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Abstract

Over the recent years there has been considerable focus on business processes. This focus has created a debate on the definition of business processes. On the one hand there is a school of though which believes that a standard set of business processes can be applied fairly universally to most businesses. On the other hand there are some who believe that business process are individual and specific to organisations.

The purpose of this paper is to briefly review this debate and to present a view based on a technique developed to define business processes using a bottom-up approach. This technique focuses first on the business activities and goes on to quantify the relationships between business activities. The hypothesis behind the work described is that the closely coupled activities could be grouped together to form a natural business process.

The technique developed for bottom-up identification of business processes is described in some detail together with a case study which has been designed as a controlled experiment. The paper concludes with a critical review of the work presented. 

INTRODUCTION
In today’s industrial and commercial environment all businesses are having to operate in a global economy where the competition is getting tougher and the customers expectations are continuously increasing. As a result, companies are having to squeeze their businesses for effectiveness and efficiency to deliver the expected business results, whilst increasing quality and flexibility to satisfy their customers expectations. 

These pressures together with a global recession in the 80’s and early 90’s led to the increasing popularity of TQM. The concepts and principles behind TQM encouraged businesses to focus on and critically examine their business processes with a view to achieving small stepwise improvements, organically,  through the application of rigorous tools and techniques. 

Although TQM created certain amount of focus on business processes, the importance and value of  business process orientation was not appreciated until the publication of what are now viewed as the seminal papers on the subject of Business Process Re-Engineering (BPR) by Michael Hammer in 1990 (Hammer, 1990). Hammers approach to BPR, contrary to the organic TQM approach, suggest a much more radical, top-down approach to re-engineering of business processes.

Since its inception BPR has been growing in popularity. According to a survey carried out by the Highman Systems Services Group, 65% of the respondents were involved or considering BPR (Skinner and Pearson, 1993). Despite the high levels of interest in BPR, the subject area seems to be in its infancy and still immature. This is reflected in the number of debates which are at present ongoing. A survey commissioned by the EPSRC-CDP and conducted by MacIntosh (1995) identifies at least three major areas of debate. These are:-

· The extend to which this radical approach to re-design/re-engineering is different from other more established approaches to management of change.

· Definition of business processes.

· The scale and timing of BPR applications.

The purpose of this paper is to focus on the definition of business processes and to present a view for defining business processes based on a bottom-up approach. It is important for the readers to note that the hypothesis and technique presented is in this paper is not proposed as a methodology for re-engineering, but it is proposed as a methodology to identify the business processes as they currently exist within a business.
BUSINESS PROCESS DEFINITION
The primary concern of this paper is the second area of debate, i.e. the definition of business processes. The current debate in this area focuses on whether a generic set of business processes can be developed which will fit any organisation. Devenport describes a business process as a structured set of activities designed to produce a specific output (Davenport, 1993). Others offer variants, but the common thread is that a business process is a collection of various tasks which produce an output. 

A more contentious issue is whether a set of generic business processes can be defined with universal applicability. Partridge and Perren (1993) offer Porter’s value chain (Porter, 1985) as a possible set of generic business processes. Other reviews (Harvey, 1994 and Childe et al, 1995) regarding the applicability of generic business processes used by companies and consultancies are leading to the conclusion that at an abstract level some consensus may be achieved over a generic set of business processes. However, it is also becoming evident that as the level of detail increases disagreements begin to surface. Since most enterprises are concerned with detailed operational models rather then abstract models the value of a top-down, i.e. generic, approach to business process definition is becoming increasingly questionable. 

RESEARCH HYPOTHESIS AND METHOD
The hypothesis adopted by the research work presented in this paper is that:-

Enterprise specific business processes can be defined through a bottom-up approach. This could be achieved by focusing on the individual activities within a business and grouping these activities according to the level and criticality of interaction between the activities. In which case each natural group would constitute a natural business process.

This view is analogous to Murther’s Systematic Layout Planning (Murther, 1973) which focuses on the manufacturing process requirements of individual work pieces and goes on to analyse the inter-relationships between the manufacturing processes through analysis of the frequency of material movement between individual processes. This approach allows the development of a matrix from which the interrelationships between individual manufacturing processes can be established and those processes which are closely coupled can be formed in to a manufacturing cell.

