
 1 

 

Analysing stock failures in a paint and coating factory to 

develop improved issues 

 

Afonso Santos Pereira
1
 

 

Abstract 

Stock failures are due to many causes and may impact the responses of an industry 

relative to the market. A study was performed throughout April and August 2007 in a 

paint and coating factory, Robbialac, Portugal, to analyse the occurrence of failures and 

their causes. Results show that failures affect more the products that contribute more to 

the market – products A among the ABC ones. Results also show that stock failures of 

these A products increase when manufacturing changes orientation to produce new 

products or aiming at products to be the target of promotional campaigns. However, 

there was no evidence that sales were affected when stock failures increase due to this. 

However it may be possible to control them when management issues are designed to 

control them when knowing the typology of stock failure causes. In fact, a detailed 

analysis has shown that most of failures were occurring when the planned timings for 

delivering the product were not met or the planned timing was not realistic. Therefore, 

measures proposed to control stock failures essentially relate to a better cooperation 

between the production and planning departments that could lead to improved 

management at the enterprise level, thus with consequences also on the management of 

stocks. It is advisable to improve the forecasting methods, to consider new data and 

information in the planning process, and to resize the manufacturing lots. 

. 

Introduction 

Stocks are required to adjust the quantities of raw materials and products to both the 

production process and satisfying the demand by clients (Gonçalves, 2002). Managing 

stocks is a main issue in the logistic chain, which relates to three main factors: lead 

time, uncertainties and economic costs (Tersine, 1988). 
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The lead time concerns both the time required receiving raw materials and packing 

necessary to produce a given product, and the time from that product is manufactured 

until it is delivered to the client. The latter is particularly important because the client 

should be served in due time; otherwise the client is not satisfied and may select another 

supplier for the same product. Timely satisfying the clients demand is also a factor of 

good reputation of the enterprise.  

Having large stocks to prevent failures in deliveries to clients is economically 

detrimental. Therefore the lead times have to be reduced to decrease stocks. However, 

several uncertainties affect the related decision and production processes that justify 

stocks (Gonçalves, 2002). These include errors in demand forecasting, delays due to 

factory suppliers, or break down of equipments. Large stocks may be justified for raw 

materials when the acquisition of large quantities leads to a better price. However, this 

is not often the case and large stocks then mean lack of planning, large set-up times, 

deficiencies in the suppliers’ organizations, or a poor manufacturing layout. These 

problems have to be well identified and solved to optimize stocks (Miranda Reis, 2006). 

Stock costs are complex and include components relative to ordering, manufacturing, 

and products, and have to be known to support related decisions (Heizer e Render, 

2004).  

Stocks may be classified in several ways (Miranda Reis, 2006). The ABC classification 

is used in this study for the manufactured materials. This allows to classify the products 

according to their relative importance in terms of market because there are a short 

number of products that concern a very large fraction of the market (products A) while a 

large number of other have a small representation in the market (products C) 

(Gonçalves, 2002). Thus, different management of stocks should be applied regarding 

inventories, forecasting, and relations with suppliers and clients,  

Stocks management also depend upon the fact that demand for the product is or not 

dependent upon the demand for other products. Several management models may be 

applied for independent (Gonçalves, 2002) and dependent products (Heizer e Render, 

2004). The latter apply to paint and coating factories.  

In the factory under study, the MRP (Materials Requirements Planning) model is 

adopted. It aims at determining the materials required to manufacture a given product 

considering the desired lead time and the existing stocks (Mesquita e Santoro, 2004). Its 

application requires knowledge on: the master production scheduling (MPS), materials 

listing, stocks, orders, and delivery timings (Heizer e Render, 2004). The MRP systems 

evolved into ERP - Enterprise Resources Planning -, thus into integrated enterprise 
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management systems, adopting a common database and using a client-server 

architecture. Therefore various areas of the enterprise are covered – e.g. financial, 

production, maintenance, sales – as it is the case for the SAP systems (SAP, 2007). All 

contribute to stocks management as part of enterprise management (Mesquita e Santoro, 

2004; Market Research.com, 2007). Despite related progresses, the complexity involved 

does not avoid stock failures (Greun et al., 2002).  

It is therefore important to analyse these failures. This paper refers to a study in the 

Robbialac factory for paint and coating. It describes how causes for stock failures were 

identified, the occurrence of stock failures from April to August 2007, and their 

relations to production and sales, as well as a set of improvements to control them.  

