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Towards Developing a Framework for Measuring Organizational Impact of IT-Enabled BPR: Case Studies of Three Firms

Abstract
Due to mixed results from Information Technology (IT) payoff studies, many authors have suggested examining the impact of IT in the light of organizational process initiatives such as Business Process Reengineering (BPR). However, the literature on organizational impact of BPR is generally anecdotal. This study examines the question, “How do organizations measure the organizational impact of IT-enabled BPR initiatives?”  Extracting organizational impact measures from the BPR and information technology payoff literature, we examine BPR measurement approach employed by three organizations.  

Our findings suggest that unlike financial measures of firm performance, BPR measurements are context-dependent and require customization based upon the primary focus of BPR. Further, the case studies support the process-oriented view in which organizational BPR impact is assessed through intermediate assessments such as creating BPR assets and impacts resulting from redesigned processes.

Our findings lead to a proposal of an enhanced measurement process framework that includes identifying and focusing upon the targets of the process change, identifying the worth of the process, identifying BPR assets, and measuring intermediate and process-level variables to determine the impact of BPR on the organization. 
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I. INTRODUCTION

Over the last decade Process Redesign or Business Process Reengineering (BPR) has been embraced by organizations with renewed vigor as a means to cut non-value-added activities and improve competitiveness (Grover, et al., 1998).  A number of studies in the literature present the improvements, radical as well as incremental, resulting from BPR (Hammer, 1990; Huizing, et al., 1997).  While many studies have reported the steps or tools in process redesign, few studies have addressed the effectiveness of such initiatives, particularly at the organizational level (Kohli and Hoadley, 1997).  This is due in part to the lack of a framework of organizational measures of process redesign (Barua, et al., 1996; Teng, et al., 1996).  The issue of measuring organizational impact is a challenging one even in such corporate initiatives as investment in information technology, manufacturing process changes, and management of change processes. Although the term BPR does not have the pizzazz as was associated with it in the early 1990's, the idea of process redesign is deeply embodied in recent initiatives such as Enterprise Resource Planning (ERP), knowledge management and e-commerce.  After all, these initiatives utilize information technology to create new and value-enhanced business processes. 

Purpose and Motivation

The purpose of this paper is to examine (i) how do organizations measure IT-enabled organizational impact of BPR and (ii) which variables, and why, do organizations apply to measure BPR organizational impact. More specifically, we examine the role of BPR focus and the process-oriented measurement in understanding organizational impact as espoused by the IT payoff literature.  The case studies reported in this paper will examine the contextual influence on the organization's choice of selected variables.  Our impetus for this study was the senior managers' demand for justification of BPR, combined with the mixed results of measuring organizational performance cited in the literature (Bashein, et al., 1994; Martinez, 1995; Sarker and Lee, 1999; Teng, et al., 1998; Tomsho, 1994).  BPR measurement is a contemporary issue across industries.  For instance, in healthcare, declining reimbursement of services by insurance companies has necessitated extensive cost cutting through BPR. Similarly, competition from electronic commerce firms is leading to widespread BPR in traditional industries to streamline order taking, payments and delivery of products and services.  At a time when the relevance of IS academic research to the practice of BPR is being debated among researchers, a rigorous case study can provide much needed guidance to practitioners (Applegate and King, 1999; Guimaraes, 1997).

Although the ideas of measurement and improvement are not new, the emphasis on process redesign measurement at the organizational level is relatively recent. Significant resources are being allocated to streamline and redesign business processes through the application of enabling information technology (IT). The investment in such initiatives has not gone unnoticed among executive-level managers.  They expect to see tangible evidence of BPR effectiveness and the resulting value to the organization.  Senior managers have posed such questions as: 

1. Is there evidence that the organization as a whole has benefited from the BPR efforts?

2. How do we know where and how BPR has benefited the organization? 

This leads researchers to ask the questions – 

1. How do organizations measure organizational impact of BPR?  

2. What framework(s) should they follow in implementing organizational impact measurements? 

Researchers advise examining practitioners’ use of information systems because sometimes information systems research lags years behind practice (Benbasat and Zmud, 1999).  There have also been suggestions that research in such evaluation may be through industry-academic interaction (Martinez, 1995; Strassman, 1990).  Case studies, such as those reported in this paper, are well suited to capturing the knowledge of practitioners and eventually developing theories from it (Benbasat, et al., 1987).  Case studies are a valuable tool for: 

(a) examining a contemporary phenomenon, especially one that is not clearly understood,  

(b) asking how and why questions (as opposed to how many or how much),  and 

(c) capturing the context (Benbasat, et al., 1987; Yin, 1994). 

While BPR is not necessarily a technology endeavor, information technology is recognized as a critical enabler of new operational and management processes (Davenport and Short, 1990; Hammer, 1990; Mooney, et al., 1996). The strategic role of IT investments in supporting the BPR effort is often cited in the literature (Bashein, et al., 1994; Broadbent, et al., 1999; Tomsho, 1994). Several IT payoff studies have suggested the value of examining BPR as one of the key variables in understanding the impact of IT investment on organizational performance. In other words, the context in which the investment in IT and BPR takes place is considered important. BPR, and its links to the IT function, continues to be a key issue now and in the future (Gottschalk, 2000). Therefore, we will draw upon prior IT payoff research, in addition to BPR research, to develop a framework of organizational impact. 

The paper is organized as follows.  In section II, we present an overview of the pertinent literature on BPR and its organizational impact.  Based upon the review of literature, we present a theoretical framework for our case study investigations in section III.  Section IV reports the research method that includes a case study framework and the findings from the three case studies. We present the results of cross case conclusions in Section V. Based upon our findings, in Section VI we present lessons learned, a proposed enhanced framework and limitations of the case study.  Finally, section VII presents our conclusions and areas for further research.

II. LITERATURE REVIEW

The academic and trade literature report large investments in BPR but less than successful outcomes from such investments (Altinkemer, et al., 1998; Kohli and Hoadley, 1997; Moad, 1994; Roach, 1987; Strassman, 1990; Teng, et al., 1996). For a significant part of the 20th century, organizations have invested in information technology to improve competitive advantage, operations, and decision making. Intuitively the investment in IT and IT-enabled BPR supports those objectives, however, the empirical evidence from such investments has been mixed (Brynjolfsson and Yang, 1996). In the following paragraphs we present a brief review of previous research in IT-enabled BPR and the organizational perspective on BPR's value and measurement. 

In examining the IT investment at the organizational level, Hitt and Brynjolfsson (1996) contend that even though there are relationships among productivity, consumer value, and profitability, each is a separate issue, and the focus of an IT initiative on one of these three objectives determines which measures are attended to. The organization's focus is equally important in understanding the stimulus, the response to which is process reengineering, as is understanding how to affect organizational change (Barua, et al., 1996).  

From an economic perspective, although IT investment has increased productivity and consumer value, it has not had an extraordinary effect on profitability (Hitt and Brynjolfsson, 1996).  Additional evidence claims that the investment in IT has shown almost no improvement in productivity (Roach, 1987; Strassman, 1990).  Evidence from manufacturing firms shows a similar pattern of no impact of IT investment on organizational performance (Loveman, 1994).  The contradictory results are often referred to as the "productivity paradox" (Brynjolfsson, 1993).  

