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Abstract 

Nowadays, Motorsport is considered a global market, extremely volatile and demanding, its competitive factors 
are the Lead Time, reliability and quality. Enterprises operating within this market must take policies to enable them 
to remain flexible, quick and efficient to react to demand fluctuations and market's demands. In some sector such 
as the endurance prototype LMP3, the price is capped by an entity, therefore, the companies need to reduce the 
cost of production to gain a good profit margin. 

ADESS-03 Evo it’s the LMP3 prototype designed and produced by ADESS-AG, the company is homologated 
4-year license to produce this type of racing car between 2020 and 2024. In this new phase, the company pretends 
to increase the production volume to 12 units per year, and for that needs to select a methodology to help it improve 
the efficiency process of its prototype. Demand Driven Materials Requirements Planning (DDMRP) is the selected 
methodology to apply in ADESS-AG, this methodology mergers techniques from Material Requirements Planning 
(MRP), Lean, Theory of Constraints and Six Sigma to support the company reducing inventory, and consequently 
costs associated with it, reducing the Lead Time and increasing the service level. 

The main goal was completed by reducing the Lead time of a complete prototype in two weeks and the reduction 
of obsolete items in stock. 
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1. Introduction 
Being one of only for in the world to be 

homologated to produce an LMP3 prototype the 
administration of ADESS-AG wants to increase its 
capacity of production, during the first two years in 
Portugal the company has produced 2 prototypes, 
now with their new prototype ADESS-03 Evo 
ADESS-AG aims to gain market share and for that 
reason has to increase the production to twelve 
prototypes per year, and needs to do this leap in 
production in the most efficient way. 

In this work, we will study the implementation of 
this new methodology DDMRP to help the company 
manage its production and inventory, this new 
methodology was created in 2011 by Carol Ptak and 
Chad Smith.(Ptak, C.; Smith, 2016) 

The base of DDMRP is "Position, Protect and 
Pull", this will help the companies strategically 
position its inventory to better adapt themselves and 
to respond efficiently to changes in demand (Ihme, 
2015), with DDMRP companies will have the 
necessary tools to promote a constant and relevant 
flow of materials, and information, throughout its 
supply chain.(Ptak, C.; Smith, 2016) 

During an internship in ADESS-AG and with 
several meeting with the staff, the author was able to 
detect some issues regarding planning, controlling 
and managing the inventory, the purchase and the 
internal production, a lot of obsolete articles for 
instance. 

As written before, the main goal of the company 
is to increase the production to twelve prototypes per 
year,  reducing the Lead time of its main product and 
reducing the inventory in its warehouse, and with that 

in mind the focus of this will be the Chassis assembly, 
and its subassemblies and single items. 

2. The ADESS-AG 
ADESS-AG (abbreviation for Advanced Design 

and Engineering Systems Solutions AG) is a German 
company that designs and produces prototypes for 
racing, high-performance road vehicles and electric 
prototypes, the company's engineers and staff are 
capable of being part in any part of a project since the 
concept through the design and building. 

The company was founded in 2012, and since the 
beginning of 2018 that ADESS-AG has settled its 
design and production departments in Vialonga 
(Lisbon). 

At this moment the company produces its own 
LMP3 prototype, ADESS-AG is also the mechanical 
partner of a hydrogen-powered racing car the GRGT 
LMPH2G, based on the ADESS-03 and provides 
consulting services regarding the design and 
simulation of racing and road cars. 
2.1. The ADESS-AG problem 

ADESS-AG's main goal is to become more 
competitive among its main rivals and increase its 
production capacity to 12 prototypes/year. 

During the last construction processes, problems 
regarding planning and inventory management were 
detected, leading to stock-outs and keeping 
assemblies on-hold waiting for parts to arrive or to be 
produced for a couple of days, or could not be 
finished at all. 

Throughout the last semester of the year of 2018, 
it was proposed to the author an internship focused 
in two areas, inventory management and internal 
production management, this was an opportunity to 
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observe the process of construction in the first 
person. 

During the exercise of this internship, it was 
possible to observe repetitive problems in the 
construction process, from lacking planning to 
inefficient communication between the commercial 
department, responsible for the purchasing activities, 
and the production department of the company, poor 
quality control and inefficient management of the 
inventory. 

