1. Introduction 
Business process reengineering (BPR) has become a popular management tool for dealing with rapid technological and business change in today’s competitive environment. It refers to the “analysis and design of work flows and processes within and between organizations” [11]. Literature is replete with examples of how BPR has helped firms contain costs and achieve breakthrough performance in a variety of parameters like delivery times, customer service, and quality. For example, Motorola, when faced with higher defect percentages and longer cycle times, redesigned its parts and tooling process, simultaneously upgrading its manufacturing equipment, this decreased the total production cost by US$ 1 billion per year, and cut cycle time by half [21]. Through BPR, Bell Atlantic reduced the time to install new telecommunication circuits from 15 to 3 days, and cut labor costs from US$ 88 to 6 million [35]. Hallmark replaced its sequential product development with cross-functional teams and cut its new product introduction time on cards by over 75%. Ford reduced its accounts payable staff by 75% with BPR. Other often cited examples of successful BPR programs include Cigna RE, AT&T, Pacific Bell, and the IBM Credit Corporation. More such examples are discussed in [1, 2 and 36]. The much publicized initial success stories of BPR led to an explosive dissemination of the concept that resulted in the launch of several thousands of BPR projects. A study by CSC/Index [9] reported that 72% of the 224 firms it surveyed had initiated BPR programs. Another study by Deloitte and Touche consultants found that 85% of its 532 respondents were involved in BPR efforts. Surveys in the UK and Canada also indicated high level of interests in BPR [34 and 38]. Though many firms embraced BPR initiatives with great zeal, not many of them emerged successful in their efforts. Studies indicate that executives are disappointed with the results of BPR efforts [31] and that the failure rates are as high as 70% [3 and 5]. The initiation and diffusion of BPR, like most management concepts, follow an S-shaped curve. When the concept was introduced in the early 1990s [6, 10 and 22], there was an explosive growth and large scale adoption. After a spate of failures, and difficulties in implementation, currently there is a phase involving disillusionment. The failures have prompted some researchers to view BPR as another passing management fad [15 and 32]. Some of the earlier perspectives on BPR are changing and BPR is currently being viewed as an umbrella approach to overall organizational change [16]. 

Despite the high failure rates and criticisms, there is an agreement that BPR, when properly done with effective use of information technology can produce significant gains in performance. This is especially true in countries like Singapore where labor costs are high. Firms need to alter their processes significantly, invest in information technology, and improve overall performance in order to combat the challenges posed by competitive environment. Singapore has been ranked as a highly competitive nation, next only to the US, and has been ranked as one of the top nations in the effective use of IT. Given this background, we undertook a survey to understand what Singaporean organizations are doing with respect to their BPR efforts. 

2. Objectives of the study 
While the literature on BPR is replete with case studies, normative frameworks and methodologies for carrying out effective BPR, there are very few descriptive studies that report the BPR practices that are being followed in the industry. Our study was an attempt to fill this gap. 

3. Methodology and sample 
Data was collected on various aspects of BPR using a questionnaire-based survey. The survey was performed in the last quarter of 1997. Data was gathered on (i) macro organizational features of the firm; (ii) status of BPR efforts and motives for undertaking BPR programs; (iii) key players and the roles played by them in BPR programs; (iv) functional areas targeted for BPR programs; (v) information technologies used for BPR efforts; and (vii) problems encountered in BPR projects. 

The questionnaire was prepared using information gleaned from prior literature in the area. It was pilot tested with three senior IS executives, two process reengineering specialists, one senior IS consultant, and three faculty members in information systems management. Based on their feedback, appropriate changes were made to the questionnaire. 

A database was compiled from the mailing list of the Data Processing Management Association (DPMA), Directory of top 1000 businesses and Computerworld’s top 100 IT users in Singapore. All the organizations were contacted by phone and only those that had a formal IS department with senior IS positions qualified as participants in our study. This resulted in a list of 700 firms from a diverse set of industries. We felt it appropriate to address our questionnaire to the most senior IS executive in these organizations, as he/she is presumed to be well informed about BPR and IT-related issues. We mailed our survey to the executive in these 700 firms and obtained 126 usable responses, indicating a response rate of 18.1%. The demographics of the respondent organizations are shown in Fig. 1, Fig. 2 and Fig. 3. 
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Fig. 1. Sample demographics: revenue (US$ millions). 
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Fig. 2. Sample demographics: organization type. 
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Fig. 3. Sample demographics: industry. 