This raises the question - Is there really a productivity paradox or have researchers failed to examine the complete picture?  Suggestions for understanding the paradox have included examining the IT investment from the perspective of organizational changes (Barua, et al., 1996; Brynjolfsson, 1993), the change management processes (Guha, et al., 1997), and the role of Business Process Reengineering (Barua, et al., 1996; Devaraj and Kohli, 2000; Mooney, et al., 1996).  Therefore, it is desirable that since technology and business processes are complimentary factors, they must be changed in a coordinated manner to improve performance (Barua, et al., 1996).

The issues of what and how to measure BPR at the organizational level continue to plague process reengineering just as they trouble IT payoff researchers.  Although BPR has the potential to help unscramble the productivity paradox associated with IT, BPR itself faces the productivity paradox where it is often referred to as more hype than substance (Grover and Malhotra, 1997).  In a sharp criticism of performance improvement efforts and their lack of impact on operational and financial results, Schaffer (1991) accuses the managers of lacking the ability or the will to establish high performance-improvement standards that produce results. Schaffer continues to scorn the lack of commitment of managers to direct measurable improvement, by arguing that most efforts termed as performance improvement have as much chance of affecting the company’s performance as 'rain dance has on the weather' (Schaffer and Thomson, 1992).  It has been suggested that process and task level studies are likely to yield accurate data because of completeness and the availability of required analysis (Sircar, et al., 1998). 

The role of IT in facilitating BPR has been highlighted in examining the IT infrastructure for implementing BPR (Weill, 1992), and achieving higher quality and customer satisfaction (Devaraj and Kohli, 2000).  IT also has a critical role in delivering non-traditional performance data such as market share, quality, innovation, and customer satisfaction (Eccles, 1991). The interdependence among process design, managerial commitment and information systems can be described in an organization effectiveness equation comprising of (i) work redesign, (ii) competencies, and (iii) supporting systems.  Metrics of organizational effectiveness can be (i) speed and improved cycle time, (ii) operational flexibility, (iii) the ability to respond to changing service and product demand effectively, (iv) operational efficiency, and (v) continuous improvement in applying technology to achieve results (Swan and Giunta, 1994).

The literature provides some guidance on what and how to measure organizational impacts of BPR.  Based on their value to the organization, Keen (1997) proposes a categorization of business processes - identity, priority, background, or mandated.  Identity processes define the organization; priority processes are those that are important for conducting business; background processes are processes that support the business; and mandated processes are those that are generally legally required, for which the organization has no choice.  Business processes in and of themselves can be either assets or liabilities based on whether or not they generate economic value for the firm.  Processes can be considered assets if they generate value, enable options, or preserve value for the firm as measured by Economic Value Added (EVA) (Keen, 1997).


On the issue of measuring organizational impact, Soh and Markus (1995) present a process theory framework that accepts the possibility that the outcomes may not occur even when conditions are present unless a particular ‘recipe’ involving external directional forces and probabilistic processes unfolds. They provide a synthesis of process approaches proposed by several authors. Several other authors present models that incorporate the process approach to IT payoff (Beath, et al., 1994; Grabowski and Lee, 1993; Lucas, 1993).  There can be many ‘losses’ that may prevent organizations from accruing a payoff, given that the expected outcome can be influenced by changes in internal or external conditions.  In summary, the process theory suggests that IT expenditures yield IT assets; appropriate or inappropriate use of IT assets yields IT impacts; and IT impacts in turn lead to organizational performance (Soh and Markus, 1995).

The process view of BPR payoff is also echoed by Mooney, Gurbaxani, and Kraemer (1996) in their framework proposing that firms derive business value from applying IT to intermediate operational and management processes.  They classify these processes along automational, informational, and transformational dimensions. These intermediate variables were also selected as the basis for this study (See Table 5) (Mooney, et al., 1996). Other examples of the process perspective in measuring BPR have been in assessing the impact of IT on business value in manufacturing sector (Barua, et al., 1995); in assessing executives’ perception of business value of IT (Tallon, et al., 2000); and in assessing the business value of enterprise systems (Markus and Tanis, 1999). 

Barua, Lee and Whinston (1996) argue that the organizational payoffs are maximized when several factors relating to IT - decision authority, business processes and incentives - are changed in a coordinated manner in the right direction and in the right magnitude.  At the highest level, overall measures of performance include profitability, return-on-investment and other financial measures, while at the lowest level the measures are based upon IT, organizational and business process characteristics whose value is to be determined.  Barua et al. propose that the intermediate variables - those between the highest and lowest level, such as customer satisfaction, turnaround time, coordination levels, and capacity utilization contribute to the improvement in financial performance.  Without understanding the relationship of the design variables to the intermediate variables, organizations run the risk of measuring the wrong performance and design variables and therefore not find an increased payoff from the BPR projects (Barua, et al., 1996). We use this collection of variables of BPR in examining the three firms for this case study. Table 1 presents a summary of studies on IT and IT-enabled BPR measurement.

Study/Date
Variables Identified & Used
Findings

Swan & Guinta (1994)
Speed and improved cycle time

Operational flexibility

Ability to respond to changing service and product demand effectively

Operational efficiency

Continuous improvement


Organizational effectiveness is the result of work design (BPR), competencies, and supporting systems.

Soh & Markus (1995)
IT assets

Organizational effectiveness

IT expenditures
The IT conversion process:  IT expenditures yield IT assets; use of IT assets yields IT impacts; IT impacts yield organizational performance.



Mooney, Gurbaxani, & Kraemer (1996)
Automational variables

Informational variables

Transformational variables
As IT permeates the organization, it has a greater impact on business processes and the organization.



Hitt & Brynjolfsson (1996)
Productivity

Consumer Value

Profitability
Focus of IT investment effort is dependent on which of the three objectives is of primary importance to the firm.



Barua, Lee, & Whinston (1996)
High-level organizational variables

Intermediate variables

Low-level design variables
Without understanding the relationships among the variables, organizations may measure the wrong variables, and therefore not find an expected payoff.



Keen (1999)
Economic value added

Number of process assets
Economic value added (EVA) is the long term measure of prosperity of a firm.  Processes create economic value by generating value, enabling options, or preserving value.



Table 1:  Relevant Literature Summary on Measurements of IT and IT-enabled BPR

In summary, the review of literature indicates an equivocal picture of IT and IT-enabled BPR payoff to the firm. The context and firm's internal and external environmental dynamics emerge as key co-variables of proper BPR organizational impact measurement.  To accomplish the measurement, the literature points to a process theory model which proposes that investment in IT projects, applications and skill base represent creation of IT assets in an organization. When IT impacts are realized at strategic places in the organizational structure, only then will we see enhanced organizational effectiveness.  It is this organizational effectiveness that our study attempts to examine through the above-mentioned measures (in italics). Using components of the literature presented here, we set forth to understand the process of measuring organizational impact of BPR by building a theoretical framework.


III. THEORETICAL FRAMEWORK

Although a comprehensive theory of organizational impact of IT and IT-enabled BPR is yet to be established, the proposals and recommendations in the above literature review provide a theoretical basis for framing the key question: How do organizations measure the organizational impact of IT-enabled BPR? 

