PROCESS VALUE INDICATORS
- A BPR CASE STUDY IN A MACHINE BUILDING COMPANY -

Abstract

The value chains in industry need to be competitively organised to enable them to meet market expectations. This involves identifying the critical strategic decisions for production and subjecting them to a valuation process to establish their economic effectiveness. 
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The investigations were carried out in the manufacturing department of an enterprise for turbine vanes. Aim of the case study was the reorganization of the production system. Both new machines and varied supply chains should lead to the improvement of the production processes. It is obvious that such strategic production decisions include many valuation problems. In the first place, a production system is a widely branching value chain with many interrelations. Changes in one area have effects in other areas. Secondly, in production, one never makes an isolated strategic decision. It will always be a bundle of interconnected measures. For these reasons it is very difficult to obtain information in order to predict the consequences.

To tackle both problems at once, it might be useful to represent the production processes by a simulation model which is capable of demonstrating the dynamic behavior. In such a way, it is possible to test the effects of different production alternatives. At the end of the simulation one receives for every alternative details of the features "level of capacity utilization", "lead times", "transfer times", "turn-round times", "consumption of consuming factors", "drain on sustaining factors", etc. All the details at the output stage must be somehow combined in order to facilitate statements about the overall performance of the production system which has been modeled.

One possible choice is to unit them in one single ratio, which can be called Process Value Indicator (PVI) and will serve as an indicator of the value or degree of efficiency of the production process. 

The PVI can be computed by subtracting the process cost rate (pcr) from the process performance rate (ppr). The process performance rate is obtained by dividing the average process profit per unit (ppq) by the lead time (lt), and the process cost rate (pcr) is obtained by average process cost per unit (pccq) divided by lead time (lt). 

Thus the Process Value Indicator may be expressed by the following formula: 
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PVI
=
Process Value Indicator

ppq
=
average process profit per unit

pccq
=
average process cost per unit
lt
=
lead time
As the equation makes clear, the  PVI is the quotient derived from relating the profits (being the difference between proceeds and costs) to a figure for time. Therefore, it is possible to improve the PVI if either the lead time can be reduced or the excess of proceeds over costs can be increased. Another way of expressing this is, of course, that the value of the process can only be improved if more profit can be achieved within the original period of time or if a shorter time is required to achieve the same profit.  

To go back to the initial formula, the process performance rate (ppr) is a function of the lead time, which is the sum of the processing time (ptm), transfer time (ttm) and turn-round time (rtm). All these are individually identified in the outcome of the simulation. In contrast to these features computed within the model, the average process profit per unit (ppq) comes from outside the process model, as it is the process profit (pp) divided by the number of units of output over the period specified (q). To obtain the process profit (pp) it is necessary to multiply the production process profit (ppp) by a key. The key will be 1 if the PVI is to be computed for all production processes, and less than 1 if the PVI is intended to express the economic performance level only for a part of the value added process. The ppp is the difference between the net profits (np) and the overheads (co). The np can be computed by multiplying (p), the price per unit by (n) the number of items actually produced. To summarise, the process performance rate can be expressed by the following formula:  
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ppr
=
process performance rate


key*
=
process key

pi
=
price per unit for the kind of product i
lt

=
lead time

ni
=
product i, number of items


qi

=
complete output

co
=
cost of overhead
Turning to the pcr, the process cost rate, the lead time will be already known. However, further steps are required to determine the process cost rate, which is affected by sustaining factors (sustf) and consuming factors (consf). Both these features do have to be derived by simulation, using the  process model. 

The process cost rate can be computed by means of the following equations:
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pcr
=
process cost rate


lt


=
lead time

sustf
=
sustaining factors


c


=
cost rate of sustaining factors

consf
=
consuming factors


r


=
cost rate for consuming factors

pv
=
level of capacity utilization
oqactual
=
current capacity utilization

q
=
complete output


oqplan

=
planned capacity
The Process Value Indicator thus computed is an aggregated ratio expressing how well a production system works. It allows to compare the different alternatives of strategic production decisions. As a general principle, the higher the PVI, the better the process. In order to evaluate non-quantifiable criteria we use the known scoring models. Both PVIs and Scores lead in their combination to meaningful information for the judgement of the strategic production decisions.
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