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Introduction 
 

In this Thesis, I will discuss the Supply Chain Management topic, in particular the Supply 

Chain Planning (SCP) area will be analyzed.  It refers to evaluations concerning how to 

best plan the market demand and how to design and manage the supply side in order to 

perceive the company financial and service level objectives. According to Porter value 

chain model1, Supply Chain relates primary activities and strategic goals by leveraging 

on the added value obtained from the integration of apparently disaggregated functions. 

As a first glance, a Supply Chain could be synthetized as follows:  

 
 

 

 

 

 

 

 

 

 

At the Top level I placed the market, composed by the final consumers of the process 

output. Nowadays, most of companies are embracing a market driven approach. 

Customer orders drive the production and transportation of goods, indeed company 

strategic and operational decisions are “pulled” by the market demand quantity and mix. 

In this context, I placed suppliers at the bottom level of the Supply Chain since they 

represent the last stage of the representation of relationships among companies. 

At the aggregate level, two flows can be distinguished: 

1. Information / Data: Immaterial data follow a Top-Down direction. Customer 

orders coming from the market are translated into production orders to the 

factory and then into components purchasing orders to suppliers. 

 

2. Materials and Finished Products: Material flows follow an opposite direction than 

the previous one. Materials are employed in the production of Finished Products 

contained into orders coming from the market. International flows are performed 

according to the supply network configuration and the actors involved. Indeed, 

production plants can relate to commercial dpts. scattered within the company 

                                                           
1
 Marketing 2/ed, McGraw-Hill   

Graph І: Supply Chain aggregate representation 
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influence region before being delivered to the first-tier customers and then to the 

final users.  

This Thesis will examine both of these aspects in order to provide a clear framework of 

the functional area analyzed. 

The approach of the analysis needs to be fixed. Four alternatives can be adopted2: 

 Evolution of Thought (strategy as discipline); 

 Case-studies (repertoire of events); 

 General Toolkit (decision-making rules); 

 Competences for strategy. 

I chose the case-study approach. It allows me both to evaluate the application of 

theoretical concepts and to embrace a critical perspective in front of evaluations made 

and decisions taken. 

The company I will analyze is De’Longhi Group. As a matter of fact, I did a six-month 

internship in this firm, and I will exploit the knowledges here adquired to enrich my 

Thesis.  

I will trait specifically the Supply Chain Planning of De’Longhi Appliances Srl, a 

productive plant of De’Longhi Group placed in Mignagola (TV) specialized in the 

production of Coffee Maker Machines.  

 

The Thesis is structured as follows: 

Chapter 1. Introduction of De’Longhi Group. I will provide a general overview of the 

group and then I will focus on the company and business analyzed: Fully Automatic 

Coffee Maker Machines; 

Chapter 2. De’Longhi planning policies employed along the Supply Chain: “Collaborative 

Supply Chain Planning” process. I will analyze specifically the short-term planning 

phase. It represents the content of Production & Material Planning office in which I did 

the Internship period.  

Chapter 3. Production Planning KPIs. Introduction of indexes used to measure the 

Production Planning office performance. Description will be supported by the 

computation formula and KPI examples. 

Chapter 4. Swim Lanes Operation project. It will be described the project that is 

changing the short-term side of De’Longhi Supply Chain Planning process. Evaluations 

and hypothesis will be introduced so that to have a clear representation of the adopted 

approach and to justify decisions taken. 

Chapter 5. Future Developments. As suggested by the title, further project improvement 

has been evaluated and discussed. Medium-term perspectives will be introduced and 

analyzed.  

                                                           
2
 Buzzavo, Strategy in three dimensions, 2012   
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CHAPTER 1. De’Longhi Group 
 

In this first chapter, I introduce the Company I will analyze: De’Longhi Appliances Srl. 

Then, I will focus on the business object of following chapters. 

Initially, I will introduce what De’Longhi is and how it is organized.  

De’Longhi is a big Italian producer of small appliances, founded by De’Longhi family in 

1902 as a manufacturing workshop of wood stoves. During the fifties, the company 

developed an industrial production system but consumers did not perceive the firm 

since its core business was limited to the production of components for other big 

companies playing in the heating sector. 

Sixties represented a milestone for De’Longhi. The company decided to enter in the B2C 

market exploiting macroeconomic conditions that reduced the economic power of other 

heating companies. De’Longhi proposed a new mobile oil radiator that was adopted 

soon by lot of consumers due to the rise of the price of petroleum in the stock market.  

Starting from this, the product portfolio has grown until the ongoing situation in which 

the company adopts a well-developed diversification strategy. De’Longhi plays in the 

following industries: 

 Portable heaters; 

 Air conditioners; 

 Coffee makers; 

 Food preparation and cooking; 

 Household cleaning and Ironing. 

The international evolution of the company started in 2000, when De’Longhi decided to 

strengthen its international position. This has been possible through two important 

strategic acquisitions: 

1. In 2001, the company acquired the UK based group Kenwood; this allowed the 

company to exploit the Kenwood and its controlled Ariete brands. De’Longhi 

expanded its product portfolio in the food preparation industry and became the 

leader in the kitchen machine category3. 

The acquisition of the Kenwood Group allows De’Longhi to exploit its European 

and Chinese plants in order to expand production and distribution phases 

outside Italian boundaries. 

2. In 2013 De’Longhi bought the Braun Household brand from Procter & Gamble 

and the possibility to exploit its network of contract manufacturers. 

Nowadays De’Longhi has the legal form of the Group headed by the holding company 

De’Longhi S.p.A., based in Treviso. It is present in 33 countries with more than 45 

commercial and productive subsidiaries.  

De’Longhi Group has 5 productive plants: 

                                                           
3
 www.delonghigroup.com 
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 De’Longhi Appliances Srl (Mignagola), Italy; 

 De’Longhi Romania (Cluj); 

 DGDK (Dongguan), China; 

 On Shiu (Zhongshan), China; 

 TLC-DV JV 50:50 (Zhongshan), China; 

The following graph (Graph 1.1) represents the revenues at an aggregated level. Data 

are divided into three macro regions: 

 Europe; 

 MEIA (Middle East, India, Asia); 

 APA (Asia, Pacific, Americas). 

Each region is responsible for brand management policies within markets it includes. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Europe is still the core region for De’Longhi business since its result represents roughly 

70% of total worldwide revenues. South West Europe is improving its weight in the 

European aggregated result compared to 2014 and 2015 thanks to two factors4: 

 Growth of Italian internal demand; 

                                                           
4
 De’Longhi Group Annual Report 2015 - 2016 
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Graph 1.1: De’Longhi corporate revenues per macro region. 

Source: www.delonghigroup.com 
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 Good result of DACH countries (Germany, Austria and Switzerland), Spain and 

Portugal.  

On the other hand, North East Europe has suffered a decline in countries as Russia and 

the United Kingdom, partially recovered by other Eastern European markets.  

Data show an opposite result for MEIA and APA regions. While the forth has reported a 

reduction in the aggregated value 

due to a deteriorated consumer 

sentiment, the latter one has 

outperformed its previous outcomes 

thanks to good results registered in 

the USA, China, Hong Kong, Japan and 

South Korea2. 

 

 

 

De’Longhi brand still represent the main source of revenues for the group (Graph 1.2). 

For this reason, it will be the object of the following analysis.  

 

1.1 Strategic overview 
 

As pointed out in the previous paragraph, De’Longhi Group is investing its efforts on 

Small Domestic Appliances industry forecasting a growing trend (Graph 1.3) and the 

possibility to increase its market presence at the expenses of other competitors. 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1.3: SDA growth rate per macro region 

Source: De’Longhi Corporate Presentation 

 

Graph 1.2: De’Longhi corporate revenues per brand  

 Source: De’Longhi Corporate Presentation 
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Thanks to a diversified country portfolio (Graph 1.4), De’Longhi is able to pursue 

different strategies at the same time: 

 To consolidate its presence in the well-developed South West European market. 

In this case, the competition is based on differentiation strategy, since products 

are well known and used by European customers. At the aggregated level, the 

company commitment on cutting-edge product based on innovation, robustness 

and durability will be crucial; 

 To improve the Brand value in North America by subtracting market shares to 

other competitors like Whirlpool, Electrolux, Philips; 

 To be the leading company in high growth rate markets, especially in Asia and 

Pacific sub-regions, and to improve its position in the MEIA region.  

Differently to other main competitors such as Philips, Electrolux and Whirlpool, 

De’Longhi is the only one company focusing at 100% on this sector. While these 

competitors have a product portfolio that covers more than one segment of domestic 

appliances, De’Longhi has decided to concentrate its efforts only on small size products. 

Therefore, Research & Development on process and product design are focused on a 

more specific industry, and this certainly represents a source of added value compared 

to other appliances producers.  

De’Longhi Group has a clear positioning (Table 1.1). At the aggregated level, the 

company wants to enforce its presence in the high-end segment of the industry trying to 

exploit the know-how acquired during years in product design & development. 

According to De’Longhi managerial point of view, SDA industry does not represent an 

exception compared to other leading industries in terms of market segmentation. Small 

Graph 1.4: De’Longhi corporate revenues per market 

Source: De’Longhi Corporate Report 2016 
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Domestic Appliances producers can be classified into three categories following their 

strategic decision between: 

 Product differentiation providing competitive advantage from the added value 

guaranteed by specific product characteristics; 

 Mass Production providing competitive advantage from the lower price in which 

standardized products are offered, compared to direct competitors; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

De’Longhi is placed in the high-end segment of the SDA market. This is confirmed 

especially for businesses in which De’Longhi is one of the best global players: Coffee 

Makers and Cooking & Food Preparation. 

As we will see, De’Longhi is improving the customer service focusing the attention on 

the guaranteed flexibility to its clients. This is coherent with the position covered in the 

market, requiring an effort toward the introduction of solutions for specific market 

niches. At the same time though, De’Longhi is addressing lot of investments on 

production efficiency since it is still considered as a driver of added value for both 

standardized and high-differentiated products.  

In this perspective, De’Longhi is investing in production capacity improvement in the 

Cluj production plant. The willingness of the company is to improve the plant efficiency 

in order to: 

Table 1.1: Business-brand segmentation 

Source: De’Longhi Corporate Presentation 
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 Enlarge the plant product portfolio while maintaining a competitive cost 

structure; 

 Reduce the time to market, allowing more efficient inventory management; 

 Reduce the impact of Chinese Yuan exposure, due to production in China. 

Because of the approval of De’Longhi Swim Lanes Operation, further investments will be 

made in Mignagola production plant (De’Longhi Appliances Srl) following the goal of 

supply chain flexibility and customer service. 

1.1.1 Business analyzed  
 

In the previous section, I introduced De’Longhi Group only at the aggregated level. Next, 

I will shift the attention on leading products of De’Longhi Group portfolio:  

 Coffee Makers; 

 Cooking & Food Preparation. 

This Thesis will be based on the Supply Chain Planning process of the flagship product of 

Coffee Maker division: Fully Automatic Coffee Makers. Anyway, I think that an overview 

of both sectors is useful to provide a complete picture of the company. 

Here (Graph 1.5, Graph 1.6) you can see a clear representation of the focalization 

strategy adopted by De’Longhi Group. 80% of company revenues are concentrated on 

businesses covering only 40% of the global dimension of SDA sector, with an increasing 

weight of Coffee Makers compared to Cooking & Food Processing business. This is a 

further evidence of the importance of these products for De’Longhi and it proves why 

the company is considered as a leader in both markets5. 

 

 

 

 

 

 

 

 

 

 

 

                                                           
5
 Based on De’Longhi Group Management view 

Graph 1.5: SDA global product weights 

Source: SDA Market_De’Longhi Corporate Presentation 
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 Cooking & Food Preparation: The second growing segment within the SDA sector and 

the one in which the company invests lot of its financial effort. This trend reflects the 

changing tendencies on global food consumption. People are even more interested 

on food preparation rather than on consumption. We are witnessing a worldwide 

tendency toward the idea of a “cooking experience” rather than consumption. 

Cooking is becoming a way to develop social relationships and personal comfort. 

Following this trend, De’Longhi has been able to cover a leading position in this 

market and to mobilize people toward the creation of food communities based on the 

reliability on De’Longhi products (Kenwood Club). 

 

Within De’Longhi Group family, cooking & food preparation is associated with 

Kenwood and Braun brands.   

Kenwood Kitchen Machines are 

the leading products of this 

section (Graph 1.7). They are 

placed on a high-end segment 

with medium and high price 

range. Products are even more 

diversified among the ones which 

only prepare food (Kenwood Chef) 

and the ones with an integrated 

cooking platform as well 

(Kenwood Cooking Chef). Other 

products like Braun Hand 

Blenders and food processor 

Graph 1.6: De’Longhi Group global business investment weights 

Source: De’Longhi Corporate Presentation 

 

Graph 1.7: De’Longhi Cooking & Food preparation 
weighted product portfolio 

Source: De’Longhi Corporate Presentation 
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Graph 1.8: De’Longhi Coffee Makers weighted product 

portfolio 

 Source: De’Longhi Corporate Presentation 

 

machines are growing fast looking at the market aggregated value, but they still 

attract a low percentage of the company investment. 

 Coffee Makers: Leading product of De’Longhi Group portfolio (Graph 1.8). De’Longhi 

is considered as a leader in the household coffee makers segment3. At the aggregated 

level, coffee maker market is growing less than food preparation industry, but the 

company is expecting a positive trend especially in Western Europe, and in APA area. 

In order to be closer to customer needs, De’Longhi decided to invest on a 

differentiation strategy. Product taking part of Household Coffee Maker Machines 

portfolio are: 

o Fully Automatic Coffee Maker Machines; 

o Capsule Machines (Nespresso, Nescafè Dolce Gusto); 

o Pump Espresso; 

o Filter Coffee; 

o Grinders. 