We examine the organizations in our case studies through a literature-developed framework involving (i) the organizations' focus of BPR, and (ii) the process-oriented measurement of BPR organizational impacts.  Below we describe the development and operationalization of focus and process-oriented measurement.

Focus
The crucial link of BPR and organizational focus has also been proposed by other authors (Edwards and Peppard, 1997; Kettinger and Teng, 1998; Narasimhan and Jayaram, 1998; Peppard, 1996; Sarkis, et al., 1997). IT-led BPR has focused on efficiency and profitability in process enhancing technology in corporate credit operations of a bank (Van Grembergen and Van Belle, 1999); air cargo handling operations (Khan, 2000); operations of a number of hospitals (Devaraj and Kohli, 2000); and service operations of a state government motor vehicle agency (Narasimhan and Jayaram, 1998).

Aligning customer value with process investment has been widely considered as an antecedent of BPR (Guimaraes, 1997; Kallio, et al., 1999; Leidner, 1999; Lockamy and Smith, 1997). The customer is central to process movement, and providing customer value as a key to delighted customers (Hammer and Champy, 1993). The customer value focus should also extend to the stockholders who bid for the price of the stock or provide a budget for future investment (Keen, 1997). 

Based upon the cited literature on BPR focus, we utilize these three measures - customer value, efficiency, or profitability from Hitt and Brynjolfsson (1996) framework - to assess the BPR focus in our case studies. The determination of the 'right' process or the 'focus', can be operationalized by whether the process objective is to enhance customer value, efficiency, or profitability (Hitt and Brynjolfsson, 1996). Although it is obvious that the three focus measures are interrelated, Hitt and Brynjolfsson suggest that when cost is the central strategic issue in an industry, improving productivity may be the preferred choice.  They caution that although it is assumed that increased productivity may lead to greater profitability, it is the pairing of benefits of IT investment with market opportunity and providing consumer value that is more likely to lead to higher profitability.

Process-oriented Measurement
The intermediate variables for measurement of BPR are determined by the focus of the BPR. These intermediate and process measures may be automational, informational, or transformational (Mooney, et al., 1996). The deployment of BPR assets is not a guarantee that the organization will benefit from the BPR initiative (Soh and Markus, 1995). The proper management and utilization of such assets lead to BPR process impacts.  Such BPR impacts when channeled appropriately and when measured through control variables are likely to yield measurable organizational BPR impacts (Devaraj and Kohli, 2000). 

Figure 1 summarizes studies that have identified BPR as a contributor in creating organizational IT impacts. These studies also suggest a process-oriented measurement in understanding such impact, indicated by the intervening columns 'Intermediate Variables'.  The studies suggest that the measurement process of BPR begins with an analysis leading to the identification of appropriate investments.  Identification of such investment areas is dictated by focus or assessing the stimulus to which BPR was a response (Barua, et al., 1996).  A failure to take the strategic direction or focus of BPR into account can lead to disastrous results for the organization, even when the process itself is successful. Examples of this 'process paradox' can be seen in ostensibly successful BPR in Mutual Benefit Life, Ford, IBM Credit and Hallmark, all of which suffered at the organizational level (Peppard, 1996).  Describing the 'process paradox', Keen suggests that this is caused by investing in the wrong processes (Keen, 1997). In other words, process investment should aim at reengineering the 'right' process. We operationalize the process-oriented measurement through variables proposed by Mooney et al. and Barua at al (Barua, et al., 1996; Mooney, et al., 1996). 
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Figure 1: Studies proposing BPR as a contributor to measuring intermediate and organizational impact of IT

IV. RESEARCH METHOD


We conducted a pilot survey to explore the application of metrics among practitioners engaged in BPR projects.  However, the survey yielded equivocal results indicating widespread use of BPR metrics in organizations.  Our survey responses supported the suggestion that the term BPR was not used consistently among industries and even organizations within the same industry (Boudreau and Robey, 1996).  The responses regarding the measurement of BPR were broadly distributed and therefore lacked aggregate comparison. The accompanying narratives of respondents, combined with the results, suggested that an in-depth study of an organization(s) would be more appropriate. Therefore, we decided to conduct case studies of organizations that were implementing or had recently implemented an IT-enabled BPR project.  In doing so, we describe how organizations measured the effectiveness of their BPR projects at the organizational level using the BPR investment -BPR assets - BPR impact - organizational impact framework as a reference.  Specifically, we determine

1. whether there is a primary focus of profitability, productivity, or customer value,

2. whether intermediate and process-level variables are measured,

3. whether process-level measures are aligned with the organizational level variables, and

4. the organization perception of the success of the IT-enabled BPR project. 

In order to institute rigor in the case study method, we follow an established case study method proposed by Yin (Yin, 1994), an adaptation of which is shown in Figure 2. Yin's case study method begins with a framework of BPR organizational measurement. Following the framework, the selection of organizations and the data collection protocols occur.  The researchers then conduct and report on the case studies, while updating the data collection protocols as new findings take place.  At the conclusion of the case studies, the cross-case conclusions are drawn leading to a comparison of the initial framework.  This comparison may lead to a modification or enhancement of the framework.  The relevance and implications of the findings are reported so as to add to the cumulative research as well as provide guidance to practitioners.  Finally, Yin's case study method calls for providing conclusions and recommendations resulting from the case study.
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Figure 2: The approach followed in conducting the case studies reported in this paper [Adapted from Yin (1994) pg.49.]

As mentioned above, our framework consists of BPR focus and process-oriented measurement. Having developed a preliminary framework for BPR organizational measurement, we selected firms for the case studies and designed data collection protocols. The following section describes the selection of organizations, development of case study protocols leading to resultant questions for structured interviews. This section also presents the three cases summarized in Tables 4,5,6,7, 8 and 9.  

Case Studies

The wide variability of responses to our above-mentioned pilot survey pointed to more detailed analysis of organizations for explanations of BPR measurement practices.  The multiple-case experimental design was selected because of its support for the exploration phase of knowledge accrual (Yin, 1994) and its strength in building theory (Benbasat and Zmud, 1999).  The case study methodology has been applied in recent studies of BPR and organizational change (Brown, 1997; Caron, et al., 1994; Clark, et al., 1997; Cross, et al., 1997; Hess and Kemerer, 1994; Watson, et al., 1998). Data collected at the organizational level of analysis and information gathered through multiple collection methods is a preferred method among case studies (Benbasat, et al., 1987).

Selection of Organizations

 Given that the purpose of this research is to explore how organizations measure the organizational impact of IT-enabled BPR - a phenomenon that is not well understood - we proceeded to select organizations for our case studies. We contacted a national business research center that is sponsored by about 50 medium to large organizations. Solicitations were made to organizations that met our research objectives and were willing to participate in sharing BPR project data and respond to questions.  We agreed to provide results of our analysis and recommendations to the participating organizations in exchange for their providing the data and access to relevant personnel.  We also agreed to maintain the privacy of the organizations.  A total of 4 organizations were available, 3 of which were chosen for the case study.  The basis of our choice was that the three organizations had conducted or were conducting IT-enabled BPR.  Although the three companies were in different businesses, the BPR processes examined were not contingent upon the nature of business.