The researcher justification for developing and using a technique based on Systematic Layout Planning (SLP) is as follows:

· SLP focuses on manufacturing operations which are eventually grouped in to manufacturing cells based on the frequency of material flow between the manufacturing operations.

· A business process contains a number of business activities.

· The business process  is essentially equivalent to the manufacturing cell and the activities within the business processes is equivalent to the manufacturing operations.

· The criteria used within SLP, to define grouping of operations into cells, is based on the frequency of material flow. This criteria may be transposed to define the grouping of activities into natural processes by focusing on the information flows between these activities.

· However, the criteria to be used to define the grouping of the activities into natural business processes would require further research.

In order to evaluate the validity of the above hypothesis and the conceptual justification the following approach has been adopted:-

1. Develop a technique for analysing the interrelationships between verity of business activities in order to measure the degree of coupling between these activities. Validate the scope and applicability of this technique. 

2. If and where necessary develop necessary IT support for rigorous and proper application of the technique.

3. Apply the technique in a number of enterprises and compare resultant business processes to those defined through a top-down approach.

This paper reports specifically the step 1 of the approach described above. The specific objective of the paper is to seek further views and comments from a broader audience on the scope, validity and applicability of the technique developed.

BOTTOM-UP APPROACH TO BUSINESS PROCESS DEFINITION
Understanding and quantifying the relationships between business activities was considered  critical to the objectives of this research. This would in turn lead to the quantification of the degree of coupling between the activities, where closely coupled activities would form a natural business process. 

However, many of the linkages which exist between these tasks are difficult to define due to their intangible, abstract nature. There are various ways the relationships could be broken down and analysed. These relationships could be viewed from different perspectives, resulting in allocation of different levels of importance to different types of relationships.  Due to the conjectural nature of the theory involved and the amount of speculation required in attempting to formulate the most effective model, it was felt that broader consultation with other researchers and practitioners could help to validate the assumptions made.

To define the relationships between various business activities, following extensive consultation with academic and industrial colleagues,  four areas of major importance were identified. These are:-

	· Information Flow

· Location
	· Shared Resources

· Time Relationship


Each area was then further investigated to develop a criteria which would allow the quantification of the relationship between individual business activities. At first, a system was developed based on the structure illustrated in figure 1.
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Figure 1. Structure of the first model developed to evaluate the relationships.

However, following further consultation and critical review this model was considered over complex. This system has now been simplified to a form as illustrated in figure 2.
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Figure 2. The criteria for quantification of the relationships between business activities.

The rational behind the selected criteria is as follows:-

· The Information Flow between two activities were considered to be a key criteria in defining the relationship between two activities. This is because, in an operational sense information (and material where applicable) flow is the only physical link between activities. However, it was concluded that focusing only on frequency of flow alone (as in SLP) would not be a realistic proposition as information flowing between activities could be classifies as more or less critical. With these arguments in mind, Information Flow and Criticality were adopted as one of the criteria to be used to define and quantify the relationships between activities.

· The Shared Resources category was deemed to be of secondary importance based on the fact that it may be considered critical that the two activities in consideration are carried out by the same person or team. In another case it may be desirable that equipment is shared between the two activities. Therefore, it was considered important to include both human end equipment type resources. However, the impact of shared financial resources towards the definition of the relationship between business activities was considered to be of no significance. Therefore the criteria for Shared Resources were limited to Human and Equipment.

· The Time Relationship between individual activities was considered to be a factor of the information system. For example, information flow which is considered critical by its nature will point towards a sequential relationship between the two activities, where as no information flow between activities points towards the independency of the two activities. With this argument in mind it was concluded that the major area entitled Time Relationships was covered within the area entitled Information Flow, thus the area entitled Time Relationships was dropped from the initial criteria.

· Location, in the first instance, was considered to be of some importance. However, further consultation concluded that with the information technology available today, the physical and logical location of  individual business activities would not be of great significance unless it was essential that the activities shared the same resources. Shared Resources being a separate area the Location criteria was also dropped out.

Following paragraphs provide further detail on the application of the criteria depicted in Figure 2.

Information Flow
The information flow category focuses on the information flow between individual activities and uses the scoring system provided to allocate a score to the information flowing between the activities according to the frequency and criticality of the information. The maximum score allowable for this category is 30 points. The procedure devised to apply the scoring system is follows:-

· The individual information flows between the two activities are identified.

· Each information flow is evaluated according to its frequency and criticality an a score is allocated

· The average of the individual scores is then computed to arrive to an overall score. 