The development of a tool using Excel VBA was 
proposed to the author, this tool had to be capable of 
crossing the data from the software used to manage 
the inventory and the Bill Of Materials of the AD03-
Evo (BOM) and give back the information of which 
items were in need, and those which were about to 
stock-out. 

The price of one of LMP3 prototype is capped by 
the ACO (Automobile Club de l'Ouest) at €206 k and 
this dictates that the companies must reduce their 
production costs to increase the profit margin. 

Lead Time is one of the most important factors 
when customers choose the constructor to buy from. 
It is the strategy adopted by the company when 
planning its production that dictates the production 
costs that will affect directly the profit margins. 
Having said that and after analysing the whole 
construction and assembly process, it was decided to 
focus the improvement efforts in the Chassis 
assembly, this is the assembly that consumes the 
most resources time, money and staff, hence it is 
considered the bottleneck and any improvement in 
this assembly it will improve directly the complete 
process once the construction process of the adess-
03 Evo it is composed by a chain of critical tasks. 

3. Literature Review 
3.1. Material Requirements Planning (MRP) 

This methodology was made popular in the 
1970s, during that decade there was a turning point 
in philosophy and companies introduced marketing 
into their strategies. 

MRP gives the ability to combine marketing with 
production management and thus gives the company 
the ability to better respond to market needs, as 
marketing was considered the most important factor 
at a competitive level during this decade.(Olhager, 
2013; Robert Jacobs & “Ted” Weston, 2007; 
Rondeau & Litteral, 2001) 

MRP is defined as a BOM-based set of 
techniques, which is a list-based tool that gathers all 
information about a product, including its systems, 
subsystems, parts and raw materials needed to 
produce that product. Based on data from inventory 
demand forecast, this methodology allows the 
calculation of missing materials and When and What 
Quantities they should be purchased or produced. 
(APICS, 2013; Jiao, M. Tseng, Ma, & Zou, 2000; 
Kingsman & Hendry, 1989; Olsen, Etre, & 
Thorstenson, 1997) 

The process of calculating the methodology is 
quite simple, one the main reason for the fast 
adoption by companies. The Master Production 
Schedule (MPS) gives an indication to the demand 
forecasting MRP software, which in turn creates a list 
of the articles required to comply with the MPS. Then 
it crosses inventory data, what is in transit and what 
is in stock, and with BOM data, the items and the 

dates when they are to be purchased, or produced, 
are then calculated. There are four requirements that 
must be met for the MRP methodology to become 
agile and effective.(Ptak, C.; Smith, 2016) 

Although it was a popularized methodology about 
fifty years ago, MRP continues to be widely used by 
some industries today, largely because of its 
simplicity of execution. However, it has some settings 
that make it vulnerable to the effects of Bullwhip on 
the production process. .(Kortabarria, Apaolaza, 
Lizarralde, & Amorrortu, 2018) 

One of its limitations is to consider the Lead Time 
of each part as a fixed data not considering the real-
world variability, this variability can be indirect if 
introduced into the supply chain by outside entities, 
like a customer or a supplier, or can be generated 
internally in the company by its staff and managers 
for instance. 

Another limitation of MRP is that it considers the 
Production Capacity as an infinite variable, when 
calculating which articles to buy or produce it does 
not consider the amount of work that is already 
allocated to the company’s resources, it does not 
consider the maximum capacity of machines nor the 
human resources(Kingsman & Hendry, 1989), and in 
certain cases where the maximum capacity  of 
production of a factory cannot be guaranteed, for 
example when reliability problems arise, this 
methodology is not effectively used to minimize this 
limitations, instead the managers have to define 
buffers to prevent a decrease in production capacity 
during malfunctions and repairs.(Huq, 1994; 
Whybark & Williams, 1976) 
3.2. Theory of Constraints (TOC) 

TOC is a philosophy created by Eliyahu M. 
Goldratt in 1979, initially as a technique that used 
software to optimize production plans and schedules. 
TOC is a pioneer in the integration of three areas: 
Logistics / Production, Performance evaluation and 
control, to result in optimization of the production 
plan. These three groups have to be integrated, thus 
increasing the company's results, reducing inventory, 
reducing Lead Time and the variability present in 
production plans.(Watson, Blackstone, & Gardiner, 
2007) 