We name the three companies as FinCo, ManuCo and HealthCo. FinCo is in the investments sector of the financial services industry.  It employs 3700 employees and 35 brokers with approximately $775 million in revenues annually. ManuCo is a manufacturer of disposable paper products. The strategic business unit examined in this case study is a supplier of packaging and promotional material to the fast-food industry.  ManuCo employs approximately 6,500 people with annual revenue of approximately $886 million.  HealthCo is a national provider of health care services.  It employs over 19,000 people and has annual revenue of approximately $1.5 billion. Table 2 provides a summary of the characteristics of the three organizations.


FinCo
ManuCo
HealthCo

Industry
Financial Services
Manufacturing
Health Services

Annual Revenues
$775M
$886M
$1,500M

Number of Employees
3,700
6,500
19,135

Location
International
National (US)
National (US)

Market Strategy
Service Differentiation and Product Customization
Low-cost Commodity Product
Service Differentiation

Table 2: Description of the Three Case Study Organizations
Data Collection Protocol

Data collection focused on the topics of BPR measurement variables, outcomes, and effectiveness.  Data were collected through documentation review and followed up with semi-structured interviews. In each case, we were fortunate to have free access to documentation related to the BPR projects was a significant benefit in conducting this research because it allowed us to ask focused questions.  This supports stronger substantiation of measurement constructs through information probing about emerging concepts.  Furthermore, supplementing documentation review with interviews tended to eliminate biases of perceived project outcomes, and hindsight.  This was particularly the case for projects that spanned a prolonged period of time (up to two years). The access to documentation also helped us triangulate the findings, an approach recommended for case studies (Yin, 1994). Both the interviews and documentation review focused on the organizational impacts of BPR.  Working from our preliminary framework, we constructed questions for semi-structured interviews to explore concepts of BPR organizational impact. Appendix A outlines our underlying concepts and the resultant questions.

The interview questions did not follow any order as the objective was to fill-in the missing pieces of data and/or to verify data collected from other interviewees and project documentation. During the interviews, we found digressions to tangentially-related topics insightful and telling of allied contextual issues. We initiated interviews beginning with the project leaders of the BPR process and began by having each interviewee describe the IT-enabled BPR project and his/her role in it. Following these interviews, we identified and interviewed individuals responsible for other activities of the BPR initiatives. The contact time with each firm ranged from six months to two years. 


FinCo   
ManuCo
HealthCo

BPR Participants

   Project Leader

   Analysts
1

2
1

2
1

3

Non BPR Personnel 

   Managers

   Staff
1

2
2

2
2

3

Total
6*
7
9

* FinCo designated a manager to coordinate responses

Table 3: Employees interviewed by organization and position 

We interviewed participants in the BPR project whom we refer to as analysts.  In addition, we also interviewed the managers and staff personnel who were not directly involved in the BPR project but could provide information about the project from the users' perspective.

Conducting and Reporting Case Studies

The documentation review and interviews yielded data about each organization's measurement of BPR projects.  Our data collection protocol called for (i) aggregating the information collected per the measurement frameworks summarized in the literature review and (ii) reporting the data collected and findings for each case.  We present an overall synopsis of the comparison of the three cases with the measurement frameworks - focus or global measures in Table 4 (Hitt and Brynjolfsson, 1996), intermediate variables in Table 5 (Barua, et al., 1996), and process variables Table 6 (Mooney, et al., 1996).  Table 7 provides summary counts of the reported measures in Tables 4, 5, and 6. In Table 8, we provide variables measured and common in all three cases.  Following the synopsis table we report on the findings of each case study.

FinCo: The FinCo is a high-priced, quality-differentiated investment firm.  Using a traditional account structure, FinCo strives to build investment relationships with its customers.  A comprehensive BPR began by identifying the processes and sub-processes of the firm.  FinCo hired consultants who developed cross-functional and cross-hierarchical teams of 20 people each.  The projects were scheduled for completion within 6 months; however, they stand at 2 years.  To increase stability in the design teams, the firm assigned permanent employees to each team to decrease time spent on the learning curve of the project.  The process redesign effort was undertaken to support the implementation of a document imaging system (described below).  The goal was to measure work hours spent by account managers on each customer account by unobtrusively collecting time data within the document imaging system.  This would then result in an overall measure of cycle time for each project.  Continuous improvement would result through reduced cycle time.  Preliminary measures of the process redesign were:

· Customer satisfaction

· Competition rating for quality of service

· Elapsed time of the process

· Process cost through elapsed time per department

· Process cost through account personnel time usage

· Accuracy

The overall process measure was profitability.  This measure was not reduced to the team level, but rather remained at the business unit level.

Profitability of the firm and profitability of the business units were on the increase.  However, this had more to do with the state of the market than with the BPR efforts.  FinCo is now measuring per unit costs to reduce them below the market level in order to increase market share and number of clients.  Global measures of reduced costs and improved service result in increased profits.  Productivity is important to reduce the operating costs for each unit.

FinCo Data: In examining the global variables, FinCo is focusing on all three: productivity, profitability, and consumer value.  They recognize that as the high priced firm in the industry, they have to provide the highest consumer value through service and customization.  They also recognize that only improved productivity through redesigned processes would improve their profitability.  Although they are profitable in the marketplace, continued profitability is possible only as long as the cost of gaining and servicing accounts could be kept at a minimum. 

FinCo finds it difficult to differentiate among the global variables.  It must get productivity and consumer value gains to achieve profitability.  However, if profitability is not realized, the project is ultimately deemed not successful.  FinCo must keep customers first; but they cannot focus on consumer value if they can’t do so profitably.  FinCo has realized little or unknown profitability gains of their BPR project, some productivity gains, and mostly customer value gains.

FinCo is driving the BPR with a document image processing system.  This system is targeting workflow for productivity improvement.  If an account remained in an open or active window, it is assumed that labor costs are being incurred to service that account.  In doing so, FinCo is focusing on the intermediate variables of labor costs, efficiency, cycle times, administrative expense, and control (Hitt and Brynjolfsson, 1996).  In tracking the amount of account representative time spent with an account, it is measuring the time spent on customer relationships to see whether the resource usage resulted in effectiveness by meeting the customer requirements.  Additionally, in tracking account representative time spent on each customer account, the intermediate variables that were being measured include unit operating cost (Barua, et al., 1996).  There is a recognition at FinCo that part of the costs of reengineering is captured in the cost of the imaging system (capital cost) and part in the non-capital costs of the reengineering team time resources.  Quality of routine transactions is captured through electronic monitoring and the number of tasks per employee.

Without saying, “we are measuring intermediate variables,” FinCo decomposed its global variables into those measures that would be most appropriate for their business context.  FinCo is willing to invest in the underlying information technology to support BPR as well as in the labor resources to realize its implementations.  FinCo recognizes that its product is an information product and that it has to implement an information technology for customer support.  

Finally, FinCo has been comprehensively measuring the process variables of BPR assets, impacts, and organizational value.  BPR assets were created through increased technology, infrastructure, training, and organizational knowledge.  FinCo realized the impact of the increased assets through improved products, services, and processes.  FinCo seeks to determine how these impacts are realized in greater organizational value through profits, productivity, and customer value.  