4. Survey findings 
4.1. Status of BPR projects in Singapore 
The data revealed that about 50.4% (64 firms) of our respondent firms had some BPR projects in place or under implementation. A total of 29.1% (37 firms) indicated that they intend to take up some BPR projects in the next 1–3 years. This indicates a high level of awareness about BPR issues among Singapore firms. 

The number of Singaporean firms undertaking BPR projects is comparable to those in the USA and UK. The CSC/Index survey conducted among 465 executives in North America revealed that about 45% of their respondents were involved in BPR projects. Price Waterhouse’s annual IT review 1994/95 indicated that more than two-thirds of respondents had undertaken some BPR efforts [23]. From the data we gathered, multinationals (MNCs) and locally owned firms in Singapore had completed more BPR projects and also were currently implementing more BPR projects than the government sector firms ( Fig. 4, Fig. 5 and Fig. 6). On the other hand, many government sector firms (54%) indicated that they had plans to undertake some BPR programs in the next 3 years. This is consistent with the second phase of Singapore’s Civil Service Computerization Program which places significant priority on process improvement in the government sector. 
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Fig. 4. BBR government and government-linked firms. 
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Fig. 5. BPR in MNCs. 
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Fig. 6. BPR in locally-owned firms. 

Comparing the status of BPR projects by industry, we found that the manufacturing sector was ahead of all others by BPR projects completed, those currently under implementation, as well as those that were planned for the future. Following the manufacturing sector, firms in retailing and finance-related sectors had implemented a significant number of BPR programs. The statistics on the status of BPR programs across various industries in Singapore is shown in Fig. 7. 
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Fig. 7. Status of BPR programs across different industries in Singapore. 

A similar study in the UK reported that service sector firms in the UK had implemented more BPR projects than the manufacturing sector [28]. Our data from Singapore presents a contrasting picture. Manufacturing firms seem to have taken a lead in implementing BPR projects. 

4.2. Motives for BPR 
BPR programs may be undertaken for a variety of reasons. Our survey indicated that improving operational efficiency is the prime reason for undertaking them among Singaporean organizations. The next most important motive for initiating BPR exercises is to improve customer service. These reasons were cited as more important than cost reduction and revenue improvement. The means and standard deviations of the motives for BPR efforts are presented in Table 1. Our survey results are in contrast to the CSC/Index survey of North American firms in which cost cutting was ranked as the second most important objective, next to improving the speed of business processes. Service improvement, quality improvement, and revenue enhancements were ranked lower to the cost cutting objective. Another survey of 80 US corporations identified cost cutting as a major goal for BPR programs [27]. A study of European organizations also found that BPR projects in Europe are mostly concerned with savings of costs and time [8]. 

Table 1. Motives for BPRa 

We performed ANOVA to see if there are any significant differences among the objectives for BPR efforts between different organization types and industries. Our analyses did not reveal any such differences. 

4.3. Players in BPR efforts 
There are four key players in any BPR effort: top management [13 and 19], functional executives, IS executives [26 and 29] and external consultants. A number of articles have been written on their roles of in BPR efforts. While the need for the participation of these various players in BPR is acknowledged, there seems to be considerable debate on the relative roles played by each. Given the central role of information systems in most BPR efforts, arguments have been advanced for IS executives leading the BPR programs [25 and 26]. However, the lack of sound business knowledge in IS executives is often seen as a key obstacle, thus favoring the leadership of functional executives [4 and 27]. Recently, some authors have suggested a partnership between functional and IS executives [33]. Steering committees with members drawn from top, functional and IS management have also been recommended [30]. 