This philosophy is divided into two very 
characteristic areas, the philosophical part and a 
critical view. There are two major assumptions by 
which the TOC philosophy is governed, the first 
states that in all systems there is at least one 
restriction(Eliyahu M. Goldratt, 1990), Goldratt further 
defines a constraint as limiting a system from 
achieving its maximum performance. The second 
premise states that these same restrictions represent 
opportunities for improvement.(Rahman, 1998) 
 

 
Figure 1 - TOC cycle 
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The tangible advantages of TOC philosophy are 
essentially for a company to turn its production line 
more efficient, by implementing this philosophy to the 
company’s several departments, besides production,  
may become more competitive, by reducing costs 
related to inventory holding and also compressing the 
Lead Time could the company may become more 
attractive to your customers. (Watson et al., 2007). 

Implementing this philosophy can also bring 
intangible advantages for the company, an 
improvement in employee motivation that might lead 
to an increase in productivity, lead to a reduced in 
stress, to an increasing in team spirit and finally might 
improve product quality and customer satisfaction. 
customers.(Mabin & Balderstone, 2003) 

Since this is a philosophy focused on system 
constraints, it only needs information about them, so 
when directly comparing the MRP methodology and 
TOC philosophy you will need less information from 
the production.(Gupta & Snyder, 2009). A key factor 
in the successful implementation of the TOC 
philosophy in companies is the paradigms of the 
market, the company and the employees 
themselves.(de Colvenaer, Maes, & Gelders, 1992). 
3.3. Lean 

The term Lean Production only appeared in 1990, 
and derives directly from the methodology known as 
the Toyota Production System (TPS). (Sundar, 
Balaji, & Satheesh Kumar, 2014) 

TPS is a production management methodology 
that was created in 1948 by Taiiohi Ohno, and from 
that date it was undergoing improvements and was 
gradually implemented throughout Toyota. In 1965 
this production management methodology was also 
implemented in its suppliers.(Holweg, 2007) 

The TPS methodology is divided into two parts, 
one of which has a technical character and is known 
as Just-In-Time (JIT), a technique applied to 
production management that reduces inventory costs 
and reduces waste in the production process, this is 
achieved by applying techniques that only use the 
required capacity to meet demand needs. The other 
part has a more human character to it, in which it says 
that employees should be respected, encouraged 
and motivated so that they can work to their fullest 
potential and the employees should come up with 
ideas that could improve their work environment or 
productivity. (Sugimori, Kusunoki, Cho, & Uchikawa, 
1977) 

Lean production is an integrated system, with a 
social and technical aspect, whose main goal is to 
eliminate waste by reducing or minimizing the 
variability generated by suppliers, by the customers 
and the company's own internal processes and staff. 
Lean Production is a well-known production 
management methodology, having been studied for 
a few decades and implemented in large-scale by 
several industries, the methodology is only 
successful in companies and facilities with 
considerable size, largely due to the resources that 
need to be assigned in the implementation of Lean 
Production (Shah & Ward, 2007) 
3.4. Demand Driven Material Requirements 

Planning (DDMRP) 
This new methodology is based on other well-

known production management methodologies, 
some of which are presented in previous sections in 

this paper. Methodologies such as MRP, Leam 
Production or TOC are the cornerstones of this new 
methodology. The authors were able to integrate 
advantages of various methodologies, such as the 
Pull philosophy from Lean and TOC techniques, as 
well as methods from Six Sigma to minimize 
variability. DDMRP brings together some of the 
advantages of these methodologies and tries to 
compress Lead Time, reduce inventory and make the 
company more efficient and responsive to changings 
in demand.(Ptak, C.; Smith, 2016) 

 

 
Figure 2 – DDMRP Foundations (Ptak, C.; Smith, 2016) 

 
3.4.1. Implementation of DDMRP 

For an effective implementation of this 
methodology companies must follow 5 steps divided 
in three categories, as it can be seen in Figure 3, the 
first step is the Strategic Inventory Position in the 
BOM (Position), after this step companies need to set 
Buffer Profiles and Stock Levels for the strategic 
items (Protect) and set Dynamic adjustments for the 
same buffers (Protect), the next step is the planning 
phase called Demand Driven Planning (Pull), in this 
step the company must define a plan that must be 
ablle to fulfill the stock requirements defined in the 2nd 
step, and the final step is the operaional one where 
alerts are defined and the plan is put into action. 