ManuCo: ManuCo is a market-leading commodity-price producer of supplies for the fast-food industry.  ManuCo’s BPR project began in 1993 with support from industry consultants.  The impetus for change was to meet the frequently changing customer demands through improved process flexibility while maintaining market share.  Additionally, ManuCo wanted to evaluate current processes in a holistic way rather than the piecemeal evolving processes that resulted in a higher-than-optimal cost structure.

The first step in the process evaluation was to set performance measurements for the manufacturing process.  It was believed that if lower level measures were managed, the cumulative results would automatically achieve the overall goals of improved profitability through lower costs.  The first iteration of redesign resulted in some of the desired improvements.  During this phase of the project, ManuCo invested in electronic design technology that supported interactive product design.  Customers and designers could make changes to product artwork quickly and receive design approvals electronically.  This IT-enabled BPR increased customer value.  However, as the low-cost producer in a commodity industry, ManuCo could not make significant price increases.  ManuCo was a late entry in the market with this design feature.

During the next phase of its BPR project, ManuCo identified the capital costs of manufacturing that would be required to continue the redesign process itself and to sustain the realized gains.  ManuCo did not know whether the costs of additional investment would be recouped, so they have chosen not to invest in the new production technology suggested.

In addition, some problems resulted from imposing plant-level measures.  Inter-plant cooperation was inhibited when plant managers perceived that taking resources away to measure and report performance measures would affect their own measurements.  Intermediate metrics such as employees' time spent proved difficult to define and measure.  In addition, the emotional commitment to reengineering depended on how involved the plant-level leaders were.  Some productivity gains have been achieved such as reduced lead-time required for order fulfillment.  However, customers have perceived only marginal value from the process improvement.  In the end, ManuCo has given priority to overall profitability as the effectiveness measure.  It has viewed productivity and customer value as intermediate to profitability.  In addition, it has treated investment in IT as decreasing profitability because the customer perceives it to be of marginal value.   

ManuCo Data: ManuCo viewed profitability as its primary global variable, relegating productivity and consumer value as intermediate variables.  All three variables were viewed as important.  At the intermediate level, ManuCo has focused on the manufacturing processes at the plant level.  These intermediate variables include labor costs, reliability of the product, throughput, plant efficiency, and production resource usage.  Improved customer relationships, cycle times, and operational flexibility have resulted in greater consumer value, especially in the product design phase.  However, the gains are subsumed into the process without resulting in improved profitability, although market share has been retained.   

By focusing at the plant level, ManuCo viewed improved unit-operating cost as a primary element of profitability.  This focus supported an overall operating cost minimization.  In addition, there is a focus on the capital cost of reengineering.  The unwillingness of the firm to invest in production technology resulted in a less-than-desired reengineering outcome.  Some aggregate gains have been made; the full reengineering potential has not been realized.

ManuCo understands its global variables of profitability, productivity, and consumer value.  It decomposed its performance indicators by unit, focusing on the gains realized in a reengineered manufacturing flow process.  Consumer value and process flexibility allowed ManuCo to retain customers who might have gone elsewhere.  However, this “cost of doing business” was viewed as costs without an improvement in the revenue stream.  With profitability as the primary focus, ManuCo recognized and measured its intermediate variables even though the reengineered process was less successful than it might have been if investment had been made in capital technology.  

As with FinCo, ManuCo is comprehensively measuring the process variables of BPR assets, impacts, and organizational value.  However, unlike FinCo, ManuCo decided not to invest in increased BPR assets of production technology but focused on minimal infrastructure upgrade, training, and organizational knowledge.  ManuCo realized some impact of the increased assets through improved products, services, and processes.  However, ManuCo sought to maximize its profits of BPR’s organizational value by not investing further.  Instead, ManuCo realized increased organizational value through productivity and customer value.  

HealthCo: HealthCo is a leading provider of health services in a number of regions of the US.  A significant portion of the healthcare business involves providing care for the elderly, covered by the Medicare program.  Healthcare Maintenance Organizations (HMO) and managed care programs cover many other patients.  Medicare, HMO's and managed care organizations reimburse hospitals for services provided to patients covered under their plans. The amount of reimbursement by payors has been steadily decreasing for the last several years. This has pressured the hospitals to reduce costs and improve efficiency.  This cost-cutting pressure has lead HealthCo to conduct BPR at the administrative and patient care levels. The administrative BPR process began in 1994 and has been through two iterations.  The first round of BPR resulted in the short-term outsourcing of development and maintenance of administrative systems functions, while a new infrastructure was being constructed.  The strategic IT function was retained; however, the functions and processes were reengineered for efficiency and increased customer value.  The second iteration of BPR occurred with consolidating the functions of subsidiary organizations and providing administrative and IT services from a central location.  HealthCo took the opportunity of outsourcing and consolidation to invest in upgrading the information systems, implementing a centralized Enterprise Resource Planning (ERP) system, and leaping into the 'Internet-age' of access to the users. Performance measures of IT-enabled BPR were based primarily upon the potential for reduction of cost savings, i.e. increased profitability.  Even when the performance measures were based upon improved quality and ease of access, such measures were viewed through the lens of cost savings.

HealthCo Data: Given that increasing revenue is almost impossible, HealthCo viewed cost savings through improved administrative productivity as the primary way to enhance profitability.  In fact, maintaining a steady profitability is the more likely scenario.  Competitive forces and the economics of healthcare business are such that even achieving a break-even point requires significant effort.  Through managed care, consumer value is mandated and cost reduction is the only remaining way to stay in business.  

HealthCo implemented a centralized ERP information system to enable a redesign of its administrative processes.  As intermediate measures, HealthCo captured unit operating costs, the quality of routine transactions, number of tasks per employee and process integration.  When examining the quality of exception transactions, it measured the access to external information, decision aids, and the scope of decision authority.  At the same time, HealthCo measured resource utilization, waste, and quality of operations.  Since the administrative system is primarily for managerial purposes, management processes were also crucial.  Administrative expense, control, reporting, and degree to which activities become routine were part of the success formula.  Additionally, HealthCo measured effectiveness, decision quality, resource usage, and competitive flexibility at the process level.