 

The first two categories are leading the market at the expenses of traditional 

technologies such as pump machines.  

 

Capsules: De’Longhi is authorized as a third party producer and distributor of 

Nespresso Coffee Machines in more than 20 countries. Nespresso coffee makers are 

produced in Mignagola plant 

and they are placed in a middle 

price range compared to the 

whole market.  

De’Longhi Appliances is 

specialized in the production of 

Nespresso Lattissima range, 

which combine traditional 

Nespresso machines with 

De’Longhi patented technology 

on combined coffee and milk 

beverages. 

De’Longhi owns also the 

distribution rights for Nestlè 

Dolce Gusto Machines in 18 

countries worldwide. During 2014, De’Longhi launched its own product line “Dolce 

Gusto Jovia”, internally manufactured in Cluj production plant. 
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Full Automatic: High-end category within coffee maker machines in which the 

company is concentrating its effort on product Research & Development, process 

improvement and Marketing. As I will analyze later, the customer oriented 

perspective has leaded the company toward a detailed product differentiation. 

Today, this category is composed by more than 400 SKUs placed at different 

technology and price range. The production of Full Automatic Coffee Makers is 

developed in Mignagola and Cluj production plants.  

Cluj is involved in standardized production of low-end machines while Mignagola is 

specialized in the production of high-end versions of the category. 

As it can be supposed, the business model at the basis of the two factories is a little 

bit different. Both factories try to perceive the highest possible efficiency, but while 

Cluj is in charge of production of the highest possible number of a small range of 

products, the size of Mignagola production mix represents the plant added value.  

Following this idea, De’Longhi Group is investing in Mignagola plant to increase the 

supply chain flexibility and consequently the service provided to customers. 

 

De’Longhi Group is willing to expand its global presence in the coffee maker 

machines market. From a strategical point of view, the company fixed different goals 

for different time references: 

o Short Term:  

 Attract drinkers of low quality coffee toward a better one; 

 Invest in China market so that to reach a leadership position in a fast 

growing market; 

 Enter into the professional coffee machine market; 

o Long Term: Convert tea drinkers to coffee. 

As it can be seen, the company is expected to catch a leadership position in fast 

growing markets, thanks to the evolution of consumer tastes. In this perspective, 

De’Longhi has a specific short-term strategy for the USA market exploiting the even 

increasing presence of Espresso drinkers (8%) compared to consumers of “Single 

Serve Capsule” and traditional American coffee. 

De’Longhi is now considered as the market leader in the USA espresso segment with 

a 29% market share6, but its presence is expected to grow in following years since 

De’Longhi will begin distributing the full range of Nespresso machines, in addition to 

the already distributed Lattissima range. 

 

In order to support both operational activities and managerial decisions, De’Longhi 

Group has adopted SAP ERP software.  

 

                                                           
6
 Based on De’Longhi Group Management view 
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1.2 Supplier network 
 

In this paragraph, I would like to introduce how De’ Longhi Appliances designs its 

relationship with suppliers. I think it could be useful to contextualize the classification of 

suppliers into the Global Value Chain Governance model proposed by G. Gereffi (Figure 

1.1) 
 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

De’Longhi Appliances suppliers could be divided into 3 categories: 

1. Suppliers of standard, low technology components: These are companies that 

supply standard components with a low level of technology (plastic parts, screws, 

packaging):  standardized products with easy configuration, which production 

can be entirely managed by the supplier without a strict control by De’Longhi. 

The relationship is relatively elementary since standard and well-known 

information does not require a continuous contact among involved parties and, 

moreover, the supplier has a full control over the production process. As a 

consequence of these conditions, the relationship is managed with a Market 

logic. Supplier selection and relationship retention is mostly based on market 

Figure 1.1: Global Value Chain Governance 

Source: Gereffi G., Humphrey J., Sturgeon T., “The governance of global value 
chains”, Review of International Political Economy 12:1, February 2005 
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price. Indeed, the purchasing office works for a market price reduction leveraging 

on De’Longhi dominant position and minimum order quantity agreed. 

 

2. Supplier of high technology components: They are suppliers of components at the 

core of De’Longhi coffee makers, such as the grinder’s motor. Relationship 

between De’Longhi and these suppliers could be classified under a Modular 

logic. Suppliers still own their technology and they are free to decide how to 

manage De’Longhi purchasing orders within the guaranteed delivery date. 

Information can be easily codified so a strict relationship among parties is not 

required. In this case, De’Longhi sends component requirements to the supplier 

that can customize the production output according with De’Longhi production 

needs. Supplier selection and evaluation is based mainly on “soft” parameters 

such as Managerial Capabilities and Technology Growth Perspective, looking on 

the investment percentage on Research & Development, for example. “Hard” 

drivers, such as component price, are placed on a secondary level since De’Longhi 

is willing to pay a higher price in exchange of cutting-edge technological 

components. 

 

3. Contract manufacturers: Historical De’Longhi suppliers to whom most of the 

company investment is addressed. De’Longhi has three contract manufacturers 

placed near the Mignagola production plant: 

 “Cooperative Incontro” 

 “Cooperative Erga” 

 “SGA” 

These companies are accountable for the production of sub-group components 

which will be directly assembled into De’Longhi coffee machines. Further details 

will be provided in the following chapter. 

Relationship between De’Longhi and these partners could be classified under a 

Captive logic. De’Longhi has contract manufacturers which history is strictly 

related to the one of De’Longhi itself, since its strategic decisions have influenced 

the development of its partners as well. De’Longhi strategic decisions affect both 

the model of component produced and the production capacity. While, on one 

hand, De’Longhi development required an improvement in the aggregate 

production capacity of its sub-group producers, on the other hand, the 

globalization process shifted the production of De’Longhi Appliances toward new 

high-value businesses. Fries and Ovens have been substituted by Coffee Makers, 

requiring an alignment of sub-groups producers as well. 

Despite this, managerial skills of contract manufacturers are still undeveloped. 

Indeed, De’Longhi has a direct control on production scheduling, process 

upgrading, product design and material procurement. Contract manufacturers 

are dependent on De’Longhi not only from a commercial point of view, but also 

from a managerial one; as a matter of fact, they do not have the required 

competences to manage a medium size company as they are.  
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As it will be analyzed later, De’Longhi is involved in production capacity 

adjustments and delivery reminders toward second tier suppliers so that to 

guarantee the sub-group quantity and mix availability according to De’Longhi 

final assembly plan.  

Despite this kind of relationship between De’Longhi and its suppliers, it needs to 

be specified that supplier periodic evaluation is based on the following 

parameters: 

 Flexibility level: time slack between De’Longhi request and supplier 

positive answer. Usually negative answers concerning delivery time and 

quantity modifications are discussed with production planning office so 

that to reach an agreement. In any case, De’Longhi supply contracts 

provide for guaranteeing a high flexibility level from supplier; 

 Reliability: A general parameter that includes both compliance with 

quality standards and agreement on delivery date. Relationship among 

De’Longhi Quality Control, Production Planning and Purchasing Dpts. is 

essential to keep the connection between De’Longhi and its suppliers at a 

high level. 

Purchasing orders could be divided into two categories: 

1. Productive orders; 

2. Logistic orders. 

1.  Productive orders: Order used by De’Longhi to ask suppliers to produce something. 

Thus, the content of this order is the production of a specified quantity of components. 

Productive orders could be divided into two categories: 

 Open Order: Medium-term relationship between De’Longhi and its suppliers. 

Production orders are not manually sent by production planning personnel but they 

are automatically notified by the system. As it will be described, MRP tool 

implemented within SAP ERP system will propose purchasing planned orders of 

components that will be automatically shared with the respective supplier. Open 

order horizon is variable according to the component lead-time. On average, it lasts 2 

months.  

The Open Order type has an initial “fixed period” in which no order modification can 

be done without supplier approval (Graph 1.9). 
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The flexibility level required from the supplier is guaranteed by a context order in which 

De’Longhi and the supplier must accept the following clauses: 

o Supplier has to guarantee the flexibility level required by De’Longhi 

Appliances in terms of supply delivery date and quantity; 

o De’Longhi guarantees to purchase one month of finished product and the total 

amount of raw material purchased for the following production orders in case 

the component is not useful anymore. 

 

 Closed Order: Traditional purchasing order type without contractual long-term 

relationship among parties. Component Production and Delivery are balanced by 

De’Longhi payment at an agreed price. Further actions are not required. Long-term 

relationship among parties is guaranteed by a periodic reorder action made by 

De’Longhi. Because of this, order release and modifications need to be manually sent 

by De’Longhi Production Planning office, according with the proposed MRP 

purchasing planned order.  

 

2. Logistic order: Usually, there is no difference between a productive order and a 

logistic one since the produced quantity will be delivered to De’Longhi. There is the 

possibility that the minimum order quantity required by supplier to minimize the 

industrial cost is higher than De’Longhi aggregate requirement for a specific period. 

Only for closed order type, parties may accept a contract clause in which component 

deliveries will be split according with De’Longhi production requirements. A software 

called “Scheduling Tool” will plan component deliveries. 

Parties must accept the following conditions: 

o Supplier must keep in its warehouse the component quantity not already 

delivered to De’Longhi; 

o De’Longhi guarantees to purchase not already delivered quantity in case it is 

not useful anymore; 

Scheduling tool allows De’Longhi to reduce component warehouse investment since 

exceeding quantity is kept by the supplier and will be delivered as needed. Further 

details will be provided in the following chapter. 

Graph 1.9: Open Order notification logic 
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1.3 Flexibility & Collaboration 
 

To conclude the introductive section, I would like to highlight the importance of two 

concepts: Collaboration and Flexibility. 

 

These are drivers of the ongoing Supply Chain Planning process, and cornerstones of  

the medium-term evolution toward the implementation of De’Longhi Swim Lanes 

Operation Project. 

 Flexibility: The introduction of Swim Lanes Project at commercial level (2015) 

shifted the attention of the company toward first and second tier customers. 

Customers are at the core of the company strategy, as a matter of fact their needs are 

shaping De’Longhi performance of its everyday activities. In this context, De’Longhi 

is trying to improve the factory flexibility level in order to satisfy customer requests 

as fast as possible. As it will be examined later, Swim Lanes project reduced the 

timescale between last forecast confirmation and production date for a specific time 

bucket. Because of this, the factory production plan is closer to the market request in 

terms of quantity and mix, reducing at the minimum level any forecast correction 

within the commercial frozen period. With the previous model, indeed, forecast 

modifications within the commercial frozen period (3 months) made the production 

management harder than what should be following the ordinary flow of information. 

In my opinion, this has been a valuable improvement from a managerial point of 

view, since production plans are now closer to market requests. Modifications within 

the commercial frozen period are now infrequent and easier to be satisfied. 

In a medium-term perspective, this is not enough. This higher flexibility level has 

been reached without any substantial modification on the way the factory works. 

Starting from factory floor redefinition, Swim Lanes Operation will re-design the 

whole Supply Chain Planning process toward a shorter order lead-time and thus a 

real-time customer service. 

In an even more competitive market, in which lot of companies are trying to catch 

new market opportunities, I think that De’Longhi is moving toward the right 

direction since its effort is focused toward a better and faster customer service.  

 Collaboration: As a consequence of the flexibility but even as a standalone driver of 

development, the company is trying to move toward an improved collaboration 

among offices within company boundaries and with the supplier network.  

Offices involved in the planning process are trying to improve their relationship from 

a top-down model toward a two-way information flow (Graph 1.10). This is also 

called Vertical Integration since it is strictly focused on internal offices. De’Longhi is 

trying to perceive a full “Collaborative Supply Chain Planning” in which factory, 

planning and forecasting dpts. work in strict contact in order to provide an accurate 

customer feedback.  
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On the contrary, Horizontal Integration concerns the relationship among the leading 

company and its supplier network. De’Longhi needs to establish a strict relationship 

with its suppliers based on trust and on two-way information flow, in order to make 

feasible any improvement on how Supply Chain is managed. 

It is important to clarify that the company is trying to improve the collaboration among 

factory, planning offices, suppliers and market within the current technology used. As it 

will be discussed later, one of the cornerstones of De’Longhi development plan is the 

improvement of the available IT solutions; in this way, a real-time automatic feedback 

coming from the factory and a digitalization of information exchanged with suppliers 

will be introduced. This will allow a faster adjustment of the production plan and thus of 

responses to customers thanks to simulation tools that will help to find the best 

adjustment among the feasible ones. 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 1.10: Company vertical integration 
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CHAPTER 2. Collaborative Supply Chain Planning 
 

In this chapter, at first I focus on the main topic of my Thesis: the Supply Chain Planning 

process. 

As previously discussed, I will deeply analyze Collaboration and Flexibility as drivers of 

the whole system. The ongoing Supply Chain Planning process is based on an increased 

collaboration among the involved actors, in order to improve the service provided to 

direct customers whether internal or external ones. 

Here (Graph 2.1) you can see a theoretical representation of De’ Longhi Supply Chain 

Planning process. Control phase has been added at the end. 

It could be divided into three levels: 

 Production Planning (Front End): Input of this phase is the demand forecasts and 

commercial orders coming from markets. Demand forecasting pipeline is depicted 

with a bold line because it still represents the main demand source of De’Longhi 

planning process. In this phase, the company has to define and approve the Master 

Production Schedule as main input for the following phases. Firstly, MPS (Master 

Production Schedule) approval is released looking only on critical sources: those 

with higher lead-time and criticalities; 

 

 Production Scheduling (Engine): Starting from MPS previously approved, the 

involved offices have to: 

o Plan the material requirements using an MRP (Material Requirement 

Planning) software; 

o Plan production capacity of internal and external work centers involved in the 

production of sub-group components through a finite capacity analysis called 

CRP (Capacity Requirement Planning).  