 

 
Figure 3 - DDMRP steps 

 
3.4.2. Position 
Strategic Inventory Positioning 

At this point the so-called Decoupling Points (DP) 
are defined, defined as locations in the supply chain 
of a product where inventory is positioned to create 
process independence.(APICS, 2013) At these 
points is possible to find the boundary between the 
supply chain that operates on Pull mode and the rest 
of the downstream supply chain that works in Push 
mode. The DP are created by analysing the entire 
supply chain of the company and taking into 
consideration six strategic factors, such as Customer 
tolerance time, Market Potential Lead Time, Sales 
Order Visibility Horizon, External Variability, 
Inventory Leverage and Flexibility and Critical 
Operation Protection. 

Companies will not be able to deposit inventory at 
all points of its production process as it would be a 
waste of resources and reducing inventory to a 
minimum could increase the risks of Stock Out or 
Back Orders for example, in order to mitigate these 
risks is suggested the creation of these DPs where 
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companies can add stock in a strategic way and 
increase their responsiveness to demand 
variations.(Ptak, C.; Smith, 2016) 

In Figure 4 it is shown a generic supply chain with 
the defined Decoupling points, this company only 
hold inventory at this points, the black arrows 

represent material flow and the grey ones represent 
information flow, if a variation of demand occurs the 
company has a decoupled point before the last stage 
of the production so it can respond quickly and 
efficiently to it.  
 

 

 
Figure 4  Generic Supply Chain with Decoupling Points 

 
3.4.3. Protection 
Buffer Profiles and Levels 
At this point the company must determine the extent 
of the security levels of the Stocks created in the DPs, 
depending on the amount of Protection it wants to 
apply. As mentioned in the previous point, too much 
or too little inventory is never beneficial for the 
company. The authors of the methodology suggest 
the creation of three zones to protect the flow of 
materials, the three zones are Green, Yellow and 
Red, which one of them with a different purpose, 
when defining these three zones the company knows 
what quantities must have in stock. 

Green Zone 
This zone is the one that determines average order 
frequency and typical order size. To determine Green 
Zone level there are three options, each of these 
options considers different factors and the quantities 
of this zone are determined by the highest value 
among the options taken.  
The first option considers a minimum order cycle, this 
value is expressed in days and is referred to as DOC 
(Desired Minimum Cycle), this cycle may be 
mandatory by the supplier or by the average daily 
usage (ADU). 

 𝐺𝑍1 = 𝐴𝐷𝑈 × 𝐷𝑂𝐶 
Where ADU is the average daily usage and DOC is 
the desired number of days between orders 
The second option takes into account the Lead Time, 
the company has to categorize the lead times of its 
items so that it can be assigned a factor to each Lead 
Time according to the category it falls into, this factor 
is called Lead Time Factor (LTF), from, this factor is 
assigned in a decreasing order, i.e. the higher the 
Lead Time the smaller the factor, this is so the 
company will place orders more often and not with 
higher quantities, thus not holding so much inventory 
in stock. In this option there is A new concept of lead 
time designated Decoupled Lead Time (DCLT), 
DCLT is the longest cumulative coupled lead time 
chain in a manufactured item’s product structure. It is 
a form of cumulative lead time but is limited and 
defined by the placement of decoupling points within 
a product structure.(Ptak, C.; Smith, 2016) 
 

𝐺𝑍2 = 𝐴𝐷𝑈 × 𝐷𝐿𝑇 × 𝐿𝑇𝐹 

where ADU is the average daily usage, the DCLT 
expresses the Lead Time in days and the LTF 
express the factor associate with it (non-dimensional) 

The last option considers only the Minimum order 
quantity (MOQ), in this option the green zone should 
never be less than the MOQ. 

I f article X is taken as an example, X has a ADU 
equal to 37,5 units/day, its DOC equals to 4 days, the 
supplier determines that the MOQ for this article is 35 
units, the DCLT is 8 days and the LTF equals 0,75. 
In Table 1 is shown the three options to determine 
green zone for Item X, one can observe that the one 
yielding the highest value is option 2 , the value is 
equal to 300 units so in this example for item X the 
Green Zone should never have less than this 
quantities. 

