last. 
 
Cross-case synthesis is applied to establish similarities between the case studies, since the research aims to provide 
evidence that the same phenomenon occurs between the two cases. Triangulation is applied during the data analysis 
to increase validity of the study, where the researcher aims to establish the converging lines of enquiry of the 
research findings. 
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4.  Data analysis and research findings  
 
This section discusses results and findings from document analysis and in-depth interviews. Documents are analysed 
to identify BPR processes adopted when new technology is introduced in power generation plants. Thereafter, open 
ended interview data is analysed to determine similarities and differences between the participant responses and 
closed ended question responses are also analysed to establish levels of agreement and disagreement with the 
application of BPR success factors.  Predetermined themes are used to categorise document findings. These themes 
are derived from the combined BPR approach described in figure 1 in section 2.2 which outlines BPR steps.  
 
Interviews were conducted with 11 of the 12 participants originally selected for the research. One participant 
requested to be omitted from the study and that resulted in a response rate of 92%.  For Case Study 1, Introduction 
of new technology in new power plants, 6 participants agreed to be interviewed. For Case Study 2, Introduction of 
new technology to replace old and aging equipment in existing power plants, 5 participants agreed to be interviewed. 
 
Table 1: Participant distribution   
 

Power Plant Categories Engineers 

New build power plant 6x project engineers 
Existing old power plant 5x project engineers 

 
Table 1 shows the distribution of participants selected for interviews. The selected participants are project engineers 
within the organisation responsible for overseeing the implementation of technology and reviewing business 
processes. The participants have experience regarding the processes followed when new technology is implemented 
and are actively involved during the implementation process.  
 
Since the research aims to provide evidence that the same phenomenon occurs between two cases, cross-case 
analysis compares the results of the two case studies. And data triangulation is also applied to establish the 
converging lines of enquiry between document analysis and interview questionnaire data. 
 
4.1 Document analysis 
 
Project documents were analyse to establish how the predetermine themes are incorporated within the documents. 
Table 2 indicates if the predetermine themes are incorporated within the documents. 

Table 2: Documentation analysis summary 

Predetermine themes Predetermined theme addressed (YES / NO) 

Identification of business processes YES - Existing processes are identified to be reengineered. 

Early involvement and active 
participation 

NO - Plant personnel are not involved early when business processes are 
reengineered. 

Evaluation of new technology impact 
on existing processes 

YES - Technology impact on existing processes is evaluated. 

Performance evaluation of identified 
business process 

NO - Performance of existing processes not evaluated. 

Organisational and cultural evaluation NO - There is no formal process to evaluate how technology impact on 
culture is conducted. 

Development of prototype processes YES - Prototype processes are developed to simulate and test new 
technology performance. 

Implementation of reengineered 
processes 

 YES - Plant personnel are actively involved during the implementation 
of reengineered processes. 
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The analysis revealed that the following predetermine themes are not covered in project documentation: 
 Early involvement and active participation. 
 Performance evaluation of identified business process. 
 Technology impact evaluation on organisational culture. 
 
The first finding shows that plant personnel are not involved early in the process of defining processes to be 
reengineered during new technology implementation. Plant personnel are only involved during the implementation 
phase of the project.  The second finding shows that there is no defined documented information which clearly states 
how the performance of the processes identified for reengineering should be evaluated and measured.  The third 
finding shows that there is no formal evaluation of technology impact on organisational culture during 
reengineering. Technology impact evaluations are mainly focused on plant performance, safety and environmental 
risk prevention interventions. 
 
4.2 Interview analysis 
 
Open and close ended interviews were conducted with 11 of the 12 participants selected for the research. Interview 
questionnaire responses were analyses to establish themes and patterns within the two cases studies.   Table 3 
outlines the cross-case analysis of open-ended questions themes for the two cases. The research findings outline how 
BPR steps are conducted during technology implementation. 
 
Table 3: Cross-case analysis – BPR steps 
 
Research findings Case study 1 Case study 2: 

Finding 1: 
Identification of business processes  

√ √ 

Finding 2: 
Early involvement and active participation of plant personnel in 
the process  

X X 

Finding 3: 
Evaluation of new technology impact on existing processes 

√ X 

Finding 4: 
Performance evaluation of identified processes 

X X 

Finding 5 
Analysis of new technology impact on organisation cultural issues  

X X 

Finding 6 
Development of prototype process prior to implementation  √ √ 

Finding 7 
Plant personnel involved during implementation of reengineered 
processes 

√ √ 

Finding 8 
Technology benefits achieved  
 

X X 

√ - Denotes process step is adequately addressed 
X –Denotes process step is not adequately addressed 
The first pattern indicates that existing business processes are identified to be reengineered when new technology is 
implemented. This corresponds with literature requirements to successfully reengineer business processes 
 
The second pattern indicates that plant personnel are not involved in the initial phase of BPR. People are often 
ignored and not involved due to project schedule constrains and to avoid conflict. Plant personnel become involved 
at the commissioning phase of the project. 
 
The third pattern indicates cultural evaluation is not considered as a priority during technology implementation. 
Technology replacement projects are mainly driven by the desire to improve plant performance and efficiency. 
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The fourth pattern indicates that prototype processes are developed to mimic new process conditions. Prototype 
processes are also used for training employees to acquire the necessary skills knowledge before technology is 
commissioned. 
 
The fifth pattern indicates that technology is implemented to improve business performance, but the benefits 
provided by new technology are not achieved. Technology benefits are not achieved as ineffective and redundant 
methods of executing business processes are still reinforced and applied even though technology provides new 
methods to effectively execute business process activities. 
 