During this step, Production Planning office defines purchase and production orders 

of components into details. It needs to consider production capacity constraints and 

thus the best logical order sequence in order to maximize the capacity utilization of 

involved work centers while trying to respect the aggregate production plan; 

 

 Production Execution and Control (Back End): During this phase, purchase and 

production orders previously planned have been released and executed by the 

factory trying to respect the planning sequence. Production execution and 

components arrival need to be monitored through a formal and well-structured 

control procedure called SFC (Shop Floor Control). Components stockout due to late 

deliveries and production interruptions need to be solved so that to perceive the 

linearity of the production process and thus the highest possible efficiency level. 
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Production Execution 
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(Back End) 

Graph 2.1: Medium-term production planning & control 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 
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Starting from the end of 2015, De’Longhi introduced the “Swim Lanes Project” that 

influences the whole Supply Chain in terms of flow of goods and information. The whole 

Supply Chain Planning process is being designed to exploit the production flexibility 

level given by the factory according with the ongoing constraints.  

As a first glance, we can design the De’Longhi Supply Chain Planning process like an 

hourglass as follows (Graph 2.2): 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Since the beginning, the demand quantity is divided by markets, so data are initially 

threated separately. This is only a logical data division within the system, useful mainly 

for marketing purposes but also for accountability ones, since each market is 

responsible for the stock they create. They are called Stock Owners in order to 

emphasize the stock ownership logic adopted. At the factory level data are aggregated 

by SKU, in order to compute the global quantity and mix needed regardless from 

market-product division, especially for non-market-specific SKUs. Once goods are 

produced, they need to be stocked in the Production Hub. Here, SKUs are logically 

allocated to each market according to the requested and produced quantity. In case 

factory is not able to entirely satisfy the requested quantity, available products are 

allocated to each market following a “Fair Share rule”.  

Graph 2.2: Market-data disaggregation along De’Longhi Supply Chain Planning process 

Supply Chain 

Planning 

process 

Market-Data disaggregation 



 
 30 

Indeed, company policy provides a reward for markets with higher Forecast Accuracy as 

main market KPI. It evaluates the accuracy of the forecast released by Stock Owners 

compared to the confirmed sales deliveries. 

Most of the demand of Fully Automatic Coffee Maker Machines is still managed with a 

Make to Stock policy, so Production Orders are defined to answer demand expectations 

and analysis made by commercial plant without a real customer order on hand.  

Since 2015, it has been introduced an ATO (Assembly to Order) logic. In order to exploit 

the flexibility level guaranteed by the Postponement Process, De’Longhi decided to 

assemble finished products as a consequence of a Commercial Orders coming from 

customers. The aim is to anticipate the decoupling point at the sub-group production 

level rather than at the end of the process, so that to be prepared to cover demand 

fluctuations at the SKU level. This model is still managed as an exception compared to 

the ordinary order flow, especially for material management purposes. 

The whole process has become shorter in order to improve the forecast lead-time and 

the flexibility given to the market.  

In order to support both operational activities and managerial decisions, De’Longhi 

Group has adopted the SAP ERP system. It has a modular structure so that to diversify 

and protect data against not authorized people. Platforms involved in the Supply Chain 

Planning process are: 

 APO (Advanced Planning & Optimizer) 

o DP (Demand Planning): Module used by subsidiaries to release 

demand forecasts; 

o SNP (Supply Network Planning): Module used by Supply Planning 

& Procurement to plan the production of finished products; 

 ECC (Enterprise Central Component): Platform used to perform the short- 

term planning phase and all activities and adjustments needed to manage 

a production plant. 

The process could be summarized as in the timeline attached (Graph 2.3). 

The process does not have a monthly length as it used before 2015, but the whole 

Planning activities are performed within two weeks. During the first week (W0), 

attention addresses on the short-term horizon, while in the second week (W1) even the 

long-term period is taken into consideration.  

In the horizontal axes there are all offices involved in the process: 

 Local Sales B.O.: Back offices of each commercial plant scattered around the 

world, accountable for forecast proposals relative to one / many country-

markets; 

 Central Forecasting: Centralized Forecasting team responsible to evaluate and 

correct forecast proposed by each commercial plant; 

 DRP (Distribution Resource Planning Dpt.): Centralized office accountable for 

stock redistribution around the world in order to compensate finished product 

excess and shortages at the SKU level; 
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 SDO (Sales Distribution Office): Centralized Dpt. that is in contact with each 

commercial plant and organize finished product deliveries starting from the 

factory;     

 Supply Procurement & Planning (SPP): Centralized office responsible to balance 

requests coming from the market with production capacity and flexibility given 

by factories. It receives forecast and client orders as input and provide a short, 

medium and long-term production plan (MPS) as output. It is useful for 

Mignagola and Cluj plants in order to support a long-term vision of the 

production quantity and mix, so as to well manage production capacity, 

components arrival, Human Resource plan and so on; 

 Production Planning & Material Procurement: Production and Material Managers 

for Mignagola and Cluj factories. As it will be discussed later, they are responsible 

to evaluate the feasibility of finished production plan (MPS) from the components 

point of view, either internally produced or purchased from external suppliers. 

These offices are specific for each production plant so that to be close to the 

factory they are managing. 

The table-like timeline provides the following information: 

 Name of the activity; 

 Software used to support the action (yellow box); 

o DP: SAP Demand Planning module; 

o SNP: SAP Supply Network Planning module; 

o ECC: SAP Enterprise Central Component module; 

o .xlsx: Excel file. 

 Time and duration of the activity; 

 Dpt. in charge of the action.
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Graph 2.3: De’Longhi Supply Chain Planning timeline 

Source: De’Longhi Appliances Srl 
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This Thesis mainly focuses on the Engine phase of the process: how Production and 

Material Planning offices are able to manage the arrival of components at the correct 

quantity, mix and time according to the MPS provided. In order to discuss about this 

topic, and the future evolution, I think it could be useful to introduce how demand 

forecast and MPS process is managed. 

 Demand Forecast: Demand Forecast procedure has been reviewed recently so that to 

improve its accuracy. It is based on statistical suggestions, rather than only on 

personal expectations of who is in charge of the forecast proposal. Statistical tool, 

implemented within SAP Demand Planning module, allows commercial back offices 

to provide more accurate forecast proposals according to historical data and 

automatic SKU mix definition. An algorithm based on linear regression formula 

supports demand forecast computation for the following months based on quantity 

sold of each SKU during the last three exercises. SAP forecast proposals will be used 

as basis for further analysis made by commercial dpts. As the above table shows, the 

forecast preparation, review and release process takes less than two weeks and it 

follows specific rules (Figure 2.4): 

 

 

 

 

 

 

 

 

 

              

 

                         

                                                                              

Swim Lanes rules7 changed the time bucket compared to the previous systems. The 

forecast is weekly based, so it does not refer anymore to the demand expectation of an 

entire month but it is referred to a specific week. Thanks to statistical algorithm based 

on historical data of the last three years, market managers are able to provide more 

precise forecast proposals in term of time bucket. As it can be seen, on Tuesday of W0, 

                                                           
7
 Swim Lanes Solution Blueprint – De’Longhi Appliances Srl 

Source: Swim Lanes Project – Solution Blueprint 

 

Graph 2.4: Demand forecast timeline 

 



 
 34 

worldwide commercial dpts. have to release the demand expectation for W+6 and W+7. 

Actually, it is only the last confirmation of forecast given in previous periods. Indeed, 

they need to update constantly their weekly demand up to 77 weeks in order to keep the 

whole supply chain informed about the future evolution of the market. This allows 

Planning Dpts. to fill long-term production plans so that to release purchasing order of 

components with high lead-time and to manage medium-term fluctuations of factories 

production capacity. 

According to Swim Lanes rules8, the whole request coming from the market needs to be 

defined at the SKU level and Make to Stock and Assembly to Order quantities must be 

specified. Since real orders coming from customers cannot be precisely forecasted, they 

will be automatically charged into the ERP system when regional managers receive 

them, regardless the factory frozen period defined at the production level. As I said, due 

to the limited volume managed under this logic, direct customer orders are still 

managed as an exception along the short-term planning process.  ATO quantities can 

either increase or substitute the quantity forecasted under MTS logic. 

Once the demand forecast proposal has been released, it needs to be reviewed and 

accepted by the central forecasting team. This phase of the planning process is called 

“Market Consensus Forecast Proposal” and it is structured as follows: 

 

 When Content Who 

Market 

Consensus 

Forecast 

Proposal 

Friday W-1 – 

Tuesday W0 

 Analyze demand plan 

requested by markets; 

 Demand Variation/ 

Planning area report run; 

 Retrieve deltas compared 

with previous planning 

cycle, for both aggregated 

level and with weekly 

detail; 

 Propose new forecast data. 

 Central 

Forecasting 

Dpt.; 

 Local sales 

Back Offices. 

 

 

 

Forecast by time bucket approved by the central forecasting team will be used as an 

input for the demand management process discussed below.  

                                                           
8
 Swim Lane Solution Blueprint – De’Longhi Appliances Srl 

Source: De’Longhi Appliances Srl 

 

Table 2.1: Market Consensus Forecast Proposal 
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 MPS Master Production Schedule. According with Swim Lanes guidelines9, the 

medium-long-term production plan tries to balance demand requests coming from 

the market with the production capacity and flexibility coming from the factories. As 

it can be seen, MPS is defined on Wednesday W0 using an Excel file. It needs to be 

accurately designed in order to balance opposed perspectives: 

o Demand focused perspective coming from market managers, boosting toward 

high product differentiation;  

o Production focused perspective coming from factories, trying to perceive the 

highest possible efficiency level; 

Since the Supply Chain Planning process has been reviewed following a customer 

perspective logic, it tries to satisfy market requests exploiting the maximum 

flexibility level currently guaranteed by the factory.  

In order to simplify the process, MPS planned orders are aggregated at Sub-family 

level as follows (Graph 2.5): 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

                                                           
9
 See Note 8 

Graph 2.5: Product-data pyramidal disaggregation  

 Source: Swim Lanes Project – Solution Blueprint 

 



 
 36 

MPS has to plan production orders starting from data coming from the market. It is 

important to specify that the demand Supply Procurement & Planning needs to satisfy is 

different than the forecast released by markets. This value is modified as a consequence 

of two steps: 

 

1. Computation of “Total Demand”:  

    

 

 

 

 

 

 

 

 

 

 

2. Supply Chain Stock Balancing Algorithm 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

                 Source: Swim Lanes Project – Solution Blueprint 

 

Graph 2.6: Stock balancing algorithm under MTS and ATO logic 

 

Figure 2.1: Total Demand Computation 
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MTS: Starting from Total Demand, the stock balancing algorithm (Graph 2.6): 

- Subtract the physical stock present at the market level and logically allocated at the 

central hub, according to the Fair Share rule; 

+ Add safety stock present at every step of the supply chain. De’Longhi decided to keep a 

safety stock especially for best running products, so the ones with a high and constant 

demand trend. Safety Stock is computed as following: SS = Zα * σD * √ TILT. 

o Zα: Normal distribution intercept. It represents the probability to not run out of 

stock during the time bucket. It is computed for each SKU considering profit 

margin and service level settled (α); 

o σD: Standard deviation of the market demand computed every four months with 

SKU detail; 

o  √TILT: Square root of Total Industrial Lead-Time average value; 

ATO: No calculation has been performed since ATO logic does not admit any stock of 

finished products along the supply chain. The demand uploaded at the market level is 

equal to the one received by the factory as input for planning purposes.  

Because of these two steps, Supply Procurement & Planning will receive market demand 

still defined in term of “Infinite Capacity” since it does not consider any factory 

production constraints. They need to be taken into consideration at the MPS definition 

level, since it must represent a feasible production plan. 

Factory constraints that MPS needs to respect could be classified into those concerning 

the maximum production capacity available, and those relative to the production mix.  

o Production capacity: The factory “Finite Capacity” is the quantity of products 

that the factory is able to produce within a specified period. Possible 

modifications of the production capacity could be addressed into two different 

time horizons.  

 In the short term, the amount of capital is considered as fixed, so capacity cannot 

be added by investing on new plant, machineries etc. In this case, the capacity 

can be improved by adding further daily shifts or hiring new personnel so that to 

reduce the time needed to produce a machine.  

 In the medium-long term, capacity can be added by investing capital into new 

facilities, machineries and technologies, allowing an improvement of the 

quantity produced.    

o Production mix: In this case, the production efficiency can be improved by 

reducing machineries set-up because of too heterogeneous short-term 

scheduling. In order to reduce these efficiency losses, Mignagola Plant Managers 

and Supply Procurement & Planning Manager agreed: 

1. To plan at least three following working days with the same Sub-family for 

each production line; 

2. To fix a minimum production order quantity at 200 pieces. 
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Within these constraints, Supply Procurement & Planning office must propose a 12-

months rolling plan of which Production Planning managers will evaluate the feasibility.  

Starting from the tack time value (the time slack between the end of production of 

following pieces) aggregated by Sub-families, Supply Procurement & Planning is able to 

define how many pieces could be produced by each production line. 

The higher is the number of employed operators, the lower is the tack time value, so the 

n° of pieces produced/time reference ratio is higher since the division of labor is 

improved. Information about cycle time and operators are contained in the PDS 

(Products Data Schedule) created by Production Planning office at SKU and work center 

level starting from routing information provided by Times and Methods office. 

