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Abstract: Considerable attention has been given to the MRP 

nervousness in case of sudden change in demand, with several 

solutions proposed in the last decades.  This paper introduces 

an improved algorithm:  compared to the traditional MRP, it 

significantly reduces the nervous behaviour, with better paced 

order releases and lower inventory; it also removes the need 

for continuous forecast adjustments. 
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1. INTRODUCTION  
 

The MRP (Manufacturing Requirements Planning) formula 

computes a future projection of the inventory level − on a time 

horizon at least equal to the total upstream lead-time − by 

algebraically summing the stock at hand, the planned receipts 

and the gross requirements coming from the MPS (Master 

Production Schedule):  if the projected inventory level of a 

certain item gets below the predefined safety stock level, a new 

procurement or production order is released (Fig. 1). 

 

 
Fig. 1. Traditional MRP logic 

 
While the MRP algorithm does work and is extensively 

used, it also exhibits significant drawbacks: 

 Its major downside is named "nervousness", a term first 

coined by Daniel Steele (Steele, 1975) and analyzed in 

several papers (Mather, 1977), (Wemmerlov, 1979), 

(Vollmann et al., 1988); 

 "Nervousness" entails a significant change in the MRP 

plans even in case of minor changes in the higher-level 

MRP, or MPS (notably, an issue apparently never discussed 

in the known literature is that nervousness is present even 

with stable demand, in the form of irregular order releases). 

In the last decades several ways have been introduced to 

reduce the MRP nervousness (Kadipasaoglu and Sridharan, 

1995), (Inderfurth, 1994), (Blackburn et al., 1986). 

One of the most significant studies is by Vollmann et al. 

(2005), who indicate three main guidelines to this extent: 

 Introducing stability into the master schedule through 

devices like freezing / time fences and paying careful 

attention to all the parameter changes (safety stock levels, 

planned lead times, etc.); 

 Selectively using different lot sizing techniques at different 

product structure levels (e.g. fixed order quantities at the 

top level, either fixed order quantities or lot-for-lot at 

intermediate levels, and period order quantities at the 

bottom levels); 

 Introducing firm planned orders in the MRP or MPS 

records in order to stabilize the requirements for the lower-

level items. 

All the identified solutions to demand uncertainty and 

related MRP nervousness are not so effective, actually 

appearing as "sandbagging" (i.e. introducing safety stocks, time 

or capacity), introducing inflexibility to the system (i.e. fixed 

planned orders, freezing, etc.), or using different lot sizing 

techniques. 

In this paper a new solution is illustrated: 

 Tested in direct comparison to the traditional MRP 

behaviour with stable / unstable and certain / uncertain 

demand, it shows several advantages and lowers the overall 

system nervousness; 

 The tests have been performed in a very simple "laboratory 

setting", with three echelons (end product, WIP, raw 

material) and a trivial Bill of Materials (1:1:1); 

 The indicated setting was chosen to better highlight the 

behaviour of the ordering algorithm within an 

uncomplicated system (for the sake of simplicity, the 

comparisons below are performed with stable demand, a 

situation where improvements are already apparent). 

 

2. THE NEW APPROACH 

 

The new proposed approach improves the management of 

the material flow: 

 The need for a short-term, demand-originated, continuously 

revised forecast is removed:  the new computation uses the 

latest demand directly, which is enough to deal with, and 

cope for, small-OR-slow demand variations; 

 Excess nervousness is eliminated, and the order release 

pattern made regular, by introducing a simpler and more 

efficient lot sizing technique. 

The cause of the nervousness of the traditional algorithm is 

identified in production batches impacting on upstream stocks, 

which in turn impact on upstream order releases. 

In the new computation, therefore, the very same MRP 

formula is adopted, but within a lot-for-lot (L4L) continuous 

replenishment / production algorithm (for all the echelons), 

with batches taken outside of the algorithmic loop and emulated 

L4L-related stocks (Fig. 2);  to release batch orders, succeeding 

computations are then simply aggregated: 

 Either up to a predefined batch size (for fixed batch size 
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orders at variable dates); 

 Or along a predefined period of time (for variable batch 

size orders at fixed dates). 

 

 
Fig. 2. New proposed logic 

 

The proposed approach is based on the fact that: 

 The Lot for Lot (L4L) technique is less affected from 

nervousness and high level of stocks than other lot sizing 

techniques (e.g. Economic Order Quantity, Period Order 

Quantity); 

 Batch orders are released anyway, thereby overcoming the 

drawbacks which limit the practical application of the L4L 

technique, i.e. not considering certain economical aspects 

(e.g. high ordering costs), logistic constraints (e.g. far-off 

suppliers) and/or organizational issues (always changing 

schedule). 

 

3. MAIN IMPACTS AND ADVANTAGES 
 

Moving to the new approach allows to: 

 Lower the organizational costs, by shifting the forecasting 

efforts away from the day-to-day demand, and focusing it 

on the large-AND-rapid demand variations, which need to 

be indicated well in advance of their occurrence; 

 Smooth and stabilize the production order releases, thereby 

"making the shop floor life easier" (Tab. 1); 

 Lower the inventory levels (Fig. 3). 

 

 
Tab. 1. Better paced order releases 

 
 

 
Fig. 3. Lower inventory levels 

 

4. CONCLUSIONS 
 

This paper proposes a new approach to reduce the MRP 

nervousness, which shows: 

 No need for continuous forecast adjustments; 

 A significant reduction in the nervous behaviour, with 

better paced order releases; 

 Lower inventory. 

Future research will focus on simulating the new approach 

in different scenarios and in real situations, deepening the 

simulation results (e.g. different laboratory settings, or more 

complicated supply chains) and developing new features (e.g. 

the possibility of synchronizing the activities of adjacent 

echelons, to further reduce the inventory levels by slashing the 

operating stocks). 
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