Global Variables 

Hitt & Brynjolfsson (1996)
FinCo
ManuCo
HealthCo

Productivity
*
*
*

Profitability
*
*


Consumer Value
*
*


Table 4: Global or Focus Measures and Case Study Findings 

Intermediate Level Variables 

Barua, Lee, Whinston (1996)
FinCo
ManuCo
HealthCo

Unit Operating Cost
*
*
*

Total Cost of Reengineering




   Capital cost 
*
*


   Non-capital cost
*

*

Quality of routine transactions




Number of tasks per employee
*
*
*

   Electronic monitoring
*

*

   Transaction simplicity




   Process integration


*

  Intra-process information access


*

Quality of exception transactions


*

  Access to external information


*

   Interface design




   Decision aids


*

   Scope of decision authority


*

   Contribution identification




Table 5: Intermediate Measures and Case Study Findings

Process Level Variables 

Mooney, Gurbaxani, Kraemer (1996) 
FinCo
ManuCo
HealthCo

Operational: Automational




   Labor Costs
*
*


   Reliability

*


   Throughput

*
*

   Inventory Costs


*

   Efficiency
*
*
*

Operational: Informational




   Utilization


*

   Wastage


*

   Operational flexibility

*


   Responsiveness

*


   Quality


*

Operational: Transformational




   Product/Service Innovation




   Cycle times
*
*


   Customer relationships
*
*


Management: Automational




   Administrative expense
*

*

   Control
*

*

   Reporting


*

   Routinization


*

Management: Informational




   Effectiveness
*

*

   Decision quality


*

   Resource usage
*
*
*

   Empowerment




   Creativity




Management: Transformational




   Competitive flexibility


*

   Competitive capability


*

   Organizational form




Table 6: Process Measures and Case Study Findings


FinCo


ManuCo 


HealthCo



Global Variables 

Hitt & Brynjolfsson (1996) (3)
3
3
1

Intermediate Level Variables 

Barua, Lee, Whinston (1996) (14)
5
3
10

Mooney, Gurbaxani, Kraemer (1996) (25) 
8
9
15

Table 7: Count of Reported Measures.  Numbers in parenthesis represent the

total number of variables in the framework.  Numbers in columns 1-3 represent

the number of variables measured by the organization.

Variables Common to All Cases

Global or Focus Variables

Hitt & Brynjolfsson (1996)
Productivity



Intermediate Level Variables

Barua, Lee, Whinston (1996)
Unit Operating Cost

Number of Tasks per Employee



Process Level Variables 

Mooney, Gurbaxani, Kraemer (1996)
Efficiency

Cycle times

Customer relationships

Resource usage



Table 8: Common BPR Variables



FinCo
ManuCo
HealthCo

Business  Context
Business Drivers
Customer relationships

Knowledge providers

Profit on the investment more than on the transaction
Cost Per Unit Sold

Quality deliverers

Flexibility in product design for customers
Information deliverers

Centralized administrative support


Motivation for BPR
Reduce costs of transactions in a bull market

Support the knowledge providers with customer information
Reduce production costs

Reduce cycle times

Shorten lead times for product design
Reduced administrative costs


Processes Involved
Customer account servicing
Production and design
ERP administration

Process Changes
Business Impact
Reduced costs of account servicing

Improved customer satisfaction
Reduced cycle time

Reduced lead time for product design

Minimized costs
Reduced costs

Improved accuracy & reliability


Duration of BPR
3 years
3 years
3 years

BPR Investment 
Major Infrastructure Investment
Enterprise-wide imaging and account tracking system
Electronic design capabilities

Plant-flow redesign
Client –server administrative information system

Extent of BPR

Redesign
Improvement
Redesign

BPR Measurements
Global
Productivity

Profitability

Consumer Value
Productivity

Profitability

Consumer Value
Productivity

Consumer Value


Intermediate
Unit Operating Cost

Capital Cost of BPR

Non-capital cost of BPR

Number of tasks per employee

Electronic monitoring
Unit Operating Cost

Capital Cost of BPR

Number of tasks per employee
Unit Operating Cost

Non-capital cost of reengineering

Number of tasks per employee

Electronic monitoring

Process integration

Intra-process information access

Quality of exception transactions

Access to external information

Decision aids

Scope of decision authority


Process
Labor Costs

Efficiency

Cycle times

Customer Relations

Administrative Expense

Control

Effectiveness

Resource Usage
Labor Costs

Reliability

Throughput

Efficiency

Operational flexibility

Responsiveness

Cycle times

Customer Relations

Resource Usage
Throughput

Inventory Costs

Efficiency

Utilization

Wastage

Quality

Administrative expense

Control

Reporting

Routinization

Effectiveness

Decision Quality

Resource usage

Competitive flexibility

Competitive capability

Perceived Outcome of BPR 

Partly Successful
Partly Successful
 Successful

Table 9: Case Studies' Summary of Findings 

V. RESULTS

We present our cross-case findings in the following paragraphs.  FinCo and ManuCo had ambiguous focus on global variables of BPR initiatives.  Although both organizations understood the goal of BPR, their inability to choose appropriate organizational impact measures may have led to less than successful results.  

Although FinCo wanted to retain its customers, it appeared to be more focused upon the deployment of the imaging processing system, which does not have an established impact upon increased customer value or profitability. Further, although intermediate variables of efficiency and quality of transactions are being captured, their link with retaining customers is unclear.

Having noted FinCo's ambiguous focus, we argue that the process orientation appears to have helped it recognize its limited BPR success. We propose that in the absence of process orientation of measurement, FinCo might not have been able to identify the limited BPR success.  Such recognition, although unwanted, provides FinCo with an opportunity to learn from its mistakes and refocus the BPR effort.  

ManuCo's focus was on all three global measures - productivity, profitability and customer value.  It is clear that customer value was the primary focus of the IT-enabled BPR initiative.  Yet it did not place a high priority on assessing customer priorities. Furthermore, the focus communicated to the BPR team was also broad and lacked direction. Therefore, the result was that the investment was not sufficiently valued by the customer(s). Given this scenario, ManuCo BPR neither created barriers of entry for the competition nor created significant customer value. ManuCo also measured intermediate variables of BPR assets and impacts resulting in the realization of limited customer value and plant-level organizational issues.    

 HealthCo has one primary BPR focus - efficiency.  Its singularity of purpose has led to the recognition that costs have to be contained while maintaining or enhancing customer value. The measurement of efficiency as well as customer value may appear as a fine distinction between HealthCo, and ManuCo and FinCo, but it is a vital distinction.  HealthCo has efficiency as the primary focus - which, if not achieved, would render the BPR initiative as a failure.  However, as a good business practice, HealthCo measured customer value to insure that efficiency is not at the cost of customer value. 

As discussed above, performance was measured at multiple levels in the process at FinCo, ManuCo and HealthCo.  All three organizations included variables at the global, intermediate, and process levels.  Additionally, all three organizations used measures that aligned through all the levels resulting in somewhat successful BPR organizational impact. Through a 2x2 grid with high and low process orientation on the x-axis, and high and low focus on the y-axis, we subjectively place FinCo, ManuCo and HealthCo on the grid in Figure 3.  The location on this grid indicates the relative status of each organization with regards to IT-enabled BPR measurement.
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Figure 3: Focus-Process Orientation grid showing the location of FinCo, ManuCo, and HealthCo

VI. DISCUSSION

Our findings support the process-oriented measurement of BPR Assets, BPR Impacts, leading to organizational impacts proposed in the IT literature (Soh and Markus, 1995). The findings of our case studies also support the notion that organizations do engage in measurement of IT-enabled BPR efforts at multiple levels of the process (Barua, et al., 1996).  The focus generally exists as a primary antecedent to the success of the BPR effort.  However, we also find that organizations measure BPR success through intermediate variables, in addition to global variables.  Such variables are possible if BPR itself is seen as a process with intervening steps that need to be measured.  There are performance indicators at multiple levels that show a return on investment.  Similarly, there are performance indicators that show that if they do not invest resources, there will be little or no return on the BPR efforts.  Sharing of metrics can provide learning for organizations in multiple industries.