Today PDS are aggregated at four levels according with the number of operators 

employed and thus the tack time forecasted for each SKU and work center (Table 2.2): 

Code Cycle N° of Operators Tack Time 
S Standard Cycle Medium Medium 
H High Cycle Highest Lowest 
R Reduced Cycle Lower than 

Standard Cycle 
Higher than 
Standard Cycle 

X Extra-Low Cycle Lowest Highest 
 

Table 2.2: Product Data Schedule (PDS) 
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Source: “Finite Capacity Planning” – De’Longhi Appliances Srl 

Table 2.3: Day-by-Day production plan at aggregated level 
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In the “Finite Capacity Planning” table here attached (Table 2.3), it can be seen how 

production is planned for each working day. According with factory constraints, Supply 

Procurement & Planning is able to decide which Sub-family produce in each working 

day, in order to better satisfy the global demand forecasted for a specific week.   

Once each day has been planned, data will be aggregated at a weekly level so that to 

compare them with the “Total Demand” adjusted with the stock algorithm previously 

introduced. 

In order to conclude this first part, I would say that MPS does not allow a real-time 

information alignment along the supply chain, as it is currently managed. Initially, data 

are not managed within ERP system used, but only in an Excel file since nowadays it 

represents the only possible way to manage and share planning simulation scenarios 

among factories. As it will be described later, the following phases of the planning 

process are based on data updated with a bi-weekly time bucket despite the fact that the 

whole scenario may change every moment. The consequence is that everyday 

production adjustment activities are not aligned with data contained in the MPS, 

reducing its added value at the factory level.  

This is a consequence of a lack of IT tools able to simulate real-time production 

adjustments to cover daily demand forecast requests. Improvement in this direction will 

be presented in Chapter 4.   
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2.1 MPS feasibility analysis 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In the last phase of the Front End level, a first approval of MPS is required in order to 

proceed with the short-term execution phase.  

Production Planning must approve the MPS as defined by Supply and Procurement 

office, initially considering only critical sources. 

This phase is called Rough Cut Capacity Planning. Production Planning needs to give a 

feasibility approval looking only on critical components and resources availability, those 

that cannot be controlled in the short term due to high lead-time requested. Critical 

bottlenecks are the object of this first analysis since the available time does not let an 

evaluation for all components. 

Now, I will translate this phase into De’Longhi case study evaluating differences, 

problems and possible improvements. 

Once MPS Excel version has been completed, it needs to be uploaded in SAP APO SNP 

system so that to be visible to productive and commercial Dpts. and to give material 

execution to it. Data are disaggregated at SKU level to be compared with demand 

forecasts released by market. Manual adjustments are required to satisfy demand 

quantity and mix as good as possible.  

Graph 2.7: Theoretical Production Planning flowchart 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 
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This is only a demand fulfillment analysis since components availability is not taken into 

consideration. Because of that, even perfect MPS from the commercial side could not be 

feasible from the components point of view. A MPS feasibility analysis is needed. 

Following a collaborative perspective, De’Longhi decided to manage this phase through 

a weekly meeting called “Supply Consensus Meeting by SKU – Global Coverage”       

(Table 2.4): 

 When Content Who 

Supply 

Consensus 

Meeting by SKU 

– Global 

Coverage 

Friday W0 – 

Friday W1 

 Discuss, review the MPS 

(Short-term focus); 

 Agree potential changes 

(volume/mix) within the MPS 

– Short-term focus; 

 Run Stock Projection Report 

(Global coverage by SKU); 

 Confirm the W+5 Planned 

Orders and address 

criticalities for the W+6; 

 SPP  

 Production 

Planning & 

Procurement 

Managers 

 

 

 

Supply Procurement & Planning collects MPS data at SKU detail and weekly time bucket 

into a file called Stock Projection Report (Table 2.5). It is shared on Thursday with 

Production Planning office and then discussed with it at the Supply Consensus Meeting. 

Following the demand forecast time horizon, Stock Projection Report is defined with 

seven weeks of visibility. For each week, Projected Stock values (Demand Satisfaction) 

are computed as follows (Figure 2.2): 

 

 

 

 

 

  

 

 

Figure 2.2: Projected Stock computation 

Table 2.4: Supply Consensus Meeting by SKU – Global Coverage 

Source: De’Longhi Appliances Srl 
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Table 2.5: Stock Projection Report 

Source: De’Longhi Appliances Srl 
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Because of an agreement among productive and commercial Dpts., Stock Projection 

Report is defined following specific rules: 

1. Demand forecast for a specific time bucket is satisfied if stock quantity (Stock on 

Hand) is available in the commercial plant hub at last on Friday of the previous 

week. This is a consequence of the fact that forecast value are aggregated at a 

weekly level, without considering the day-by-day demand segmentation. Even 

though production capacity is sufficient to cover global demand quantity 

forecasted, it may happen that demand is not satisfied if products are not in the 

commercial plant hub by the end of the previous week. 

2. As Table 2.5 shows, no initial stock value recovered from previous time bucket is 

considered for the Total Demand computation. Demand forecast value is 

supposed to be equal to the real quantity sold, so no products will remain in the 

production stock hub. 

This is not a realistic hypothesis since forecast accuracy is usually lower than 

100%, but it is a consequence of a conservative approach adopted by the 

company. Is has been estimated an average difference of 600€ between price and 

buffer stock value10, so the company is willing to sustain added retention costs in 

order to reduce overshooting risk. 

Time bucket are independent entities (Figure 2.3 (1)) so there can be no stock 

value compensation among periods. The consequence is that real stock on hand 

could be higher than the one projected by the system, but anyway the company 

accepts added costs to avoid stockout risks (Figure 2.3 (2)). 

 

 

 

 

 

 

 

 

 

 

 

 

                                                           
10

 Based on Company cost data. 

Figure 2.3: Bucket-Stock relationship 
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As you can see in the example above, while in (1) W0 projected stock value is 

equal to 0 even though sold quantity is lower than Total Demand, this does not 

happen in (2). The consequence is that W1 procurement quantity (2) has been 

reduced by the value of the recovered stock on hand accepting to sustain stock 

out risk due to possible negative difference between demand forecast and 

quantity sold. 30 pieces cannot be sold due to insufficient stock quantity. 

 

Outcomes of these two rules are mainly useful for Supply Procurement & Planning since 

it needs to specify why Total Demand cannot be satisfied by available stock quantity. In 

other words, it needs to justify why MPS is not able to cover aggregated market requests 

already uploaded in the SAP system. 

This is not true for Production Planning side since most of the time components late 

deliveries or production interruptions data are managed through direct contacts with 

factory operators and suppliers. 

Therefore, while SPP evaluations are based on already available data because of clear 

rules (ex. delays due to factory and capacity mix constraints), Production Planning 

evaluations are subjective ones and are based on the planner working experience and 

perceptions.  

This is due to high dynamicity of the factory working day and to the heterogeneity of 

problems that may verify, such as: 

 Components late deliveries; 

 Components quality problems; 

 Production delays. 

Stock Projection Report collects different ways of working. The forth supported by 

quantitative data, the latter based on subjective evaluations made by planners, 

especially regarding critical sources. 

At this level, one of the main problem is the lack of SAP MPS simulation tool. While SPP 

evaluations are based on data updated on Wednesday, Production Planning problems 

are mainly referred on previous production plan update. Considerable plan 

modifications may create further delays on critical sources not already evaluated by 

Production Planning office.  

This information asymmetry could be solved introducing a simulation tool useful to 

evaluate possible MPS mix alternatives and their feasibility. 

As to conclude, Stock Projection Report-Global Coverage is useful for productive 

purposes since factory is interested only on production aggregate quantity and mix 

(Table 2.5). On the other hand, this file is defined even with a market detail so that to 

evaluate projected stock value for specific stock owners. The Market Coverage version is 

useful mainly for marketing and DRP purposes since stock needs to be accurately 

redistributed among markets according to demand forecast quantity and mix. Stock 

redistribution could be: 
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 Logical redistribution among Stock Owners, if products are still available at the 

aggregated hub like Mignagola central hub DL66; 

 Physical redistribution, if products are already placed in market hubs. In this 

case, transportation and sell opportunity costs need to be compared to evaluate 

whether stock redistribution is useful or not.  

According with De’Longhi Supply Chain Planning process timeline, these evaluations will 

be done on the “War Room Meeting” (Table 2.6) scheduled on Monday W1 together with 

first MPS long-term capacity analysis. 

 When Content Who 

War Room 

Meeting 
Monday W1 

 Discuss, review the MPS 

(Long-term focus); 

 Identify capacity 

constraints; 

 Define production priorities 

based on commercial 

demand; 

 Address market feedback 

and identify market demand 

re-shaping opportunities; 

 SPP 

 DRP 

 SDO 

 Central 

Forecasting 

 Production 

Planning & 

Procurement 

Managers 

Table 2.6: War Room Meeting 

Source: De’Longhi Appliances Srl 
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2.2 Material & Production Planning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In this paragraph, I will describe the Production Scheduling phase11 of the Supply Chain 

Planning process. Starting from MPS approval, the Production Planning office has to 

define: 

 Material requirements through MRP (Material Requirement Planning) 

procedure; 

 Production Capacity requirements through CRP (Capacity Requirement 

Planning) procedure. 

Since short-term execution of De’Longhi Supply Chain Planning process represents the 

core argument of this Thesis, I will introduce the MRP procedure and the way it is 

managed (Par. 2.2.1) at first, and later (Par. 2.2.2-2.2.3) I will analyze how De’Longhi 

                                                           
11

 “Gestione della Produzione” Cap. 12 – Alberto F. De Toni, Roberto Panizzolo, Agostino Villa 

Graph 2.8: Theoretical Engine flowchart 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 
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plans the production capacity of internal and contract manufacturers sub-group 

production lines. 

As a matter of fact, MRP and CRP procedures are closely related, since CRP input data 

are partially created by the MRP software. 

2.2.1 Material Requirement Planning 
 

The first phase of the Production Scheduling (Engine) level of Supply Chain Planning 

process is the computation of material requirements. An MRP tool is used by the 

Production Planning office to plan purchasing and production orders. In this paragraph, 

I will analyze only the purchasing order management, whereas the following paragraph 

will focus on production orders. 

Before going further, it is important to specify the difference between products with 

dependent and independent demand: 

 Products with independent demand: Usually finished products which demand 

comes directly from the market. Supply of these products could be managed 

through a stock or a plan policy. 

o With a stock policy, production will be scheduled only if the stock level 

along the supply chain is lower than a settled quantity. Kanban is a typical 

stock replenishment method. 

o Plan policy is based on a constant alignment between demand and 

production aggregate quantity and mix. The Supply Chain Planning 

process here introduced represents a common way to manage the 

production of finished goods through a plan policy. 

 Products with dependent demand: Components and sub-products. Their demand 

is computed starting from the one of finished products managed through a plan 

policy. Finished products acting as “fathers” create dependent demand on their 

so-called “sons”, and consequently on their “grandchildren”, according with the 

unitary quantity required. 
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Here you can see a clear representation of how De’Longhi MRP software works (Graph 

2.9) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Input 

 Productive Bill of Material: The Bill of Material contains all components and sub-

group products required to produce the “fathers”. De’Longhi BoM is specific for each 

SKU and it highlights the sequence and duration of all activities of the production 

process. It is defined by levels since not all components are assembled directly on the 

finished product. Indeed, they may be used during the sub-group production process. 

Bill of Material can be technical or productive: 

o Technical: Bill of Material as it is defined by Technical office. It contains all technical 

details of the finished product. It is useful mainly for technical purposes rather than 

for material management ones. De’Longhi technical Bill of Material may contain sub 

products and components alternatives. This is true especially when De’Longhi has 

different suppliers for the same component. Each supplier is related to a percentage 

value representing the quote of aggregate quantity of the finished product that will 

adopt the component (Figure 2.4). 

 

 

Graph 2.9: MRP input and output data 

Source: “Gestione della produzione” Alberto F. De Toni, Roberto Panizzolo, Agostino Villa 
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o Productive: Productive Bill of Material associates data of the technical version to a 

specific production order of the finished product. The productive Bill of Material 

contains relevant data for planning purposes such as the allocation of alternatives to 

a specific supplier.  

Supply sources are not automatically assigned. An algorithm called “Availability 

Check” performs sources assignation. It runs two times per day but it acts only on 

already released orders (orders that cannot be modified).  

Compared to the technical version, the productive Bill of Material does not contain 

all the levels of the products. Since it is useful for planning purposes, it does not 

contain details of products purchased from external suppliers. This means that 

product details are bounded by a component purchasing code (F99). 

 

 Product identity record: Record that contains all information about an SKU (Figure 

2.5 – 2.6).   

Here you can see an 

example of a product 

information record. It 

contains all relevant 

details for planning 

purposes.  

In the second section, 

you can see that the 

product is managed 

using an MRP 

software that focuses 

directly on the 

independent demand 

of the finished product planned in the MPS.  

In the third section, you can see the reorder policy. 

The lot size is designed to cover the quantity needed 

for the following week (Weekly lot size). Minimum lot 

Figure 2.4: Technical BoM 

Source: De’Longhi Appliances Srl 

Figure 2.5: Product identity record A 

Source: De’Longhi Appliances Srl 
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size and rounding values are mainly useful for cost efficiency and production capacity 

and planning purposes. 

Here you can see 

further planning 

information. In 

the first section, 

you can see the 

procurement 

type. It identifies 

whether the 

material is a sub-

group product or 

a component, 

and it specifies if 

it is internally 

produced or 

purchased from 

an external 

supplier.  

F99 identifies a component purchased from 

external supplier. 

The following sections provide information 

concerning component lead-time: 

o Planned Delivery Time: Supplier total lead-time, therefore, the number of 

days between order release and components delivery; 

o In-house production: Internal lead-time. It means that the component is not 

directly assembled in the production line but it is used for sub-group 

production; 

o Safety time/act.cov.: Safety margin as defined by De’Longhi so that to reduce 

the risk of components late deliveries. This field is specifically defined for 

each component according with supplier reliability level, component 

specificity and production spare percentage.  