Respondents were also asked to indicate the relative roles of top management, functional executives, IS executives and external consultants in BPR efforts. The results are presented in Table 2. 

Table 2. Roles of organizational members in BPR effortsa 

As can be seen in Table 2, our respondents feel that top management must initiate, support, and champion BPR efforts while IS executives need to coordinate the entire BPR program apart from acting as facilitators. On the other hand, they feel that functional executives need to play a support role, apart from communicating the BPR efforts to the organization. External consultants, if employed, help to facilitate and support BPR efforts. 

Earl [12] noted that IT management consultants had played a significant role in promoting the technological side of BPR. However, in the case of Singapore, the use of external consultants for BPR seems to be low. Among the organizations that had undertaken BPR efforts, 65% had not employed any external consultants. Of those who engaged external consultants, 46% had employed IT vendors as external consultants, 45% had employed strategic management consultants and 9% had employed IT management consultants. 

The data also revealed that many firms in Singapore are using cross-functional steering committees for carrying out BPR programs. About 66% of the respondents had employed such committees for overseeing their process reengineering efforts and had found them to be effective. 

4.4. Functional areas for BPR efforts 
We tried to assess the functional areas that have been targeted for BPR efforts by organizations in Singapore. The statistics are presented in Table 3. 

Table 3. Functional areas for BPR effortsa 

From Table 3, it is evident that most firms that have completed BPR projects have essentially focused on their manufacturing operations. Many firms seem to be engaged in reengineering their finance and accounting functions at the time of this study. Human resource management, which was a low priority, seems to have assumed greater significance. This is evident from the number of firms that have indicated HR function as the target area for reengineering in the near future. It is also significant to note that a considerable number of organizations have targeted the IS function for their future reengineering efforts. This is not surprising, given that the respondents were senior IS executives and are likely to be heading BPR projects in their respective firms. IS executives are likely to reengineer their own function before reengineering others. 

Among those firms that are likely to take up BPR projects in the next 1–3 years, 37% of the firms indicated that they are likely to reengineer their manufacturing operations and quality functions. 

Our results are different from the results of the CSC/Index survey which reported that accounting and finance were the functions that was reengineered by most North American companies, followed by marketing and sales, and manufacturing and operations. 

4.5. IT and BPR 
Many authors assert that IT plays two crucial roles in BPR efforts: enabler and implementer. Different information technologies provide different capabilities and can be useful in different ways [24 and 37]. We identified seven categories of information technology that are commonly used in BPR programs. These were reviewed and validated by pilot study respondents before being included in our survey instrument. They are: 

• Databases and related technologies. 

• Networking and communications. 

• Electronic data interchange. 

• Workflow automation and groupware. 

• Internet/web based technologies. 

• Enterprise systems and enterprise resource planning (ERP). 

• Multimedia and interactive computing. 

Of course, this list is neither exhaustive nor mutually exclusive. However, a firm needs to make independent decisions about each. The extent of use of them in reengineering efforts by firms in Singapore is shown in Fig. 8. 
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Fig. 8. IT in BPR efforts (the values represent the mean scores of the extent of the use of these technologies, measured using a Likert scale of 1–5, with 1: low to 5: high usage). 

Thus, database and networking technologies are those most widely used for BPR efforts in Singapore. The other technologies are also being widely used, though multimedia and interactive computing have not been so important. 

4.6. Problems in BPR 
Through a review of the literature [7, 14, 17, 18 and 20] we compiled a list of problems commonly encountered in BPR efforts. This was reviewed on the basis of feedback from the pilot study and a final set of 15 problems were included in the questionnaire. The severity of the problems was again measured on a Likert scale of 1 to 5. The mean scores of the problems in BPR efforts are presented in Table 4. 

Table 4. Problems in BPR effortsa 

It is interesting to note that there is little variation in the severity of problems in BPR efforts as perceived by Singaporean firms. It appears that the lack of adequate financial and human resources as well as the lack of adequate IT capabilities and expertise pose the greatest problems when firms engage in BPR. 