 
Table 1 - Green Zone determination for Article X 

Item X 

Option 1 37,5 × 8 100 

Option 2 37.5 × 0.75 × 8 300 

Option 3 MOQ 35 

 

Yellow Zone 
This zone is the core of the inventory coverage. 
To determine this zone the company only has one 
option and apply a formula that only considers the 
average daily use of the item in question and the 
Decoupled Lead Time associated with it, the 
equation is as follows: 
 

𝑌𝑍 = 𝐴𝐷𝑈 × 𝐷𝐶𝐿𝑇 
 
Where ADU expresses the average daily usage 
(units/day) and the DCLT is equal to the number of 
days that define the decoupled lead time of this item. 

Red Zone 
The purpose of this zone is to guarantee the safety in 
the buffer against variability, and for that is 
mandatory to categorize the variability associated 
with each strategic in the BOM, this new factor. 
associated with variability is presented as Variability 
Factor (VF), the red zone is then calculated using the 
following equation: 
 

𝑅𝑍 = 𝐴𝐷𝑈 × 𝐷𝐶𝐿𝑇 × 𝐿𝑇𝐹 × (1 + 𝑉𝐹) 
 
Where ADU is the average daily usage in units/day, 
DCLT expresses the lead time in days, the LTF 
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translates the Lead time into a non-dimensional 
factor and VF translates the variability into a non-
dimensional factor. 
Considering the Item X used earlier, the buffer is 
determined as shown in Graph 1. 

 
Graph 1 - Item X’s Buffer 

Dynamic Adjustments 
The next step is to protect the buffers already 

defined; this protection is possible due to the 
introduction of Dynamic Adjustments that will provide 
ability to adapt quickly to changes in demand. 
These Dynamic Adjustments are applied to factors 
associated with items such as ADU, LTF, MOQ or 
any other factors associated with items used to 
calculate stock security levels. (George, 2018) These 
Dynamic Adjustments are divided in three categories, 
the Recalculated Adjustments, the Planned 
Adjustments and the Manual Adjustments. 
The first category can be Recalculated at fixed time 
intervals, annually or quarterly for example, or if stock 
levels often fall to the red level, if so, the company 
should recalculate its buffer levels using this dynamic 
adjustments by simply evaluate and change the 
factors that contribute to the definition of buffer levels. 
The Planned Adjustments help the company to adapt 
inventory to changes in demand that the companies 
know beforehand, one clear example of these 
changes is the introduction or discontinuation of 
products or the seasonality of some products. 
Lastly, Manual Adjustments happen when neither of 
the other two tools can be used, such as unexpected 
demand peaks. (Ihme, 2015) 
Below in Graph 2 it is shown the adjustments made 
to buffer levels to the Item X during a period of 12 
months. 

 
Graph 2 - Item X's dynamic Adjustments 

3.4.4. Pull 
Demand Driven Planning 

In this step the company must apply a simple, 
intuitive and easy formula to know which buffers 
levels need to be restored. This formula is called the 
Net Flow equation, this equation yields a value that 
will indicate the position of the buffer regarding sales, 
for instance if it needs to be replenished or if it is 
enough for the demand needs, if this value is below 

the Top of Yellow (TOY) an order must be placed, 
this is the sum of both Yellow and Red Zone.  

 
𝑁𝑒𝑡 𝐹𝑙𝑜𝑤 = 𝑂𝑛 𝐻𝑎𝑛𝑑 + 𝑂𝑛 𝑇𝑟𝑎𝑛𝑠𝑖𝑡 − 𝑆𝑎𝑙𝑒𝑠 

 
Where On Hand are the quantities in stock, the O 

Transit are the quantitates that have been ordered 
and the Sales represent the demand. 
Then, after applying this equation and an order must 
be place the company needs to know the right 
quantities and for that just has to subtract the value 
of net flow to the Top of The Green Level (TOG) 

𝑂𝑟𝑑𝑒𝑟 = 𝑇𝑂𝐺 − 𝑁𝑒𝑡 𝐹𝑙𝑜𝑤 
Where Order is the quantity that must be ordered, 

TOG the sum of all buffers and Net Flow the position 
of the stock regarding the demand. 

Taking again the same example, in Graph 3 is 
shown the Net Flow position of Item X and the 
amount that needs to be ordered. 