 Available stock: Already available stock quantity in the production hub; 

 Released orders: Purchase orders released to the supplier but not already satisfied. 

Information about order quantity and delivery date are relevant so that to enable 

MRP software to forecast stock quantity in the future; 

 Master Production Schedule (MPS): Source of component dependent demand. As 

mentioned above, it contains production quantity and the mix of finished products 

which demand comes directly from the market.  

 

 

Figure 2.6: Product identity record B 

Source: De’Longhi Appliances Srl 
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Output 

Taking into account all these information, MRP software provides a set of production 

and purchasing orders. It also provides alerts and suggestions in order to let the planner 

know possible components criticalities. 

 Purchasing Planned Orders: MRP provides purchasing orders with a specific quantity 

and delivery date. They are defined as “planned” since they can be modified in terms 

of quantity and date by Production Planning & Material Planning office.  

Supplier order notification can be: 

o Automatically sent by MRP, in case the date of delivery is expected to be after the end 

of the closed period for components managed with an open order type (Figure 2.7); 

o Manually sent by Planners in case:  

1_Material procurement is managed with a closed order type;         

2_Delivery date is planned before the end of the closed period for an open order 

type. 

 

 

 

 

 

 

 

 

 

 

 

 

 Production Planned Orders: Production orders of internally produced or supplied 

components from De’Longhi contract manufacturers. Sub-contractor production 

lines are scheduled as internal sub-group production lines. Further details will be 

provided later; 

 Alerts and Suggestions: Messages provided by MRP useful to help planners to solve 

possible future criticalities. MRP highlights the problem and proposes possible 

solutions such as delivery date rescheduling due to components stockout. 

Information provided by MRP could be used for the order control phase. 

De’Longhi MRP software runs automatically every night but it could be launched 

manually during the working day, even for specific SKU. 

MRP plans purchasing orders specifying two parameters: 1_Time; 2_Quantity; 

Figure 2.7: Stock Availability Report by SKU 

Source: De’Longhi Appliances Srl 
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1. Time: Delivery date is defined adopting a “backward” criterion. Starting from the 

“father” production scheduled date, MRP sets components order request at the 

last possible moment anticipating the delivery date by the production and the 

component lead-time, and eventually the safety margin values (Graph 2.10). 

 

 

 

 

 

 

 

 

 

 

 

 

As Graph 2.10 shows, MRP plans production and purchasing orders so that to 

make all sub-groups and components available for finished product assembly 

date. 

Component “A” purchasing order is anticipated by the component lead-time and 

the safety margin set. If everything is done properly, this component will be 

delivered two days in advance compared to the assembly starting date. De’Longhi 

accepts retention costs so that to reduce the assembly line stop risk.  

 

2. Quantity: Order quantity is a consequence of computations partially introduced 

in the input phase. Starting from finished product independent demand, 

components requested quantity is computed as follows (Figure 2.8):  

 

 

 

 

 

 

 

Graph 2.10: Backward criterion timeline 
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MRP software plans purchasing orders. On the other hand, product deliveries could be 

managed in a different way. 

As mentioned in the previous chapter, product delivery dates could be modified by the 

Scheduling Tool. It runs one time per week (on Sundays) and it plans product deliveries 

starting from the original delivery date planned by MRP software. 

 

 

 

 

 

 

 

 

 

 

As you can see in the timeline here provided (Graph 2.11), inputs of this algorithm are: 

 MRP purchasing planned orders; 

 Scheduled Production orders and their adjustments.  

 

Scheduling tool acts in two ways: 

1. Starting from production order scheduled date. It splits the order by components 

date of arrival. Delayed arrivals need to be anticipated by safety margin value; 

Figure 2.8: Purchasing order quantity computation 

Graph 2.11: Scheduling tool timeline 
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2. Because of continuous rescheduling activities made by the Production Planning 

office within four weeks, production orders could be moved backward/forward. 

Backward movements are those with higher criticalities since forward 

movements do not affect production order feasibility from the components point 

of view. 

Backward movements may create stockout if components are not arrived yet. For 

this reason, the scheduling tool must reschedule the component date of arrival so 

that to guarantee components availability at the new scheduled date. 

It is important to specify that new component dates of arrival cannot anticipate 

the original planned date. As you can see in the left side of Figure 2.2.1.8, 

components delayed arrival cannot be moved backward since new scheduled 

date should be placed before the original date, so outside the Scheduling Tool 

visibility period. 

In this case, component stockout has to be covered with previous purchasing 

orders. 

Scheduling Tool allows De’Longhi Appliances to reduce both investment on components 

and warehouse days of coverage value. This is especially true for components with high 

minimum order quantity due to supplier efficiency constraint.   

Scheduling Tool imply a reciprocal commitment: 

 Supplier must accept to keep in its warehouse components which delivery has 

been delayed; 

 De’Longhi must purchase not already delivered components in case they are not 

useful anymore, ex. in case of production plan mix adjustment; 

In order to conclude, I would like to highlight the difference between MRP and 

Scheduling Tool algorithms. 

Both act on dependent demand products managed through a requirement policy, but: 

 MRP runs every day and it creates purchasing orders of SKUs managed through 

an open or closed order type. It acts on every dependent demand SKUs, and it is 

able to create and move orders backward and forward according to MPS planned 

quantity; 

 Scheduling Tool does not act on all SKUs, but only on specific components 

managed through a closed order logic. Its visibility is bounded by the scheduling 

horizon and the original delivery date of existing orders. As I said above, it 

cannot create new planned orders, but it can only split existing orders into 

deliveries and move them backward and forward.  
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2.2.2 Printing Dpt. and Sub-groups scheduling 
 

In the next two paragraphs, I will introduce the CRP (Capacity Requirement Planning) 

procedure. It analyzes the availability of production capacity of internal and external 

work centers. MRP plans production orders with time reference, but it does not consider 

any work center capacity constraint. Based on capacity input data, CRP supports 

planners in guaranteeing a smooth production plan by solving possible capacity 

overloads and under loads. 

 

 

 

As for MRP, here you can see a representation of CRP input and output data (Graph 

2.12). CRP analysis considers both machines and operators of a specific work center, in 

order to evaluate production capacity availability as a consequence of human-machine 

interaction. 

Input 

 Production Routings: As I said at the beginning of this chapter, production 

routings contain all information concerning production process operations. They 

are defined by the Times and Methods office as a consequence of the sum of the 

required activities, required unitary time and the suitable division of labor.  

(Table 2.7) 

 

Graph 2.12: CRP input and output data 

Source: “Gestione della produzione” Alberto F. De Toni, Roberto Panizzolo, Agostino Villa 
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In the picture above attached, you can see an example of routing. It could be 

associated to one or many sub-group SKUs according to the kind of required 

operations. Cycle code 50021751 describes the settled division of labor, thus the 

number of operators and the tack time value. The higher is the number of 

operators (NRO. CONTROLLER), the lower is the operation time length (TIME 

MACHINE). A counter value placed in the second column identifies each sub-

routing information. 

 Work Center identity record 

 

 

 

 

 

 

 

 

 

 

 

 

 

Work center identity card (Figure 2.9). General, Capacity and Cost information 

are provided. Work Center represents the box that will be filled by production 

orders created and processed by MRP and CRP; 

 

Table 2.7: Production Routing 

Figure 2.9: WC identity record 

Source: De’Longhi Appliances Srl 

Source: De’Longhi Appliances Srl 
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 Work center calendars: Work Center working days. This record contains all 

information concerning open days, working hours, n° of shifts; 

 Released Orders: Already released orders to factory floor. They contains 

information about quantity, ending date, needed operations;  

 Planned Orders: Production planned orders created by MRP. As for purchasing 

orders, Production planned orders can be modified as necessary since they are 

not already released to the factory (Figure 2.10). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.10: Grinder production planned orders 

Figure 2.11: Production released and planned orders 

Source: De’Longhi Appliances Srl 

Source: De’Longhi Appliances Srl 
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Here (Figure 2.11), you can see the difference among pending (PCNF), released (DSPT) 

and planned (blank) orders for a specific work center. 

 

Output 

 Order operations date: CRP plans a sequence of production orders for all work 

centers taking part in the production process. They could be placed at the same 

time or in sequence in case output of the first phase is used as an input for the 

following one; 

 Work center charge profile: Planned orders created by MRP will cover available 

production capacity. They are defined following an infinite capacity logic, indeed 

capacity constraint is not respected. Charge profile of a work center identifies the 

capacity coverage percentage (Figure 2.12).   

 

 

 

 

 

De’Longhi has a network of internal and external work centers used for the sub-group 

production process. The first could be divided into: 

 Printing Dpt.; 

 Serigraphy; 

 Machine pipes; 

 Other Sub-Groups (ex. Grinder). 

Figure 2.12: Work Center charge profile 

Source: De’Longhi Appliances Srl 
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The latter represents all work centers placed in contract manufacturer factories. 

In this paragraph, I will introduce the scheduling phase of internal work centers, while 

the following paragraph deals with the short-term planning procedure of contract 

manufacturer ones. 

 

Printing Dpt. 

De’Longhi Printing Dpt. is used to print plastic components that will be employed either 

in sub-groups or in finished products production lines. It is composed by 28 automatic 

presses followed by dedicated operators. Output of the printing dpt. must cover internal 

production requirements of the settled day by the safety margin value. Due to 

production capacity misalignment, printing dpt. has a proper calendar that could be 

different to the one of finished product assembly lines in terms of working days and 

number of daily shifts. 

Production planning office is accountable for printing dpt. production plan. It has to 

guarantee the component availability at the required date settled by finished product 

production plan. Each press will be scheduled trying to fulfill the available capacity. 

(Figure 2.13) 

In the example hereunder, you can see the production program of the press “P81/1” 

temporarily specialized in the production of the component SKU 5313245781. During 

the scheduling phase, Production Planning office has to balance two criteria: 

 Presses capacity fulfillment rate; 

 Production requirements. 

Production Planning tries to fulfill the available production capacity in order to reduce 

the unitary weight of production fixed costs. Due to plate assignation costs, printing dpt. 

program could be not aligned to the one of finished product assembly lines. Efficiency 

level is the primary criterion perceived during the scheduling phase, but this may affect 

the service level provided in case production requirements are not properly weighted. 
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Figure 2.13: Example of Printing Dpt. production program 

Source: De’Longhi Appliances Srl 
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Picture 2.14 represents the stock balancing report of SKU 5313245781 scheduled on 

press “P81/1”. As you can see in column 2, production requirements (I.ORD, FAB.D.), are 

covered by production orders:  

 OR-PRD: Already released production orders to factory floor. They are 

highlighted with red color in Figure 2.13; 

 ORD.P.: Production planned orders, either scheduled or not scheduled ones. 

Scheduled orders are those identified with "**" in the order description column 

(Figure 2.14), highlighted with green color and placed in the section above of 

Figure 2.13.  

Not already scheduled orders are those placed in the section below of Figure 2.13 

which are still defined under infinite capacity planning logic. Due to bounded 

production capacity, production planned date proposed by MRP could be not 

respected. Taking the Dpt. production capacity as fixed, demand overloads could 

be managed only with production mix adjustments and order delays. 

 

 

 

 

Figure 2.14: Stock-Balancing Report 

Source: De’Longhi Appliances Srl 
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Other internal Dpts. 

Internal work centers producing needed sub-groups in the finished product assembly 

lines. Scheduling phase is similar to the one of printing dpt., so further considerations 

are not necessary. Even sub-group production lines have their customized working 

calendar defined as a result of production capacity misalignment compared to finished 

product assembly lines.   

2.2.3 Contract Manufacturer scheduling 
 

Here, I will explain how De’Longhi Production Planning office plans the production 

capacity and performs the scheduling phase for contract manufacturers.  

 

As to recap, contract manufacturers are production partners who are dependent on 

De’Longhi requests. Following GVC model, the relationship between De’Longhi and them 

could be classified under “captive logic” since De’Longhi has a great influence on how 

these companies operate. 

De’Longhi has three contract manufacturers: 

 “Cooperative Incontro”, involved in the production of several sub-groups. Most of 

all, it produces Handling and Vaporizer; 

 “Cooperative Erga”, specialized in the production of sub-groups for built-in coffee 

makers; 

 SGA, specialized in the production of Vaporizer for Nespresso coffee makers; 

As for purchasing components and internal sub-groups, demand for contract 

manufacturer production comes from the one of finished products in which the sub-

group is assembled.  

The production scheduling timeline represents the main difference compared to the 

internal sub-group planning process. This is a consequence of the fact that in this case 

transportation and logistics inbound operations have to be considered in the 

computation of the Total Lead-Time needed. Moreover, since De’Longhi does not fully 

control the production process, sub-group arrival is planned taking into consideration a 

safety margin value. 

Production process is scheduled two weeks in advance compared to the production date 

(Graph 2.13) 

  

 

 

 

 

 

Graph 2.13: Sub-groups production scheduling timeline 
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Due to sub-part lead-time and safety margin value, production of sub-group is scheduled 

during the week before the one of finished product assembly at De’Longhi Appliances 

Srl. Components needed during W0 are produced the week before in the contract 

manufacturer factory.  

The Production Planning office is involved in the scheduling phase, material 

procurement, and it takes part in decisions concerning production capacity 

implementation. On the other hand, De’Longhi is not accountable for decisions about 

how to manage the requested flexibility of production capacity. 