 

Materials and Methods 

This study concerns the Robbialac factory for paint and coating (Robbialac, 2007). It is 

the second largest enterprise in this industry area, with 20% of the national market. This 

industry comprises establishments primarily engaged in mixing pigments, solvents, and 

binders into paints and other coatings, such as stains, varnishes, and water repellent for 

concrete and masonry, as well as fire protection coatings. In addition, manufacturing 

comprises allied paint products, such as paint and varnish removers and paint brush 

cleaners. Because a large number of products is manufactured, there is a great number 

of raw materials required, and is also large the variety of packing sizes and types being 

used, the management of stocks is demanding and related failures occur.  

The MRP model is adopted in the factory because it has some advantages over other 

stocks management methods. It: 

• allows a quick response to changes in demand 

• contributes to achieve product delivery timings 

• supports optimizing the use of available equipment and manpower 

• helps reducing stocks with minimal impacts on service standards. 

A critical factor for success is demand forecasting. It allows controlling stock failures as 

well as excess stock of products (Abernathy et al., 2000). A quantitative approach is 

used in Robbialac, which bases upon budgetary considerations, i.e. the historical sales 

records; however, some subjectivity subsists. Further improvements could be achieved 

if time series analysis (Murteira et al., 1993) could be used when enough data would be 

available.  

The production planning MPS (Heizer e Render, 2004; Miranda Reis, 2006) adopted is 

Make-to-Order for industry products and Make-to-Stock for the non-industry market. In 
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case of Make-to-Order, the MPS acts at the first stage of the process. Differently, when 

Make-to-Stock is adopted, the MPS only intervenes near the end with the objective of 

keeping the stock at pre-defined levels (Vollmann et al., 1997). The first method does 

not require accurate demand forecasting contrarily to the later if both stock failures and 

excesses are aimed.  

The analysis of stock failures (Greun et al., 2002) is performed relative to the Stock 

Keeping Units (SKU) using daily records for all products which production follows the 

Make-to-Stock strategy. Adopting the referred ABC classification of manufactured 

products, the main characteristics and the SKU for these A, B and Care are shown in 

Table 1 as defined early 2006.  

Table 1. Robbialac ABC products: number, SKU, and sales values and volumes 

 

 

In addition to ABC products, stock failures are analysed relative to other products not 

included in the ABC categories, which represent near 20% of total sales. They are:  

• Products do it yourself stores –  394 SKU 

• Robbimix –     38 SKU 

• Viero –     187 SKU 

• Vip –      90 SKU 

• Non paint or coating products –  450 SKU 

A stock failure is defined herein as a situation when a product is not available in stock 

to satisfy the demand, whatever this one refers to clients or to the supply of enterprise 

shops for selling to the public. Stock failures were analysed up to now based on the 

volume of paints and coatings lacking in each day; however, this procedure did not 

allow to analyse why the failure occurred. Thus, a new procedure was implemented 
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during the period of analysis, April-August 2007, which identifies the volume of paints 

or coatings whose stocks are failing from one day to the next with identification of 

respective causes.  

The following causes for stock failures are considered:  

(1) when the quality problems require that a product be out of market or its 

manufacturing be suspended 

(2) when an exceptional sale occurs that produces an exceptional stock decrease 

(3) when manufacturing is unable to deliver the product according to the planned 

timing 

(4) when a planning error occurs and the product is lacking before the planned 

timing for its delivery by the manufacture  

(5) when a supplier does not meet the established deadline (case of non-paint 

products and special paints and coatings produced outside of the factory) 

(6) when the supply deadline is set too late due to a planning error (applies to the 

same products as item 5) 

(7) when forecasted sales relative to a promotion campaign are inferior to the actual 

sales  

(8) when a product manufacturing is discontinued but clients are not informed and 

keep related demands 

(9) when there is insufficient raw material or packing due to delays in purchasing 

(10) when there is insufficient raw material or packing due to R&D errors  

(11) when there is insufficient raw material or packing due to marketing problems, 

e.g. changes in packing 

(12) when improvements in a product require that its production be suspended for a 

period 

(13) when a special product has a low demand and a minimum stock is not required 

(14) when a delay occurs in the quality control process. 