 
Graph 3 Item X's Order quantity 

After analysing the graph, one can conclude that 
the company needs to order 400 units of this article 
(1200 – 800). 
Demand Driven Execution 
At this last point of the implementation is the point of 
execution and here will be created the necessary 
alerts to keep production running efficiently.(Ptak, C.; 
Smith, 2016) 
These alerts are system of rules that aim to integrate 
the departments directly or indirectly involved in 
production.(Ihme, 2015), these alerts are directly 
linked to the buffers levels. If one of these buffers 
reaches a certain low limit an alert is generated. 
At this point the characteristics of the buffer profiles 
change slightly, as the Yellow Zone becomes the 
Green Zone and the Red Zone is divided into two 
zones, the upper half assumes becomes the new 
Yellow Zone and the half bottom remains with the 
same characteristics mentioned for the Red Zone 
These alerts are divided into two categories: 

• Buffer alerts - This type of alert is generated 
when the stock quantity of an item is in the Red Zone, 
i.e. if the quantity is below the lower half of the Red 
Zone. 

• Synchronization Alerts - This alert applies to 
articles directly related to strategic articles, such as 
the raw material to produce them for example. 

This point is the only operational point of this 
methodology, it gives the company information on 
which of the item should focus its activities in order to 
avoid stock outs for example. Contrary to the 
previous point in which the planning is prioritized, the 
collaborative and visible Execution point prioritizes 
the items according to the quantity present in the 
actual stock of the company. 
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4. Development and application of DDMRP 
methodology 

As written above in this work the implementation 
of the DDMRP in ADESS-AG focus only in the 
Chassis assembly and its subassemblies and items. 
In Table 2 it is possible to show a short version of his 
Assembly. 

 
Figure 5 - Chassis Assy (simplified) 

4.1. Positioning 
4.1.1. Strategic Inventory Positioning 
Positioning Factors 
In Table 2 it is shown the positioning factors applied 
to ADESS-AG, it should be noted that due to its low 
volume of production the company does not have any 
advantage in inventory leverage. Also, in this 
company due to its low number of staff members the 
Decoupling Points (DP) will be defined to protect the 
operations that required the most resources, both 
machine and men. 
 

Table 2 - Positioning factors 

Positioning Factors 

Customer tolerance time 
Complete Chassis (internal): 2 weeks 

Complete Prototype: 5 weeks 

Market Potential Lead Time 5 weeks 

Sales Order Visibility Horizon 1 to 2 weeks 

External Variability Very High (Customers) 

 
After analysing and evaluating the whole supply 
chain of ADESS-AG and the process of assembly it 
was possible to create 40 DPs. In Figure 6 it is shown 
the assembly AD03-A210-0005-00 without DPs with 
a Lead Time slightly above 8 days and in Figure 7 it 
is shown the same assembly with the DPs defined 
and now it has a DCLT of only 1 day 

 
Figure 6 – AD03-A210-0005-00 without DPs 

 
 

 
Figure 7– AD03-A210-0005-00 with DPs 

 
4.2. Protection 
4.2.1. Buffer Profiles 
After defining which items are strategically relevant 
ADESS-AG must define the Buffers of each one. 
Now the items must be categorized into Purchased 
(P), the ones that AESS-AH purchases to its supplier; 
into Manufactured (M), the ones ADESS-AG is 
capable of producing in-house; and into Finished (F), 
the ones that arrive to the company in a non-final 
stage and need some more operations to be 
considered in the process of assembly. 
It is necessary to define the Lead Time factor and the 
Variability factors so it can be attributed to each 
strategic item, in the Table 3 it is shown the result 
after evaluating the supply chain of ADESS-AG. 
 

Table 3 - LTF and VF factors 

Factor Category Value 

LTF 

Very Long > 9 days 0,25 

Long 6 to 9 days 0,5 

Average 4 to 6 days 0,75 

Short 0 to 4 days 1 

VF 

High 1 

Average 0,75 

Low 0,5 

Very Low 0,25 

 
After categorizing each strategic Item and applying 
these factors and before applying the formulas to 
define the Buffer Profiles it is necessary to stress that 
for the case of ADESS-AG due to its low volume of 
production the ADU translates to Average Quarterly 
Usage (AQU). 
After applying the strategic criteria the set of Buffer 
Profiles for the Purchased Items is shown in the 
Graph 4, another conclusion one can conclude is that 
ADESS-AG orders he most of its products to 
suppliers and this could bring a lot of stress to the 
company since it is exposed to a variability created 
by its suppliers, also in Graph 5 is presented the 
Buffer Profiles for the in-house items and finally, in 
Graph 6 the buffer profiles for the Finished items. 
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Graph 4 - Buffer Profiles - Purchased Items 