In addition to support of past research in BPR and IT payoff measurement, we found learning experiences and lessons that are distinctively products of a case study approach. We found that although the literature suggests measuring the BPR value through a process, the case studies reveal that it is harder to achieve such process orientation in practice.  Organizations often do not have the data or the time to collect such data to facilitate such analysis. Furthermore, there is no established theory of measuring the organizational impact of BPR, and the control measures to separate the effect of BPR from other internal and external factors. We present below our observations and lessons learned from our interaction with practitioners in case studies.  We hope that these lessons learned will benefit the practitioners and researchers and perhaps lead to future research.

Lessons Learned

1. The focus of the BPR dictates which measurements are appropriate.  There is not one specific set of measurements that determine BPR success or effectiveness.  Organizations compete differently and measure overall success differently.  Likewise, BPR initiatives may have different goals as the organization focuses on different processes. 

2.  BPR is an umbrella term implying different things to different organizations.  The BPR terminology in the literature is defined, but in practice total quality management, process redesign, improvement, and radical reengineering all are called BPR (Boudreau and Robey, 1996).  While this blurs the measurement approach, it should be noted that organizations undertaking BPR are managing processes rather than functions.  Therefore, the process perspective proposed in this paper lends itself to the measurement of key performance indicators regardless of whether they are in the process or business function.  We also find that the term BPR includes many facets and accompanying tools, methods, and technologies.  There does not appear to be one tool that can be applied to all or even most situations.  

3.
Measuring outcomes is important; and organizations measure what is important to them.  BPR has moved beyond the level where process change alone was the goal.  Organizations now have multiple options for investment and strategic options.  Organizations elect to measure their BPR success or failure and choose to measure those things that are important to their strategies.  

4.
BPR projects are being justified before- and after-the-fact using these measurements.  This is an indication of maturity of the field.  Projects are being justified using projected measurements and are being rejected based on those measurements.  The measurements of such projects are increasingly quantitative in nature.

5.
Successful organizations are able to break down strategic goals into tactical and operational objectives appropriate for the tasks of the organization.  The role of management to translate external strategic goals such as productivity, profitability, and consumer value into process and intermediate objectives is a crucial one.  Metrics and objectives need to be clearly communicated across the organization.  No matter what type of flattening occurs on the organizational hierarchy chart, this component of management must and does remain.

6. BPR measurement can facilitate organizational knowledge.  The three organizations in our case study report that it is important for individuals at all levels of the organization to understand BPR initiatives and to cultivate a process perspective.  This is the case even when individuals are unsure of how the lower level variables relate to global or organizational variables.  Multi-level measures assist the organization in developing shared understanding which then becomes a knowledge asset.

7. Financial impact is the lowest common denominator for most organizations. We found that a dollar value of process initiatives received immediate attention within organizations.  Most organizations appear to understand the savings or enhanced business opportunity in monetary terms.  Even when the measures are somewhat intangible such as customer loyalty, an assigned expected monetary value can help assess the organizational benefit from BPR.  We also found that BPR projects (or parts of projects) that had a monetary value placed upon them were more likely to receive prompt and adequate resources.  Such initiatives were easier to monitor as well.

8. IT-enabled BPR is often driven by the technology.  Organizations claim that BPR is a prerequisite to IT investment.  We find that organizations are requiring BPR to occur first before IT investment will occur.  However, each of the BPR projects in our case studies was enabled by an information technology that was the driving force behind the BPR.  Although managers insist that future investment should be accompanied by process redesign, they also admit that the expense and time involved in conducting BPR and then implementing the IT can be prohibitive. 

Measuring BPR Organizational Impacts: A Proposed Framework
Based upon our findings and lessons learned from the case studies, we propose enhancements to our framework for measuring BPR organizational impact. Figure 4 provides a proposed framework for measuring organizational impacts of BPR. Similar to the Soh and Markus framework, our proposed framework is also a 'waterfall' process-based framework; i.e. the extent of effectiveness of a step depends upon the proper implementation of the previous step. Below, we briefly discuss the components of the framework.  

Our findings suggest that the BPR focus sets the course of the overall process of BPR implementation and measurement within an organization.  We also find that although all three areas - profitability, productivity and consumer value - are of interest, there is one primary focus that is the impetus of BPR (Hitt and Brynjolfsson, 1996).  Our findings confirm the suggestions in the literature that BPR has meant different things to different organizations.  The tendency has been to call any and all process changes as BPR.  However, there is evidence that the 'radicalness' of change defines what tools should be used, how the process should be measured, and what level of improvement is expected to declare BPR a success (Boudreau and Robey, 1996; Guha, et al., 1997; Huizing, et al., 1997). With a clear focus, organizations may find that more than one process can affect the targeted focus of BPR.  Organizations need to consider the process worth in terms of its Economic Value Added (EVA) prior to selecting one or more processes for BPR. The real objective of process reengineering in an organization is to create value, whether it is for the customers, or the stockholders, or its employees.  Therefore, a process is not worth redesigning if it does not return a profit greater than the cost of capital (Keen, 1997). 

The choice of BPR tools or techniques determines the analytical suitability of the process analysis. Some tools are better suited for radical redesign while other tools and techniques may facilitate total quality management-based incremental improvement.  (Grover, et al., 1998; Kettinger, et al., 1997).  
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Figure 4: An enhanced framework for measuring BPR organizational impacts

Tools and techniques, among other choices, form the BPR assets created.  When proper assets are created, IT-based or otherwise, they lead to the intended objective of BPR.  Such assets have included EDI or transaction systems for better customer service (Barua, et al., 1995; Beath, et al., 1994; Mukhopadhyay, et al., 1997; Weill, 1992).   On the contrary, when appropriate assets are not created, BPR leads to inappropriate impacts resulting in failures of the BPR initiatives (Bashein, et al., 1994; Martinez, 1995; Sarker and Lee, 1999). Measurement of intermediate variables during the process of BPR assets leading to impacts are also key criteria in assessing if BPR has resulted in the expected outcomes.  This measurement is an important tracer particularly when BPR does not show organizational impacts and is deemed a failure. 

Table 10 presents examples of metrics used under each focus – Customer Value, Productivity, and Profitability (Hitt and Brynjolfsson, 1996) -- as they relate to each step in the measurement of organizational impact. The measurements may also differ based on the degree to which an organization chooses to invest in BPR assets.

BPR Focus


Customer Value
Profitability
Productivity

Process Salience-Worth
· Identity Asset
· Priority Processes


Background Processes

Process Assets 
· Informational features added

· Reduced process steps

· Customer-relationship personnel hired
· New products launched

· New patents issued

· Value-added products

· Product/Service alliances


· Enabler systems implemented

· Additional personnel trained

· Functional Teams created

· Quality control

Process Impacts
· Repeat users

· Customer satisfaction

· Number of Returns
· Process usage

· Reduced costs

· Percent process availability
· Problem resolution time

· Absenteeism

· Decision layers

· Wastage



Organizational Impact
· Retention rate

· Market share

· Complaints

· Ideas implemented

· Referred new customers


· ROI

· ROR

· Profit per employee

· Share value


· Sales per employee

· Expenses per employee

· New product cycle time



Table 10: Examples of Variables to Measure BPR Organizational Impact

Environmental conditions within which BPR is conducted have an impact on the outcomes of the BPR initiative. Such conditions are work-practices alignment, learning capacity, cultural readiness and internal environment (Guha, et al., 1997; Harris and Katz, 1991); and competitive environment, restructuring of industries, opportunities offered by new technologies (Grover, et al., 1998; Kallio, et al., 1999).  We refer to the environmental conditions and lag effects as control variables that need to be accounted for when measuring the success of BPR.  