Table 4 outlines the cross-case analysis of closed-ended questionnaire results. The weighted average calculation 
results were analysed and used to establish how effectively BPR success factors are incorporated during technology 
implementation.  
 

Table 4: BPR success factors 

Change management systems and culture Case study 1 Case study 2 

BPR activities are effectively communicated √ √ 

Sufficient and adequate training and education is provided regarding 
new reengineered processes 

√ X 

Plant personnel are adequately empowered during reengineering 
process 

√ X 

Plant personnel are actively involved during BPR X X 

Plant personnel are rewarded and recognised during reengineering 
process 

X X 

Management competence factors Case study 1 Case study 2 

There is continuous management and evaluation of risk associated 
with reengineering 

√ X 

During reengineering management provides active support, strong 
leadership and commitment 

√ X 

Organisational structure factors Case study 1 Case study 2 

During BPR activities a cross-functional team approach is followed  √ √ 

The project team is highly skilled on conducting business process 
reengineering activities 

√ X 

The roles and responsibilities for all stakeholders involved are 
effectively allocated 

√ X 

BPR Project management factors Case study 1 Case study 2 

The new reengineered business processes are aligned with 
organisational corporate strategies 

√ √ 

BPR consultants provided sufficient knowledge and assistance √ √ 

BPR planning strategies and project management techniques are 
adequately applied 

√ √ 

BPR vision is clearly understood and communicated √ X 

The identified business process are effectively redesigned √ X 

BPR is integrated with other improvement techniques X X 

IT Infrastructure Factors Case study 1 Case study 2 
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New business processes are effective alignment with organisational 
IT capabilities 

√ X 

The organisation ensured there is sufficient IT investment prior to 
conducting business reengineering 

√ X 

IT software application are used during business process 
reengineering 

√ X 

√ - Denotes BPR success factor is successfully incorporated  
X – Denotes BPR success factor is not successfully incorporated  
 
The first common pattern indicates that the following success factors are not incorporated during new technology 
implementation: 
 Plant personnel are actively involved during BPR. 
 Plant personnel are rewarded and recognised during reengineering process. 
 BPR is integrated with other improvement techniques. 
 
The pattern indicates that plant personnel are not empowered, rewarded and recognised during reengineering. Plant 
personnel are also not actively involved during the reengineering of business processes. Literature identified that 
ignoring employees during reengineering results in BPR failures. 
 
In addition, the identified pattern indicates that BPR methods are not integrated with other business improvement 
techniques. It is important that reengineering processes are continuously monitored and assessed to ensure the new 
processes are effectively integrated and optimised. 
 
The second common pattern indicates that the following BPR success factors are adequately incorporated during 
new technology implementation: 
 BPR activities are effectively communicated. 
 The new reengineered business processes are aligned with organisational corporate strategies. 
 BPR consultants provided sufficient knowledge and assistance. 
 BPR planning strategies and project management techniques are adequately applied. 
 
The patterns indicate that BPR activities are communicated effectively and aligned with corporate strategies. The 
pattern also indicates that consultants provide sufficient assistance during reengineering and project management is 
successfully incorporated during the reengineering of business processes. 
 
5.  Discussion   
 
Data triangulation was conducted to validate the research findings and establish the lines of convergences which 
outline why technology benefits are not achieved when business processes are not correctly reengineered.  Table 5 
identifies common patterns from document and interview analysis to support research findings. 
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Table 5: Data triangulation of common patterns 
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Identification of business processes √ √ √ 

Early involvement and active participation of plant personnel in the process X X X 

Evaluation of new technology impact on existing processes √ X √ 

Performance evaluation of identified processes X X  

Analysis of new technology impact on organisation and cultural issues X X  

Development of prototype processes prior to implementation √ √ X 

People involvement during implementation phase of reengineered processes √ √ X 

√ - Denotes BPR step is adequately addressed 
X – Denotes BPR step is not adequately addressed 
 
The results show that technology benefits are not achieved when the following BPR steps are not adequately 
addressed: 
 When plant personnel are not actively involved and participate during the early phase of BPR when processes to 

be reengineered are identified. 
 When performance of identified processes to be reengineered are not measured and evaluated. 
 When technology impact on culture is not evaluated.  
 
The results indicate that if people are not actively involved during the reengineering of business processes, it often 
leads to organisations implementing technology and not realising the promised benefits. As a result, cultural 
consideration and active employee involvement during new technology implementation are paramount in achieving 
technology benefits. 
 
6.  Conclusion    
 
The research findings provide evidence which confirms the research problem and states that the benefits provided by 
new technology are not achieved when technology is implemented without correctly reengineering existing business 
processes. 
 
The research identified the following BPR requirements as the main reason for organisations not achieving 
technology benefits: 
 Limited early involvement and active participation of plant personnel during BPR. 
 Lack of performance evaluation of identified processes to be reengineered. 
 Lack of analysis of technology impact on organisational cultural issues. 
 Lack of plant personnel reward and recognition during reengineering process. 
 Limited BPR integration with other improvement techniques. 
 
In order to successfully reengineer business processes, organisations must ensure that plant personnel are involved 
early, rewarded and recognised when business process are reengineered. Sufficient resources should be allocated to 
evaluate technology impact on people and culture within the organisation. And finally, identified processes 
performance must be evaluated and measured to establish if the existing processes are performing according to 
expectations.  
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The research findings provide knowledge and insight regarding the requirements to successfully reengineer business 
processes during technology implementation. The findings are applicable to power plants introducing new 
technology to improve performance and effectiveness of business process activities.  
 
Future research is suggested to improve BPR success by prioritising technology impact evaluation on organisational 
culture, people, performance, and final establishing how performance of identified processes will be measured and 
evaluated during technology implementation. 
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