 
Graph 5 - Buffer Profiles – Manufactured 

Items 

 
Graph 6 - Buffer Profiles - Finished Items 

 
4.2.2. Buffer Adjustments 
At this point, proposals are presented on how the 
company can monitor the factors presented above in 
order to improve the construction and assembly 
process under study. 

There are three major competitions that ADESS-
AG’s prototype is homologated to race, this is the 
Michelin Cup and European LeMans Series, usually 
these two occur in the same date, the races happen 
during the Q1, Q2 and the beginning of the Q4, and 
the Asian LeMans Series begins in the Q4 and the 
last race is in the middle of the Q1.  

Not all items suffer changes in demand during the 
year, to show an example where the company should 
apply this tool lets take the example of the item AD03-
C210-0022-00 shown in the Table 4 

 
Table 4 - AD03-C210-0022-00 changes in demand during the year 

 Qnt/Q RZ YZ GZ 

Q1 9 6 3 4 

Q2 6 4 2 4 

Q3 6 4 2 4 

Q4 8 6 3 4 

 

In Graph 7 one can observe the changes in the Buffer 
Profiles to better respond to demand changes during 
the year. 

 
Graph 7 - AD03-C210-0022-00 Buffer Profiles changes during the year 

 
4.3. Pull 
4.3.1. Demand Driven Planning 

This is where the planning of the necessary 
orders is done, the orders will fulfil the demand and 
needs and replenished the buffer profiles. 

Before the planning the Net Flow equation must 
be applied to all strategic items. 

 
 

 
Graph 8 - Net Flow - Purchased Items 

 
Graph 9 - Net Flow – Manufactured Items 

 
Graph 10 - Net Flow - Finished Items 

 
Now that the company knows the situation of its stock 
regarding the demand it needs to plan the orders and 
for that is necessary to know how to prioritize the 
planning, this is an automatic step in the tool created 
to aid ADESS-AG implementing this methodology, 
the Excel sheet calculates the priorities based in this 
equation: 

𝑃𝑟𝑖𝑜𝑟𝑖𝑡𝑦 =
𝑆𝑡𝑜𝑐𝑘

𝑇𝑂𝑅 + 𝑇𝑂𝑌 + 𝑇𝑂𝐺
× 100% 

 
Where Stock expresses the exact quantity in the 
warehouse, TOR is the amount of quantities of the 
Red Zone, TOY is the amount of quantities of the 
Yellow Zone, TOG is the amount of quantities of the 
Green Zone. 

Having discuss this situation with the staff three 
stages to categorize the priority, if the value is 
between 0 and 45% the item has “Maximum Priority”, 
if it is between 45% and 75% the item has “Average 
Priority” and if it is between 75% and 100$% the item 
has “Low Priority”, and for those items where the 
value is considered “Low Priority” means that there is 
no need to order. 

Taking the example of one of each type of item 
(P, M or F) the Table 5 presents the quantities in 
stock in the beginning of each quarter, the quantities 
to order and the priority of each one. 
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Table 5 - Priorities during the year 2020 

Q1 

Code Cat. Stock Priority Order 
AD03-W213-0032-00 P 2 18% 7 

AD03-C210-0004-01 C 2 67% 2 

AD03-C210-0005-00 F 2 25% 7 

Q2 

Code Cat. Stock Priority Order 
AD03-W213-0032-00 P 3 27% 8 

AD03-C210-0004-01 C 3 100% 0 

AD03-C210-0005-00 F 8 160% 0 

Q3 

Code Cat. Stock Priority Order 
AD03-W213-0032-00 P 5 45% 10 

AD03-C210-0004-01 C 0 0% 5 

AD03-C210-0005-00 F 5 100% 0 

Q4 

Code Cat. Stock Priority Order 
AD03-W213-0032-00 P 11 100% 0 

AD03-C210-0004-01 C 4 100% 0 

AD03-C210-0005-00 F 3 60% 4 

 
After observing this table, the staff knows in each 

quarter which item to plan first, for instance in the first 
quarter they should start with AD03-W213-0032-00, 
then AD03-C210-0005-00 and finally AD03-C210-
0004-01. 
4.3.2. Demand Driven Execution 

Since in the previous point it was just a plan and 
the calculated priority was the priority in the planning, 
in this point the operational priority is established, 
and this priority is defined by analysing the quantity 
of items in stock with the quantity established for the 
Red Buffer. 