External sub-groups portfolio could be divided into two categories: 

1. Handling and Vaporizer;  

2. Other sub-groups. 

 

1. Components assembled in all fully automatic coffee makers with 1/1 ratio for 

Mignagola production plant. Sub-group differentiation is a consequence of finished 

product range, since different machines may need a different components 

configuration. As a consequence of the application ratio, the production capacity of 

sub-group production lines needs to be equal to the one of De’Longhi final assembly 

lines anticipated by the aggregated lead-time value. Production plan is scheduled as 

internal assembly lines. Indeed, as a consequence of efficiency level requested, 

production is scheduled without interruptions (Figure 2.15). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.15: Assembly line scheduled program (continuous) 

Source: De’Longhi Appliances Srl 



 
 65 

 

In the first section of the picture above, you can see the scheduled program 

organized with a Gantt chart. There is no production capacity available since all 

“blank spaces” are filled with production orders. Already released orders are the first 

two lines filled with red color. 

In the second section, you can see all the planned orders created by MRP, so that to 

satisfy the dependent demand. They are orders created as a consequence of demand 

coming from finished product quantity planned in the MPS, without considering 

work center production capacity.  

These production lines reflect De’Longhi internal assembly lines. Because of that, any 

production capacity enhancement needs to be implemented even in the external sub-

group work centers one week in advance. As I said, De’Longhi is not accountable on 

the way contract manufacturers manage the production capacity enhancement. This 

could be done in several ways: 

 Employ further operators temporarily, thus reducing the tack time value; 

 Overtimes; 

 Additional working days; 

 Additional daily shifts; 

 Capital investments (only in the medium-long term). 

It needs to be specified that part of Italian contract manufacturers are suppliers even 

for Cluj production plant. As I said, Romania division is involved in the production of 

low-end range of fully automatic coffee makers. These sub groups are not assembled 

with a 1/1 ratio but with a lower value. Requests coming from Romania are 

randomly charged in the SAP ERP system. They produce an overload compared to 

contract manufacturer capacity that needs to be covered with a temporary capacity 

implementation. 

2. Other sub-groups: Sub-part assembled only on specific finished product SKUs. 

Because of this, sub-group production orders are not scheduled with a continuous 

sequence. A scheduling by exception model has been adopted, according to 

dependent demand, lead-time and safety margin value (Figure 2.16).  
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Thanks to this fact, the production capacity could be enhanced by moving already 

employed people among production lines scheduled with exceptional logic. Compared to 

previously analyzed measures, job rotation does not create additional costs since no 

modification in number of employees and working time requested is required.  

In order to conclude, it needs to be specified that the production order quantity could be 

different from the dependent demand value. In case suppliers do not guarantee 100% 

standard quality compliance, MRP plans production orders considering a fixed 

percentage of scrap (Figure 2.17).  

 

 

 

 

 

 

 

Figure 2.16: Assembly line scheduled program (exceptional) 

Source: De’Longhi Appliances Srl 

Figure 2.17: Production order details 

Source: De’Longhi Appliances Srl 
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363 conformed pieces and 37 scraps compose the production order of 400 pieces. Scrap 

percentage is roughly 10% of the whole quantity, and it does not take part in the 

available stock computation (Figure 2.18). 

  

 

 

 

 

 

 

 

2.3 Order Control process 

 

 

 

 

 

 

 

Third phase of the Supply Chain Planning process is called Production Execution and 

Control. During this phase, production side offices have to guarantee a smooth execution 

of decisions concerning demand and production planning taken before. Activities of this 

phase involve different divisions since production smooth execution is a consequence of 

a strict interaction among offices. From a Production Planning & Material point of view, 

the Back End activities could be divided into three categories: 

 Purchasing order release and arrival control; 

 Contract manufacturer order release and execution control; 

 Internal production order release and execution control; 

As it can be detected, internal production control is supported by all internal offices 

involved; therefore, Production Planning control performance is activated by factory 

inputs. 

At the opposite side, Production Planning takes an active role in the first two categories. 

External component supply does not guarantee a full information alignment among 

Figure 2.18: Stock computation 

Source: De’Longhi Appliances Srl 

Graph 2.14: Theoretical Back End flowchart 

Source: “Gestione della produzione” Alberto F. De Toni, Roberto Panizzolo, Agostino Villa 
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companies, so the components arrival and the external production execution need to be 

checked and adjusted according with De’Longhi production plan. 

SAP ERP allows a missing part analysis using two transactions: 

 CO24; 

 MD06; 

The distinction is a consequence of two different logics adopted to perform this activity. 

From now on, I will analyze the two transactions, trying to make clear similarities and 

differences among them. 

CO24 

Missing part analysis performed everyday by Production Planning office. The logic 

behind this transaction is simpler than the one of MD06 since no purchasing planned 

orders are taken into consideration for the stock value computation. 

Indeed, CO24 does not take MRP purchasing planned orders as input. For a specific time 

horizon, it balances the following cumulative values (Figure 2.19): 

 

 

 

 

 

 

 

As you can see, none of MRP input and output values are taken into consideration. CO24 

computes the cumulative net requirement based on data aligned the night before, 

without considering safety margin values. Part of shortages highlighted are not really 

needed in case safety margin value is lower than the time slack between CO24 running 

date and production requirement date: 

 

 

 

 

 

 

 

Figure 2.19: CO24 Net Requirement computation 
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Graph 2.15 reports an example of CO24 alert logic. In this hypothesis, the Production 

Planner set a 14 days’ time horizon. Consequently, the missing material transaction 

computes the cumulative requirement taking as input De’Longhi production planned 

orders of the following 14 days and the actual warehouse stock value. For the specific 

component analyzed, Production Planning has set 4 days of safety margin. If the supplier 

respects the arranged date, the needed component quantity for the production process 

scheduled at day 0 will arrive at the De’Longhi factory four days in advance. 

Since CO24 does not take into consideration these data, it highlights components 

shortage up to 4 days before the production date. 

To minimize the amount of processed data, the Production Planner decided to set a 2 

days’ time horizon, so that the transaction considers production requirements up to 

tomorrow. 

A negative side of this decision is that CO24 is not useful for shortage computation 

concerning components with safety margin higher than 2 days. In case of component 

late deliveries, no alert will come from CO24 until the difference between the 

transaction running date and the production scheduled date is higher than two days.  

In the example of Graph 2.16, the analyzed component has 30 days of safety margin due 

to the component high criticality or to the low supplier reliability level. In case of late 

delivery, no alert will be proposed by CO24 until two days before the production 

requirement.  

To overcome this flow, CO24 material missing list is supported by other analysis made 

by the Material Planning office. Once a week, Material Planning office checks the 

presence of “expired orders”, namely, orders not already delivered at the arranged date 

required for the production process of the following week.

Graph 2.15: Example of CO24 alert logic 
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Graph 2.16: Example of CO24 with two days of time horizon and component with 30 days of safety margin value 
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MD06 

MD06 is a component missing list transaction used to support the previous one. It allows 

Production Planning office to overcome the CO24 data overload problem introduced before. 

MD06 provides a forecasting missing list, since it takes MRP purchasing planned orders as 

input for the net requirement computation (Figure 2.20): 

 

 

 

 

 

 

 

MD06 forecasts the future net requirement by balancing stock projected and production 

requirements within a daily bucket. The amount of information provided by this transaction is 

lower than the one highlighted by CO24 since purchasing planned orders should cover future 

component requirements. 

Production Planning runs this transaction once a week (on Mondays) with five weeks’ time 

horizon, so that to be aligned with the actual production frozen period (W+4). 

Every Friday, Supply & Procurement Planning office schedules the production for the fifth 

week starting from now. During the scheduling phase, production planned orders could be 

moved forward or backward within the week so that to both satisfy forecast requests and 

minimize warehouse investment. Time adjustments may require an MRP purchasing planned 

orders rescheduling since production planned orders could be moved before the component 

arrival.  

MD06 highlights purchasing order date rescheduling unless the component is managed with 

an open order type and deliveries are planned after the fixed horizon (Graph 2.17). 

 

 

 

 

 

 

 

 

Figure 2.20: MD06 Net Requirement computation 
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Graph 2.17: Example of MD06 alert logic 
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As you can see, no alerts will be proposed during the open period. As mentioned above, 

purchasing orders planned in this period could be moved backward or forward without 

any notification coming from the supplier. Because of this agreement, purchasing orders 

will be automatically rescheduled by MRP during the following night.  

A negative side of this transaction is that it still considers expired orders as positive 

values for the available stock computation. While CO24 highlights a net requirement due 

to component late delivery, MD06 does not provide any alert. This gap of the control 

procedure needs to be covered by a manual check performed by the Material Planning 

office. 

Similarities among CO24 & MD06 

1. Output list layout: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2. Alert codes: It needs to be specified that both CO24 and MD06 propose alerts for 

several reasons. Not all of them need to be considered since the analysis is bounded 

on missing parts. For this reason, the whole output list is filtered by the following 

alerts: 

 Backward order rescheduling (alert code 10); 

 Shortage taking into consideration the component lead-time (alert code 30); 

Figure 2.21: CO24 & MD06 output list 

Source: De’Longhi Appliances Srl 
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 Purchasing orders with specific lead-time value lower than the component 

identity value (alert code 7); 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2.22 represents a stock balancing report (MD04) of an SKU highlighted by MD06.  

In the fifth column, you can see several alert codes as a consequence of different alerts 

and messages proposed by SAP. With alert code 10, the system suggests to anticipate the 

purchasing order at a date reported on the previous column so that to solve or prevent 

any stockout situation (alert code 40). On the other hand, alert codes 15 and 25 suggest 

to postpone or delete the purchasing order due to overstock.  

The Production Planner must analyze the output of these transactions to evaluate if it is 

necessary to ask to the supplier for an order rescheduling date. Requests to suppliers 

could be not necessary in two cases: 

 Presence of safety stock: It does not take part in the stock balancing computation, 

but it could be used to solve temporary component requirements; 

 Alternative source: As mentioned above, production order allocation to 

alternative components is performed only for already released production 

orders. As a consequence of this, SAP may suggest a rescheduling action for 

Figure 2.22: MD04 output list 

Source: De’Longhi Appliances Srl 
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production planning orders, even if stockout could be covered by the alternative 

source.   

 

 

3. Missing list analysis performed with CO24 and MD06 take aggregated requirements 

at the product family level. Indeed, for Mignagola production plant these 

transactions are launched two times: 

1. HHCMFA: Fully automatic coffee makers; 

2. HHCMNI: Nespresso coffee makers; 

This is a consequence of the fact that on-hand stock quantity is not logically allocated 

to a specific sub-family or work center, making impossible a differentiated analysis. 

Any missing material analysis at the work center level would not be useful since its 

specific component requirement is lower than the aggregate stock value, while it 

could be not true at the factory level. 

 

Differences between CO24 & MD06 

CO24 MD06 

 Missing list analysis; 

 Production requirements – on-hand 

stock; 

 

 Expired orders not considered in the 

stock computation; 

 Used with 2 days’ Time Horizon; 

 Forward missing list analysis; 

 Production requirements – (on-hand 

stock + MRP purchasing/production 

planned orders); 

 Expired orders considered in the stock 

computation; 

 Used with 5 weeks’ Time Horizon; 

 

 

 

As I said at the beginning of this paragraph, Production & Material Planning has an 

important role even for Internal Production control since it guarantees the availability of 

material to satisfy the production plan. If everything is done properly, the order control 

process introduced before is sufficient to satisfy factory requests. But the demand 

planning, operation and logistic side of a company are a high dynamic world 

characterized by several exceptions that may prevent the production plan feasibility. For 

this reason, Production & Material Planning office spends lot of time on production plan 

adjustments due to problems coming from factory, factory-supplier interactions and 

MPS data adjustments. Most frequent shop floor problems are: 

 Components late deliveries. It is a problem in case delay is higher than safety 

margin value. In case of component stockout, the production plan needs to be 

adjusted toward the production of SKU that adopts alternative components; 

Table 2.8: MD04 output list 
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 Component quality control. There could be quality control made by the internal 

quality office on already inbounded components. Components kept for ordinary 

quality check still take part as positive values for stock balancing computation 

since they are supposed to overcome positively the quality check. No alert is 

proposed by CO24 as a consequence of component availability. Negative 

response coming from quality check procedure may create component stockout, 

and therefore the need to adjust the production plan. 

 Assembly to Order SKU. As I said at the beginning of this chapter, ATO SKUs are 

still managed as exceptions compared to the ordinary production planning 

process. This decision has a negative impact on component availability, since no 

logical stock division has been adopted. Needed components to produce ATO 

SKU reduce the aggregate stock value planned to satisfy data coming from the 

ordinary information flow. In order to avoid possible component stockout, 

production mix needs to be adjusted and not only postponed. 
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2.4 Supply Chain Planning flowchart 
 

In this paragraph, I will summarize the De’Longhi Supply Chain Planning process using 

flowcharts. I will recap each process and sub-process previously introduced and I will 

specify the section of the chapter where you can find more detailed information about it.  

Index 

General Scheme      (Graph 2.18) 

1. Demand Forecasting     (Graph 2.19) 

1.3 Market Consensus Forecast Proposal  (Graph 2.20) 

 

2. Demand Management     (Graph 2.21) 

 

3. Independent Demand     (Graph 2.22) 

 

4. MPS (Master Production Schedule)   (Graph 2.23) 

4.1 Infinite Capacity Planning   (Graph 2.24) 

4.2 Finite Capacity Planning   (Graph 2.25) 

4.2.3 Demand-Supply Balancing Report (Graph 2.26) 

4.2.3.2 Stock Projection Report  (Graph 2.27) 

4.2.3.3 Supply Consensus Meeting  (Graph 2.28) 

4.2.3.4 War Room Meeting   (Graph 2.29) 

5. MRP (Material Requirement Planning)   (Graph 2.30) 

6. Purchasing Orders     (Graph 2.31) 

6.1 Scheduling Tool (Closed Order Type)  (Graph 2.32) 

 

7. Production Orders     (Graph 2.33) 

7.3 Order Scheduling    (Graph 2.34) 

 

8. Shop Floor Control     (Graph 2.35) 

8.1, 8.3 Components Arrival Control  (Graph 2.36) 
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General Scheme 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Representation of De’Longhi Supply Chain Planning process. Within 

the square section, the sub-processes names are specified, while outside of them 

you can see the inputs and outputs of each step. You can figure out how demand 

coming from the market is satisfied by the produced quantity. Demand Forecast 

and Customer Orders are translated into components purchasing and production 

orders with the required time and quantity. Shop Floor Control is used to check 

components arrival and production execution. 