Change management, a determinant of BPR success, which we did not identify in our earlier model, was found to be of significant value.  Change management involves countering the resistance to change. BPR by definition invites change. Change, if not managed, brings resistance.  Previous case studies have shown a lack of formal change management processes, particularly when BPR projects are led by information systems groups (Guha, et al., 1997).  In our proposed framework, we indicate the importance of Change Management from the beginning to end of the BPR initiative.  The results of our case studies also indicate that when organized change management support was provided, BPR proceeded with minimal resistance and generally on schedule.  We also found that constant and honest communications was a major factor in successful change management practice.

Through our framework we propose that when the above-mentioned steps are followed, the likelihood of an accurate measurement of BPR organizational impact is significantly enhanced.

Implications of Results

The results of our case studies have implications for businesses as well as for academic research.  For businesses, the process model of measuring organizational impact will help managers understand the conflicting results of IT-enabled BPR that have been reported in the trade literature.  An examination of the reported BPR studies through our proposed framework can help mangers understand whether the mixed results for IT-enabled BPR was due to a failed implementation or improper measurement.  Further, the process approach also has the potential to identify the extent of the benefits even when they are localized to a process or business function.  For instance, when BPR creates value to the organization by reducing risks of mistakes or legal exposure, such benefits generally do not appear in traditional measures of performance.  Our experience indicates that the ability of process leaders to identify and present tangible and intangible outcomes of BPR to the senior management will be of significant value in securing the credibility of IT-lead BPR.

Our proposed framework (Figure 4) also provides a guide map for including task items in the BPR project plan such as assessment of EVA of processes, examining BPR tools and techniques in the light of the radicalness of the process redesign, and assigning change management resources.  Such project planning can provide organizations the basis for securing appropriate resources and increasing the chances of BPR success.  

The implications for research from this paper include setting the stage for empirical testing of the framework. Future research can assess the impact of BPR as a contributing factor to IT payoff by separating the payoffs from BPR in the implementation of a specific technology. More specifically, future research can show the value of each component of our proposed BPR framework and test propositions such as: Does Change Management facilitate or hinder the BPR? This paper also synthesizes the literature from previous BPR measurement studies and those IT payoff studies that propose BPR as a key factor of IT success. 

Limitations

Along with the above-cited contributions, there are some limitations of our case studies.  First, the findings are based upon a limited number of organizations that we studied over a limited duration of time.  It would be interesting to review the long term performance and measurement of the initiatives studied for this research.  Second, although we were granted access to people and documentation, we cannot rule out the possibility that there were other elements of BPR objectives and measurements policy that we were not privy to.  Although we triangulated our interview findings through documentation, FinCo data may be biased because it was being reported through a contact person.  Third, we examined the BPR projects and their performance as it related to the process and its impact on the organization.  We did not attempt to investigate if there were other competing processes or control variables that could have contributed or limited the impact of the processes we examined.

VII. CONCLUSIONS AND FURTHER RESEARCH

Through the comparative case studies, the paper contributes to our understanding of how organizational impact of IT-enabled BPR is measured in practice.  Case studies allowed us to probe deeper in understanding why organizations choose certain variables and how such variables lead to measurement of impacts or lack thereof.

 Our findings indicate that BPR has matured to the point where organizations are looking for empirical evidence of payoffs to the organization.  Its measurement maturity level can be considered midway between the maturity of organizational information technology payoff measurement and that of electronic commerce.  BPR has not yet developed a concrete set of metrics for organizational impact.  We believe that implementation of management practices and technologies follow a life cycle in which the need for measurement arises following the haste to deploy them. For instance, IT Payoff measurement emerged as a research topic two decades ago after the widespread deployment of IT in organizations. BPR is now at the stage where researchers and organizations are pausing to assess its value.  Interest in the measurement of electronic commerce is now beginning to generate special issues of information systems journals.

Future research should determine whether or not the investment in BPR assets is both necessary and sufficient to result in BPR impacts.  Additionally, the conditions under which organizational value is realized is a question for further investigation. Future research may test the validity and robustness claims in literature that BPR follows a path to organizational value and effectiveness similar to that of IT Payoff.  Can organizations relate the investment in BPR assets to improved technology, infrastructure, and organizational knowledge?  Can BPR investments be related to measurable impact on improved products, processes and/or services? 
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Appendix A: Resultant Questions

The questions asked were not necessarily in the order presented here.  The data were gathered from documentation, followed by interviews to verify or fill in the missing information.

The focus of BPR: The driving force behind the BPR initiative was reviewed to assess the primary focus of the organization as it initiated the project.  The focus can be any one of the global measures - to increase productivity, profitability or customer value.  While the three objectives are related and indeed may be simultaneously pursued by an organization, we identified the one that was the primary impetus for the BPR initiative (Hitt and Brynjolfsson, 1996).  In order to assess the focus we inquired as to the one objective, which if not met would signal the project as a failure. 

Resultant Question: What was your organization’s purpose in initiating this BPR project?  Was there any particular outcome that would have signaled a project failure?

The extent to which the organization analyzed the worth of BPR: This is similar to focus, in that it was a global measure of organizational value determined by whether or not the firm was driven to BPR by the competitiveness of the process selected.

Resultant Question: Was the process selected for redesigning an asset and did it create economic value for the firm?  

The extent to which the BPR initiative created appropriate measurable assets: Literature in the IT payoff research indicates that merely investing in an initiative does not necessarily lead to organizational impact.  The investment should lead to appropriate assets such as supporting information systems, technical and analytical competencies among the staff, and a reward structure for the BPR effort (Moad, 1994; Soh and Markus, 1995).

Resultant Question:  What additional measurable outcomes resulted from the BPR project?  Were there any surprises?

The extent to which the BPR assets had a measurable impact on the process: In order for the BPR assets to result in process impact, they have to be applied effectively.  Assets now applied effectively, although appropriate, may fail to show the impact upon process improvement.  The literature in the IT payoff to the organization indicates that assets have to be focused and their use channeled so as to yield expected results (Soh and Markus, 1995).

Resultant Question: How did these additional outcomes affect the overall project?

The metrics applied to measure process impact on the organizational performance: 

The process redesign, although successful, should be linked to an improvement in organizational performance.  Most often, the organizational improvement is a tangible outcome and can be measured in financial indicators such as ROI, ROR, or ROE.  Similarly, sales per employee can be reflective of the organizational performance. An increase in market share is also a tangible indicator of organizational performance. One of the challenges in the measurement of organizational impact from BPR is to identify and separate the global performance improvements from the intermediate and lower level improvements.   

Resultant Question: What measurements did your team and/or managers use as performance indicators on this project?
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