Using the same three items that were used in the 
last point in Table 6 is presented the operational 
priorities for 2020, between these three items the 
staff must start to order or produce the ones that have 
a “Maximum Priority” like it is possible to see that 
happens in Q1 and Q2for item AD03-W213-0032-00. 
 

Table 6 - Stock % 

Stock % Q1. Q2 Q3 Q4 

AD03-W213-0032-00 29% 43% 71% 157% 
AD03-C210-0004-01 200% 300% 0% 400% 
AD03-C210-0005-00 67% 400% 250% 150% 

 
In Graph 11 is presented the planning for 2020 of 

item AD03-W213-0032-00 and the quantities in the 
beginning of each semester, for a better analyse of 
the information a grey dotted line was added to show 
the boundary between the two halves of the Red 
Zone, if the stock is below this line there Is a risk of 
stock-out. This item is produced by ADESS-AG and 
for that reason the staff should guarantee raw-
material to produce the quantities necessary to fulfil 
the demand and replenish the buffer for the next 
quarter. 

 
Graph 11 – AD03-W213-0032-00 Stock level during 2020 

 
The AD03-C210-0004-01 s a particular item once its 
Buffer Levels are composed of only one item, this 
was defined with the help of the staff, this means that 
the Buffer alert is only triggered when the stock 

reaches zero, which happens at the beginning of the 
third quarter. This item is a purchased in its final state 
it is only necessary to control some aspects 
regarding its quality, it is suggested that in this case 
it is made a follow up with the supplier and that a 
channel of information passage between the ordering 
official is expedited. , the project manager and the 
vendor-side managers, so that the process is always 
monitored by ADESS-AG employees. 

The planned AD03-C210-0004-01 stock level for 
2020 is presented in Graph 12. 
 

 
Graph 12 -– AD03-C210-0004-01 Stock level during 2020 

 
Graph 13 shows the planning AD03-C210-0005-

00, as this item has a higher demand in Q1 leads to 
a bigger Buffer Level in this quarter than in the rest of 
the year, which explains the discontinuity present in 
the. graph between Q1 and Q2.  

Note that there is no stock out risk for this item 
once its quantities never fall below the grey line.  
 

 
Graph 13 -AD03-C210-0005-00 Stock level during 2020 

 
 

5. Results 
The main results obtained from this 

implementation point out to a reduction in the level of 
inventory, leading to a reduction in obsolete items. 

The Chassis lead time is compressed from 29 
days to 6,5 days, this means a 77,5% compress in 
the lead time also leading to a compress of around 
7% in the lead time of a full prototype, from 7 to 5 
weeks 

This implementation also points out to a reduction 
in the inventory level leading to a decrease in 
inventory costs and obsolete items. 

6. Final remarks and future work 
ADESS-AG is one of four companies in the world to 
obtain a LMP3 prototype building license for the 
years 2020 to 2024 and aims to increase its 
production capacity to 12 prototypes per year and 
improve the efficiency of the process Thus, the main 
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objective of this work is the study and implementation 
of a production management methodology that helps 
the company to achieve its goal. 

During the development of the work, the 
intermediate results were presented which motivated 
the administration's interest in extending the 
implementation of this methodology to the rest of the 
prototype assemblies. 

Given the results obtained, it is advisable for the 
company to purchase and implement a system that 
integrates inventory management and production 
planning, thus allowing the adoption of the DDMRP 
methodology for integrated purchasing and 
production planning, as the present software used by 
the company does not allow it.  

Additionally, it is suggested that ADESS-AG 
invests in the training of its staff allocated to 
procurement planning and internal production 
management. 

With this work it was possible to contribute with 
an analysis of DDMRP implementation in a sector 
that is slightly economically studied, due to its fierce 
technological competitiveness and consequent 
secrecy. 
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