In order to determine whether there were any significant differences in the severity of the problems in BPR efforts among different types of organizations, a one-way ANOVA test was performed. The results are presented in Table 5. For five of the 15 problems, there were significant differences among locally owned, government firms, and MNCs. This analysis was followed by pair-wise comparison tests that indicated that locally-owned firms and MNCs perceive very similar problems as compared to government firms. 

Table 5. ANOVA: problems in BPR across different kinds of organizations 

As is evident from Table 5, the severity of most of the problems seems to be high for the government sector firms as compared to MNCs and locally owned firms. While locally-owned firms face more problems with respect to the financial and human resources for BPR efforts, MNCs seem to be in a better position, given their foreign capital and affordability. 

Comparison of our results with a similar survey of US organizations performed by Grover provides some interesting insights. Table 6 shows a wider variation of the severity of the problems faced by firms in Singapore vis-à-vis the US. The key problems faced by US firms are change management, top management’s short-term view, and rigid organization structure. The problems which seem to be similar for both Singaporean and US firms are the rigidity of organization structure, lack of IT-plans and business plans, and the time involved in BPR efforts. 

Table 6. Comparison of BPR Problems Faced by Singapore and US firmsa 

The large resource commitment required for BPR efforts and the lack of IT expertise seem to be the major problems confronting Singapore businesses, while this were ranked lower by US firms. This is not surprising given that this survey was conducted when the southeast Asian region was facing an acute economic crisis. 

4.7. Success of BPR efforts 
We tried to assess the success of BPR efforts using a subjective measure for perceived success of BPR efforts. About 40% of our respondents who had implemented some BPR projects or were currently implementing some BPR projects perceive the success of their BPR efforts to be high or very high. About 45% of them feel that their efforts had only been moderately successful. Another 15% rated the success of their BPR efforts as low. 

ANOVA was performed on the perceived success scores among the organization types (F-value=2.213,P<0.1) and it was found that the mean scores were significantly different across different organization-types. While the mean for perceived success was lowest among the government organizations, it was highest among the local firms Table 7. 

Table 7. Perceived success of BPR effortsa 

5. Conclusions and implications 
While BPR has been a topic of discussion among academic experts and practitioners, little empirical knowledge exists of the BPR practices being followed by industry. This study threw some light on BPR practices in Singapore. 

There is a lot of BPR activity in Singapore. A total of 64 companies (50%) have some BPR projects already in place, and 37 firms have realized the need for BPR and plan to take it up in the next 1–3 years. This high level of activity could be attributed to recent changes in the regional economic environment that is forcing firms to move from a rapid expansion mode to a “lean and mean” stance that focuses on improving organizational processes. 

The government sector firms, which have not been as active as the MNCs and local firms in Singapore are likely to undertake many BPR projects in the next few years. As part of the Civil Service Computerization Program, the Singapore government has set up a Center for Strategic Process Improvement at the National Computer Board to spearhead process improvement efforts in the civil service sector. Such government initiatives can be expected to contribute to the increased BPR activity in the government sector. 

More manufacturing firms in Singapore have started implementing BPR projects and are also likely to take up BPR projects in the next three years. The logistics and transportation sector is likely to experience a surge in BPR projects in the coming years as is the case with the financial services sector. 

The IS executives need to coordinate BPR efforts while the functional executives need to undertake the task of communicating the issues in the organizations, apart from giving active support to the efforts. In this regard, Singapore businesses have found it useful to have cross-functional steering committees to oversee BPR efforts. 

Singapore businesses reported the lack of financial and human resources as the main problems in carrying out their programs. Though they seem to have adequate IT infra-structural resources, they face problems in terms of IT expertise and capabilities in their firms. The other key organizational problems faced by Singapore firms in their BPR efforts include lack of support from organizational members, lack of strategic vision, inflexible organization structure, and lack of champion for BPR efforts. 

With the changing economic environment, Singapore firms are trying various approaches to improve their performance, BPR being a dominant one. With increasing pressure to improve the internal organizational processes coupled with the growing awareness about process change issues, BPR projects are likely to gain prominence in the next decade in Singapore. 
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