 Link: Supply Chain Planning process has been introduced in Chapter 2.  

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.18: Supply Chain Planning process 



 
 79 

1. Demand Forecasting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Demand Forecasting process represents the main source of 

commercial demand. Forecast is a consequence of both demand expectations 

made by commercial dpts and SAP statistical suggestions based on historical data 

and finished products portfolio. Forecast proposed is verified and adjusted by 

Central Forecasting dpt. The adjusted forecast released to the factory is the 

output of this phase; 

 Link: Introduction of Chapter 2; 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.19: Demand Forecasting 
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1.3 Market Consensus Forecast Proposal 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 Description: Starting from Demand Forecast proposals, Market Consensus 

Meeting is used to analyze and adjust information in order to coordinate 

worldwide commercial dpts. and provide an overall overview of the demand 

trend to the Factory Planning offices; 

 Link: Introduction of Chapter 2; 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.20: Market Consensus Forecast Proposal 
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2. Demand Management 

 

 

 

 

 

 

 

 

 

 

 

 Description: Secondary source of commercial demand. Direct customer orders 

are now managed as an exception compared to demand forecast. Within the 

Swim Lanes Operation Project, real orders are initially used as an input for “Class 

B/C” finished products production process. Commercial dpts receive and 

schedule customer orders according to quantity and delivery date arranged with 

clients. Fixed Customer Orders increases or substitutes Demand Forecast value of 

a specific time bucket. 

 Link: Introduction of Chapter 2; 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.21: Demand Management 



 
 82 

3. Independent Demand  

 

 

 

 

 

 

 

 

 

 

 

 Description: Process modifying demand coming from Forecast and Direct Order 

sources, so that to be correctly planned by Supply & Procurement Planning office. 

Data is aggregated and modified as a consequence of two steps: Total Demand 

Computation and Supply Chain Stock Balancing Algorithm. Output of this process 

is the independent demand value, which will be used as an input for the MPS 

process; 

 Link: Introduction of Chapter 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.22: Independent Demand  
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4. MPS (Master Production Schedule) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Starting from independent demand value, factory capacity and 

constraints, Supply Procurement & Planning defines an aggregated production 

plan which will be used as an input by following phases of the Supply Chain 

Planning process. Differences between Infinite and Finite capacity planning is due 

to factory capacity and constraints, which may reduce the capability of the 

factory to satisfy the aggregated demand coming from the market; 

 Link: Introduction of Chapter 2. 

 

 

 

 

 

 

 

 

Graph 2.23: MPS (Master Production Schedule)  
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4.1 Infinite Capacity Planning 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: First phase of the MPS definition process. Independent demand has 

been downloaded from SAP ERP system and analyzed in order to evaluate 

differences at an aggregate level compared to the last process run. Infinite 

Capacity Demand does not consider any factory constraint, therefore it could be 

not feasible; 

 Link: Introduction of Chapter 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.24: Infinite Capacity Planning  
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4.2 Finite Capacity Planning 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: During this phase, MPS has been updated with the last factory 

capacity and constraints data. Infinite Demand has been moved backward and 

forward as a consequence of limited factory capacity. In the last phase, Planning 

dpts. evaluate the MPS feasibility from the productive and component point of 

view. Output of this phase is a medium-term plan that will drive components 

purchasing and production orders. 

 Link: Introduction of Chapter 2; 

 

 

   

 

 

 

 

 

 

Graph 2.25: Finite Capacity Planning  
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4.2.3 Demand-Supply Balancing Report 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Supply Procurement & Planning defines two versions of the Stock 

Projection Report in which the consequence of production adjustments on the 

projected stock value can be seen. Stock Projection Report has been defined at 

the SKU level so that to evaluate possible production adjustments at the 

maximum level of data details. “Global Coverage” is useful for productive 

purposes since no market data differentiation has been performed. Production 

Planning dpt. evaluates the MPS feasibility from a component point of view, 

without considering any classification of demand value by market. On the other 

hand, “Market Detail” version provides information about SKU-market 

classification. It is mainly useful for distribution purposes since shortages may be 

satisfied by SKU-market redistribution made by DRP dpt. MPS production and 

distribution adjustments have been discussed in order to guarantee its feasibility. 

 Link: Chapter 2.1. 

 

 

 

 

 

 

Graph 2.26: Demand-Supply Balancing Report  



 
 87 

4.2.3.2 Stock Projection Report 

 

 

 

 

 

 

 

 

 

 

 Description: Definition of Stock Projection Report used for MPS feasibility 

evaluations. Data have been disaggregated at the SKU level so that to compute the 

projected stock value. Supply Procurement & Planning and Material & Production 

Planning introduce notes to specify why infinite demand cannot be satisfied in a 

proper way. Material & Production Planning provides information concerning 

material availability constraints, while Supply & Procurement Planning highlights 

possible market priorities or factory capacity overloads. Stock Projection Report 

with notes will be used as an input for the following two meetings; 

 Link: Chapter 2.1. 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.27: Stock Projection Report  
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4.2.3.3 Supply Consensus Meeting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Content of Supply Consensus Meeting. Supply Procurement & 

Planning and Production Planning discuss about Stock Projection Report’s notes 

and possible MPS modifications. W+5 planned orders have been confirmed and 

released to the factory; 

 Link: Chapter 2.1. 

 

 

 

 

 

 

 

 

 

 

Graph 2.28: Supply Consensus Meeting  
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4.2.3.4 War Room Meeting 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Meeting in which Planning, Forecasting and Distribution dpts. 

analyze the MPS and evaluate feasible commercial priorities. Distribution of 

already available stock has been considered to satisfy market demands. Feedback 

has been provided to worldwide commercial dpts. in case adjusted forecast 

cannot be properly satisfied; 

 Link: Chapter 2.1. 

 

 

 

 

 

 

 

 

 

Graph 2.29: War Room Meeting  
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5. MRP (Material Requirement Planning) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Starting from MPS planned orders, productive BoM, Products 

Identity Records, Available Stock Quantity and Released Orders, MRP plans 

component purchasing and productive orders to cover dependent demand 

coming from the MPS. They are defined in terms of date and quantity, so that to 

properly cover the independent demand of finished products in which 

components are applied. Alerts and suggestions can be employed by production 

planners to solve any possible component shortages;  

 Link: Paragraph 2.2.1. 

 

 

 

 

 

 

 

 

 

Graph 2.30: MRP (Material Requirement Planning)  
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6. Purchasing Orders 

 

 

 

 

 

 

 

 

 

 

 Description: Process by which Planned Orders created by MRP are converted into 

Purchasing Orders. After the Scheduling Tool run, Production Planner converts 

Planned Orders into Requests of Purchase and then into Real Orders released to 

suppliers; 

 Link: Paragraph 2.2.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.31: Purchasing Orders  
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6.1 Scheduling Tool (Closed Order Type) 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Only for components managed under closed order type, Scheduling 

Tool performs two actions: 

o Starting from order original date, it splits component arrivals according to 

De’Longhi productive requirements, so that to minimize warehouse 

investment; 

o It anticipates component arrivals according to production order adjustments, 

so that not to run out of stock; 

This algorithm acts only on purchasing orders needed to cover the requirements 

of already scheduled production orders; 

 Link: Paragraph 2.2.1. 

 

 

 

 

 

 

 

 

Graph 2.32: Scheduling Tool (Closed Order Type) 



 
 93 

7. Production Orders 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Process by which MRP production planned orders are scheduled 

according to work center production capacity. Production orders are scheduled 

in terms of quantity and component availability date, so that to cover the 

dependent demand coming from MPS. CRP procedure plans work center capacity 

and provides the work center charge profile, so that to evaluate any overcapacity 

and under capacity utilization. This procedure is employed for both internal and 

contract manufacturer production orders; 

 Link: Paragraph 2.2.2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.33: Production Orders  
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7.3 Order Scheduling 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: 

o Printing dpt. and other internal WC: Order Scheduled with a  work center full 

capacity utilization logic; 

o Contract Manufacturer WC:  Orders are alternatively scheduled following a 

continuous logic (handlings and vaporizers) or considered as exceptions 

(other SKU-specific sub-groups); 

 Link: Paragraphs 2.2.2, 2.2.3. 

 

 

 

 

 

 

 

 

 

 

 

Graph 2.34: Order Scheduling  
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8. Shop Floor Control 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Back End phase of Supply Chain Planning. Starting from already 

released purchase and production orders, Production Planning office monitors 

the purchasing component arrival and the production order execution, so that to 

guarantee a smooth execution of the production plan. Production Planning plays 

an active role during the purchasing component arrival and the external 

production execution control, while it is supported by factory dpts. in case of 

internal production execution; 

 Link: Paragraph 2.3. 

 

 

 

 

 

 

 

 

 

Graph 2.35: Shop Floor Control  
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8.1, 8.3 Components Arrival Control 

 

 

 

 

 

 

 

 

 

 

 

 

 Description: Analysis made by Production Planning office so that to avoid any 

possible component stockout. Two different analysis have been performed: 

o Missing List Analysis (CO24): Comparison between production requirements 

and stock on hand value of each component within a specified time horizon; 

o Forward Missing List Analysis (MD06): Projected stock value obtained by 

adding MRP planned orders at the CO24 missing list analysis.  

Both CO24 and MD06 produce an alert in case component available quantity or 

projected one is not sufficient to cover the production requirement within a 

specified time horizon. They also provide suggestions to help Production 

Planners to solve missing part criticalities; 

 Link: Paragraph 2.3. 

 

 

 

 

 

 

 

Graph 2.36: Components Arrival Control  
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CHAPTER 3. Production Planning KPIs 
 

In this chapter, I would like to introduce the KPIs used to measure the Production 

Planning daily operations.  

Up to now, three KPIs have been developed: 

 Production Planning Deviation; 

 Machine and Workforce Downtime; 

 Days of Inventory (DOI). 

The first two indexes are employed as drivers of Production Planning operations, while 

the third one is only used to check the result of already taken decisions. Indeed, it does 

not suggest different ones. 

It needs to be specified that the aggregate result of the reported KPIs is a consequence of 

both output of Production & Material Planning decisions and the interaction with other 

departments. Indeed, plant operations are strictly connected so it is difficult to isolate 

the outcome produced by a specific office. 

Anyway, KPI results are used to check the office activities and they are presented and 

discussed in periodical staff meetings. 

In the sections below, I will present each KPI trying to clarify how they are computed, 

the object of the analysis, and the conclusions that can be deduced from each index. 

 

3.1 Production Planning Deviation 
 

“Production Planning Deviation” (PP deviation) is an index measuring the quantity of 

adjustments made on the production plan along the Production Planning and Execution 

phases. Thus, object of the analysis is the Production Plan and the number of variations 

in terms of production quantity and mix introduced during the settled time horizon. 

It is computed following a weekly bucket.  

Due to different objects measured, “Production Planning Deviation” could be divided 

into three sub-indexes: 

1. KPI “Schedule Deviation”: It measures the number of adjustments made on the 

scheduled program released by Production Planning office, compared to the real 

quantity and mix produced; 

2. KPI “Supply Plan Deviation”: It measures the adjustments made on the scheduled 

production program released by Production Planning Dpt., compared to the planned 

quantity released by Supply Procurement and Planning Dpt. ; 

3. KPI “Production Deviation”: It measures the adjustments made on the produced 

quantity, compared to the planned production program released by Supply 

Procurement & Planning Dpt. in terms of produced quantity and mix. 

Objects of the analysis are not constantly measured but their value are checked once a 

week following the timeline reported below (Graph 3.1). 
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As you can see, at the beginning of W+0 the situation of the following data has been 

photographed: 

 PRODUCTION: Production quantity at the end of W+0 (production week). Data 

have been extracted on Friday morning in order to be available for the KPI 

computation phase performed in the afternoon; 

 SCHEDULING: Situation at the end of W+0 (Sunday) of W+1 production plan 

released by Production Planning Dpt. to the factory floor. It refers to the 

programmed quantity and mix to be produced during the following week; 

 PLANNING: W+5 production plan released by Supply Procurement and Planning 

to Production Planning Dpt. following the Planning rules introduced in the 

previous chapter.  

Starting from these three pictures, KPI Dpt. evaluates the differences in terms of 

produced quantity and mix with a finished product SKU detail. Differences are 

considered as errors since they represent adjustments to the initial situation. The 

aggregate error can be computed in three different ways: 

Graph 3.1: PP Deviation measurement timeline 

Source: De’Longhi Appliances Srl 
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a) Sum of positive and negative error values; 

b) Sum of absolute error values; 

c) Sum of positive error values only; 

KPI PP deviation here introduced has been obtained by using the second measurement 

method (b). This computation criterion takes into consideration both differences in 

terms of quantity and mix, while the first method does not consider any mix adjustment. 