Shared Resources
The Shared Resources category was deemed to be of secondary  importance, thus the maximum possible score of 20 points. To allocate a score in this category the user is expected to evaluate the need for shared resources under the headings of Human Resources and Equipment Resources and allocate a score for each resource type based on the following criteria:-

· 10 points - the sharing of the resources between the two activities is considered to be critical.

· 5 points - the sharing of the resources between the two activities is considered to be desirable.

· 1 point - the sharing of the resources between the two activities is of no importance.

A methodology has been devised for the application of the technique described above. This technique and the methodology have now been validated through an industrial case study, which is described in the following section.
APPLICATION METHOD AND CASES STUDY

The objective of this section is to demonstrate the application of the methodology and the technique developed for bottom-up definition of business processes. The objective of the case study was to conduct an experiment in order to test and validate the methodology and the technique developed, rather than defining the business processes for the company involved . Therefore, scope of the case study was limited to the operational activities of the company which contained known business processes.

The company involved is a manufacturing company which manufactures and distributes fast moving consumer goods to a world wide market. It operates from a Scottish based manufacturing plant and has its sales, marketing and finance functions based in London, UK.

The methodology for business process definition using the bottom-up approach outlined here consists of the following stages:-

· Identification of business activities.

· Identification of the information flows between business activities.

· Application of the technique to quantify the relationships between business activities.

· Evaluation of the quantified relationships with a view to identifying closely coupled activities.

· Extraction of the groups of closely coupled activities to develop a model of the business processes.

Identification of Business Activities

In order to rigorously identify the business activities associated within an organisation a functional approach has been adopted, where representatives of each function are interviewed on the roles and responsibilities of their function. The analyst/researcher, is then responsible for interpreting each group’s response to business activities associated with that function.  This results in a list of business activities for each function of the organisation. The analyst/researcher then reviews each list with the representatives of each function to ensure that these are complete and accurate. Our experience in conducting this analysis shows that, in some cases the same activity may be listed under two or more functions, this is because that particular activity is the joint responsibility of  the corresponding functions. Having applied this at the case study company the results of the analysis is illustrated in figure 3.  
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Figure 3. Functions and the associated business activities

Identification of the Information Flows Between Business Activities
Having identified the business activities in the case study organisation a data flow model of these activities were created showing, in detail, the information flows between these activities.  The activities and the corresponding information flows were then tabulated  to isolate the information flows between one pair of activities. An extract from such a table is shown in figure 5.

	ACTIVITIES
	Order Processing
	Credit control
	Invoicing
	Production planning

	Order Processing
	
	
	
	

	Credit control
	Order details & value

Credit confirmation

Credit status information
	
	
	

	Invoicing
	Order value and terms

Invoicing requirements
	Invoice status

Payment confirmation

Credit status information
	
	

	Production planning
	Capacity information

Product, qty. & del. req.

Delivery confirmation
	none
	
	

	Order booking
	Shipping requirements

Booking confirmation
	none
	Shipping cost info.

Insurance cost info.
	Availability info.

Booking confirmation


Figure 4. Matrix illustrating the information flows between each pair of activities.

Quantification of the Relationships Between Business Activities
Having identified the information flows between individual business activities one further matrix is constructed to cover and facilitate the scoring of both areas (i.e. Information Flow and Shared Resources). An extract of such a matrix is illustrated in figure 5. This particular extract is based in the results obtained from the case study and follows on from the matrix shown in figure 4. 

	Activity Pair
	Information Flow
	Information Flow
	Shared Resources
	GRAND

	
	
	Frequency
	Criticality
	Total
	Human
	Equipment
	Total
	TOTAL

	Credit Cont.

&

Order Proc.
	Order details & value

Credit confirmation 

Credit status info.
	10

8

8
	3

2

3
	23
	1
	10
	11
	34

	Invoicing

&

Order Proc.
	Order value and terms

Invoicing requirements
	8

8
	2

2
	16
	1
	10
	11
	27

	Prod. Plan.

&

Order Proc.
	Capacity information

Product qty. & del. req.

Delivery confirmation
	6

10

8
	1

3

2
	17
	10
	10
	20
	37

	Order Booking

&

Order Proc.
	Shipping requirements

Booking confirmation
	10

8
	3

1
	19
	5
	10
	15
	34

	Credit Cont.