 

Results 

The monthly variation of stock failures of paint and coating is presented in Fig. 1. It 

shows that stock failures increased along the period, particularly for the months of July 

and August. This relates essentially with changes in products, i.e. new products entering 

in the market that dominate production in these last months, and producing for 

promotion of selected products. Therefore, manufacturing the ABC products was 
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delayed and respective stock failures increased. Fig. 2 shows that failures were not due 

to lack of production but to reorienting manufacturing to other than common ABC 

products. 
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Fig. 1. Monthly volumes of stock failures of paint and coating  
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Fig. 2. Monthly volumes of actual and target production and stock failures of paint and coating 

 

Fig. 3 shows that the stock by Abril was high enough to accommodate the demand in 

the following months since sales are higher than production from April to July. 

Therefore, in global terms, the stock failures identified above were not affecting sales 

and therefore were not object of special management decisions, i.e., the main issue was 

to reduce stocks to an economical level while reorienting production to new target 

products. As it is apparent in Fig. 4, specific management measures to decrease stock 
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failures were later adopted during August, when sales became lower than production. In 

addition, products of Group A were under strong rotation in the respective store. 

0 

200 

400 

600 

800 

1.000 

1.200 

1.400 

1.600 

Apr May Jun Jul Aug

V
o

lu
m

e
 (

1
0

3
 L

)

Production

Sales

Stock Failures\

 

Fig. 3. Monthly variation of production, sales and stock failures 
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Fig. 4. Daily volumes of stock failures in percentage of the daily volumes of sales 

 

Analysing Fig. 4, it can be observed that from April to June stock failures generally did 

not exceed 5% of the sales volume, averaging less than 4.5%, without large daily 

variations. Contrarily, in July and August stock failures are often above 15%, with large 

daily variations, which are not due to variability in sales but in production. In the second 

half of August stock failures decreased due to a reorientation of production since they 
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were attaining too much high levels. By the end of the month, the percentage of stock 

failures was drastically reduced.  

Throughout the period, the stock failures of products ABC represented more than 95% 

of the total volume of stock failures (Fig. 5). Results show that the relative importance 

of products A in the stock failures has largely grown, similarly to the total stock failures 

(Fig.1). Differently, stock failures of products B had a small variation, and those of 

group C decreased. This indicates that particular attention has to be paid to products A, 

which also represent the largest volume and value of sales (Table 1).  
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Fig. 5. Contribution (%) of products ABC and “other” to the total monthly stock failures  

 

For the products ABC, an analysis on average time per month that each SKU was under 

stock failure as shown in Table 2. It could be observed that such time increases from 

group A to group C, i.e., the products with larger share in the market have smaller time 

duration of stock failures. Because the volume of stock failures increased from April to 

July-August, the time per month under stock failure also increased in the same period 

except for products C, which have a constant but large time under stock failure. 

Table 2. Average time per month (days) when each SKU was under stock failure 

 Group A Group B Group C 

April 6 6 10 

May 7 8 9 

June 5 6 10 

July 6 8 9 

August 8 10 10 

The causes for stock failures (listed in the preceding section) were analysed for every 

month. Results for June are shown in Fig. 6 since this month is closer to a normal 
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situation. The total volume of stock failures of paint and coating in this month was 

46560 L. Results show that more frequent causes are: (2) – exceptional sales, (3)– 

delays in production, (4) – optimistic planning, and (5) delayed supply of raw materials 

or packages. They represent for every month more than 60% of cases. More important 

are causes 3 and 4, which relate with planning. 
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Fig. 6. Volumes vs. causes of stock failures of paint and coating during June 

 

Issues for improvement  

A new system for recording/analysing stock failures is implemented which allowed 

identifying the respective causes. However, this system requires that former tracking of 

stock failure volumes be kept, so to maintain historical records of stock failures and 

better support stock management decisions.  

This new system allowed identifying the following issues for improvement:  

a) Planning - improvements refer to: (1) implementing a new forecasting model, 

including both the budgeting (as at present) and historical data on sales, the latter 

referring to various time spans, so to consider seasonality in sales and exceptional sales; 

(2) giving more flexibility to the supply chain relative to raw materials and, mainly, to 

packing; (3) improving the participation of production responsibles in the planning 

process.  

b) Supply – adopting different stocks management criteria for each main group of 

raw materials and packing in relation to the categories of products to easily respond to 

changes in demand  
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c) Production – manufacturing small lots of products in different locations relative 

to large ones, which requires lots resizing according to the category (ABC) of products.  

d) Robbialac Shops – (1) adopting common criteria for management of stocks to 

take into consideration the above referred forecasting system, and (2) adopting an 

integrative database and analysis of stocks relative to all shops.  
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