&

Invoicing
	Invoice status

Payment confirmation

Credit status info.
	8

6

8
	2

2

1
	12
	5
	10
	15
	27

	Invoicing

&

Order Booking
	Shipping cost info.

Insurance cost info.
	6

6
	3

3
	18
	10
	10
	20
	38

	Prod. Plan.

&

Order Booking
	Availability info.

Booking confirmation
	8

8
	2

3
	20
	5
	10
	15
	35

	
	
	
	
	
	
	
	
	


Figure 5. The scoring matrix

The matrix shown in Figure 5 has two scoring sections (i.e. Information Flow and Shared Resources) against each activity pair. Under the Information Flow section, for each information flow corresponding to each pair, a score is allocated based on the frequency and the criticality of the information. An total score for information flow is then calculated through the use of the formula:- Total Score (Info. Flow) = Sum (Frequency * Criticality) / No of flows .

The scores for shared human and equipment resources is allocated, also according to the criteria in Figure 2, against each pair of business activity. The total score for this area is then calculated by simply adding the corresponding scores for human and equipment resources.

The Grand Total  for each pair of activities were then calculated by adding the total scores for each of the two sections. The Grand Total defines the level of coupling between the two activities. The larger the score the greater the interaction. 

Identifying Closely Coupled Activities

Having quantified the level of coupling between individual pairs of business activities the next task is to identify a group of closely coupled activities which could be extracted as a business process. The major problem here is the definition of “closely coupled activities”, i.e. where do we draw the line? and how do we identify the break point?

At present, our experience on the application of this technique is limited to a single case study involving all the activities illustrated in Figure 3. In some occasions the break points were clear and it was relatively simple to identify the activities which should be grouped together to form a business process. However, in an other occasions it was not clear which group an activity should belong to. In our view these ambiguities are specific to those activities which are common to two or more business processes and therefore they form a node (intersection point) between business processes. In this particular case, one of the node activities identified was the Credit Control activity which belonged to two processes, Order Fulfilment and Cash-Flow Management. The concept of a node activity is illustrated in Figure 6. 
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Figure 6. The node activity

Developing Models of The Business Processes

Once the groupings of activities which will form the natural business processes have been identified, the development of the business process models is a relatively simple task. It involves going back to the original Data Flow Diagram and simply extracting those activities and the information flows associated with the defined group, i.e. the business process. In doing this exercise, we have found it useful to identify the node activities and the related business processes to form a complete view of a particular business process.

SUMMARY AND CONCLUSION

The work presented in this paper started with the identification of the need to investigate whether business processes can be defined using a bottom-up approach, rather then more commonly used top-down approaches. It focused on business activities, which, when grouped together form business processes.  It drew parallels with techniques used for group technology which have been developed to group manufacturing processes together in to cells to promote cellular layout rather then the more traditional functional (process) layout.

In order to apply the concepts developed for manufacturing processes to business processes it presented the work done to develop a technique to facilitate the grouping of manufacturing activities into natural cells, i.e. business processes.  Having discussed the criteria used to enable quantification of the relationships between activities, it demonstrated the application of the technique developed through a case study which was designed to be a controlled experiment to test the validity of the technique. 

So far, the application of the technique is limited to a single case study, which demonstrated reasonable success in defining business processes, that is:-

· the researchers were able to create groupings of activities in to process.

· these processes by in large resembled business processes as defined in other literature.

· the business processes were based on the activities specific to the case study organisation.

· the business processes were readily accepted by the management of the organisation as being logical. 

However, there are some questions which still remains to be answered. The main one is the completeness of the measurement criteria, which is shown in Figure 2. The other key question is whether it would be possible to remove the subjectivity associated with the identification of  the closely coupled activities. The researchers view on this matter is that more experience and data is required before some form of guidelines or procedure can be developed to make this process more objective.

Some may argue that the bottom up hypothesis adopted assumes that all activities currently performed will be required in the re-engineered state. It is important for the readers to note that the hypothesis and technique presented is in this paper is not proposed as a methodology for re-engineering, but it is proposed as a methodology to identify the business processes as they currently exist within a business. The researchers view is that once the existing processes are identified one may go on to re-engineer these processes.

The plan for the future is to develop a simple, spread sheet based software support system which should make the application of the methodology and the technique simpler thus allowing the accumulation of more experience and data.
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