The third method is used to compute the KPI fulfillment rate (Table 3.1) 

 

 

 

 

 

 

  

 

 

Table 3.1 shows an example of aggregate data used to compute the “Supply Plan 

Deviation” KPI. Data are divided into three sections as a consequence of the different 

method used to compute the errors (deviation value): 

A. KPI “Volume Fulfillment Deviation” %: it highlights only the difference 

between planned and scheduled quantity. No mix adjustments have been 

considered since positive and negative deviations are summed together (a); 

 COMPUTATION:   Volume Error Deviation  

        Total Planned Quantity 

 

B. KPI “Supply Plan Deviation” %: it highlights the difference between planning 

and scheduling values in terms of quantity and mix for each SKU. Positive and 

negative differences are considered in absolute terms (b) in order to highlight 

both differences on the scheduled quantity and substitution values for each SKU;  

 COMPUTATION:     Mix Error Deviation  

Total Planned Quantity 

 

 

C. KPI “Supply Plan Fulfillment” %: it highlights the percentage of scheduled 

quantity compared to the planning made 4 weeks in advance. It is computed 

considering only positive differences between Planned and Scheduled quantity 

for each SKU (c). This index considers only those SKUs which Scheduled quantity 

at the end of W+0 is lower than the one Planned on W+5; 

Table 3.1: Supply Plan Deviation data 

Source: De’Longhi Appliances Srl 

1- 

1- 

% 
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 COMPUTATION:    Error Missed Schedule  

Total Planned Quantity 

As you can realize, the first and the third indexes do not provide a clear picture of what 

happened. Aggregate error considers only a part of the adjustments made during the 

analyzed period. They can be combined into the KPI “Supply Plan Deviation” since it 

highlights both quantity and mix deviations. 

It needs to be specified that even “Supply Plan Deviation” does not provide a full 

representation of what happened. Due to the computation method adopted, the KPI is 

not able to highlight all modifications performed during the week. Adjustment actions 

concerning deviations and reconstructions of the status quo cannot be saved since no 

deviation record has been settled. 

The other two sub-KPIs (Schedule Deviation % and Production Deviation %) have been 

computed as the one reported above.  

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

Graph 3.2 represents the trend of the sub-indexes composing the “Production Plan 

Deviation” KPI. As you can see, the KPI “Schedule Deviation” presents the highest values 

during the whole range of the monitored time. This is a consequence of two factors: 

Graph 3.2: PP Deviation Graph.  

1. KPI Schedule Deviation; 

2. KPI Supply Plan Deviation; 

3. KPI Production Deviation; 

 

 
Source: De’Longhi Appliances Srl 

1- % 
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 Time slack between comparative measurements. The higher is the slack, the 

higher is the probability that quantity and mix adjustments have been performed: 

1. Scheduling – Production (1 Week); 

2. Planning – Scheduling (4 Weeks); 

3. Planning – Production (5 Weeks). 

 

 Time reference. Data in the short term are more accurate than the ones in the 

medium term. Thus, the number of adjustments decreases as time goes by. 

In order to conclude, I would add that this index is mainly used to evaluate the ability of 

the Production Planning office to react to adjustments made on the production plan 

released by Supply Procurement & Planning Dpt. Quantity and mix deviations can be 

consequence of either input coming from the market side or criticalities coming from the 

supply side. In case of no production line downtime, the lower is the PP deviation value, 

the higher is the ability of Production Planning Dpt. to adjust the production plan in 

front of demand and supply variations.  

 

3.2 Machine and Workforce Downtime 
 

“Machine and Workforce Downtime” KPI measures the assembly production line 

downtime as a consequence of a lack of materials. Assembly lines downtime can be a 

consequence of several reasons such as: 

 Lack of materials; 

 Training sections; 

 Blackouts; 

 Strikes; 

 Machine maintenances; 

 … 

Production Planning office is accountable only for the lack of materials at the required 

quantity and date. Due to this reason, KPI computation does not consider downtime 

hours from causes beyond the Production Planning influence area. 

This KPI has a monthly time bucket, and it is computed as follows: 

    ∑ Machine Downtime hours       ∑ Workforce Downtime hours 

∑ (daily) Machine Working hours   ∑ (daily) Workforce Working hours 

 

In Table 3.2 you can see an example of this KPI. The aggregate average value will be 

compared to the target value settled at the beginning of the year. 

It needs to be specified that no algorithm has been defined to collect every day 

information. Data upload and download operations are still managed manually by line 

operators and Production Planning personnel. Due to this reason, each production line 

leader must be trained and sensitized on the importance of data uploaded in the ERP 

software in order to guarantee the expected KPI reliability level.  

% % 
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Table 3.2: KPI Machine and Workforce Downtime % 

 

 

Source: De’Longhi Appliances Srl 
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3.3 Days of Inventory (DoI) 
 

The third KPI used to check the result of actions and decisions taken by Production 

Planning personnel is the “Days of Inventory” (DoI). It measures the inventory coverage 

value as the number of days covered by the average stock quantity. It has a monthly time 

bucket and it is computed as follows: 

  Cost of Goods Sold  

        Average Inventory 

 

      365 

     Inventory rotation 

 

The analysis is focused on three product categories: 

 Purchasing components; 

 Work in process components (externally purchased and internally produced); 

 Raw materials; 

Finished products are not considered in the index computation process since Production 

Planning office is not accountable for the finished product inventory value. Starting from 

finished products planned quantity and mix released by Supply Procurement & Planning 

Dpt., Production Planning has to guarantee the component availability at the requested 

date and quantity. Thus, it is not accountable on what has been produced, but on how 

the component procurement process has been managed. 

In Graph 3.3, you can see the average stock value used to compute the Inventory 

rotation index. As you can see, the higher is the average inventory value, the lower is the 

rotation index, and thus the higher will be the “Days of Coverage” value. 

Data of the current year have been normalized so that to exclude the price inflation ratio 

from the index computation process. 

 

As I said before, this index is not considered as a driver of Production Planning 

operations, but it is used to check the outcome of already taken decisions. Growth of 

component inventory value has two negative consequences: 

 Deterioration and/or obsolescence risk growth; 

 Reduction of short-term cash flow; 

Furthermore, higher inventory value may increase the warehouse fixed costs in case 

further physical space is required. 

 
 Inventory Rotation 

Days of Inventory 

(DOI) 

gg 
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Graph 3.3: Average inventory value (monthly) 

 

 

Source: De’Longhi Appliances Srl 
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CHAPTER 4. Swim Lanes Operation 
 

In the fourth section of this Thesis, I would like to introduce the project that is 

dramatically changing the De’Longhi business model toward a higher flexibility and 

collaboration level. 

It represents the operational application of a wider project called “Swim Lanes” affecting 

the whole De’Longhi Supply Chain Planning process since 2015. From now on, I will trait 

specifically the medium and short-term planning side of this project: “Swim Lanes 

Operation”. 

As I said at the beginning of this Thesis, collaboration and flexibility are the main drivers 

of De’Longhi strategic decisions toward an improvement of both customer service and 

worldwide leadership position, especially in Coffee Maker and Food Processing 

businesses. 

This project is initially tested on the Coffee Maker division placed in Mignagola 

production plant. If everything will work properly, the project will be adopted in all 

worldwide De’Longhi divisions. 

The main goal of this project is to provide a better and faster customer service compared 

to the actual situation. Make to Stock (MTS) logic is being partially substituted by an 

Assembly to Order (ATO) one. For specific products real requests coming from the 

market will substitute the demand forecasting process that has driven the whole 

planning process until now. 

De’Longhi introduced a “Leagile”12 supply chain which combine both MTS and ATO 

planning logic. Indeed, Supply Procurement & Planning has classified finished product 

SKUs into 2 classes, according with the region in which they are sold and the aggregated 

demand forecast volume: 

 “Class A” finished products: Are those with high demand forecast volume. These 

products are planned using a MTS policy since high rotation value make Planning 

Dpts. confident about their short-term usefulness; 

 “Class B/C” finished products. SKUs with low demand forecast value. Demand of 

these products is the most difficult to be forecasted. They are the main object of 

the project since high market-demand variability does not allow De’Longhi to 

plan the production in advance. Frozen period and minimum lot size are two of 

the main causes of the increase of warehouse fill rate. Therefore, to reduce the 

supply chain stock value of these SKUs, MTS policy has been substituted with an 

ATO one. In a future perspective, produced quantity will be equal to direct 

customer order released. No stock value will be kept. 

It needs to be specified that the same finished product SKU could be classified into both 

“Class A” and “Class B/C” in case it is sold in more than one region with opposite demand 

forecast trend: 

                                                           
12 “MODELING LEAN, AGILE, AND LEAGILE SUPPLY CHAIN STRATEGIES” Thomas J. Goldsby, Stanley E. 

Griffis, Anthony S. Roath, JOURNAL OF BUSINESS LOGISTICS, Vol. 27, No. 1, 2006 
 



 
 106 

 Europe; 

 APA & MEIA. 

Especially in Europe, which remains the main source of De’Longhi revenues, Coffee 

Maker market is going to change. Consumers are less interested on low-end models but 

they require high-end versions of coffee machines. The aggregate demand volume is still 

increasing but the production mix has shifted toward machines with high margin value 

compared to high volume models. 

Consumers are changing the way they purchase coffee machines. E-Commerce is driving 

the market at the expenses of the traditional purchasing paradigm. The demand is 

becoming more and more difficult to be forecasted since consumers are looking for 

product differentiation rather than focusing on market price. 

Furthermore, the project is expected to reduce the finished product warehouse 

fulfillment rate. Indeed, better customer service level will be guaranteed by leveraging 

on improved procedures and functions integration reducing the company investment on 

finished product stock quantity.  

You can realize that Swim Lanes Operation represents De’Longhi’s answer to this 

market scenario. The high flexibility level guaranteed to customers needs to be repeated 

even within the organization. Supply Chain Planning process needs to be faster in order 

to properly respond to demand fluctuations. Internal flexibility could be improved only 

through a strict collaboration among offices and between De’Longhi and its suppliers. 

Moreover, customer service cannot be measured only in terms of time, but even the 

quality of the provided solution needs to be taken into consideration. IT tools will be 

implemented in the production line in order to increase the product quality level. Work 

in process will be followed by the system during the production process so that to 

guarantee the highest possible quality level. Human-Machine interactions will be 

improved. Machines will become smarter and will drive operators along the production 

process to reduce errors and thus to improve the factory efficiency level.  

These are the main goals of the project. As you can imagine, the level of customer service 

that the company wants to achieve is possible only if internal processes are able to 

evolve toward a better result. Most of the time, office output does not create a direct 

outcome on customers, but it could be necessary to guarantee the company operation 

improvement and sustainability. 

 

4.1 Project development team and timeline 
 

Before going into deep in the project content, I would like to describe the management 

of the project development process. 

Swim Lanes Operation is a project that is changing the way De’Longhi processes 

information. From a managerial point of view, the project introduced a radical 

innovation since a new factory floor configuration modified the everyday activities of all 

offices involved.  

Project team has been composed only by internal personnel; no external consultant has 

been involved. In my opinion, this decision has both positive and negative sides. On one 

hand, De’Longhi gave the possibility to internal personnel to discuss about their future 
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and how to shape it. These are people which knowledge is consequence of years of 

experience into this company. On the other side though, an external consultant could 

have bought innovative ideas since its knowledge has been created leveraging on 

updated theoretical concepts and past experiences on project development. 

Project development has been divided into phases (Graph 4.1): 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

During the opportunity identification, idea creation, and selection phases, the project 

leader and the main sponsors have decided to set up a Cross-Functional project team 

which members come from all Operations Dpts. involved: 

 Lean Dpt.; 

 Production & Material Planning; 

 Information Technology; 

 Times and Methods; 

 Production; 

 Purchasing Dpt.; 

 Human Resource Management; 

In my opinion, this is a good way to create and elaborate new ideas since people coming 

from different backgrounds should add different perspectives compared to the ones 

people working in the same office are used to adopt. A negative side I have detected is 

that people rationality and considerations tends to be bounded by their operation field.  

The risk is that members are more interested on their routine and tools maintenance 

rather than embracing completely the disruptive perspective behind the project.  

Graph 4.1: Project Development phases 
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Sometimes “How can we…” questions are substituted by “Can we keep/modify…” ones. 

This is symptom of a reasoning process bounded by actual activities and tools currently 

used. In this context, I think that the project leader has a critical task since he has to 

remind to all members the aim of the project and the revolutionary idea that the 

company is willing to embrace. 

At the opposite side, I disagree on the way that the team has been organized. Despite the 

impact that the project will have, the team has been managed as the theory suggests 

only for derivative projects. 

It has been chosen to adopt a lightweight model (Graph 4.2 b)) in which members spend 

the majority of their time on their normal functional responsibilities, while they meet on 

periodical meetings to discuss about the project. The project leader and the lean agents, 

who are people dedicating most of their time on the project development, guarantee 

coordination and communication. Team leader has no authority to evaluate and reward 

team members, but evaluation procedure is still led by the manager of the functional 

area in which the person is employed. De’Longhi trusts on people commitment to reach 

the project goals within a specified period, thus formal procedures useful to check the 

effort of the people are substituted by cultural values. 

Frequent team meetings and high people commitment made possible to overcome the 

lack of formal procedures and rules that are typical of more structured models like the 

heavyweight one (Graph 4.2 c)). 

During the process design and the following phases, the team has been managed in 

different ways. The other functional members have been informed about the project and 

they started to give their contribution on the area in which they are involved. Each 

function worked autonomously, while team members and lean agents organized 

periodic meetings in order to collect information, set deadlines and check the 

consistency of the work that has been done separately.  

In this second step of the process, the role of the original team member became crucial. 

In my opinion, he must transfer to the functional team the knowledge concerning the 

project pillars, but more than that, he must be able to transfer the philosophy behind the 

whole project. As I said before, the risk is that people could remain stuck on their 

routine and its modifications, discarding any possible alternatives. 

In order to minimize the time spent, these activities have been performed in a parallel 

way. Lean agents organized inter-functional meetings, but they are managed as 

exceptions since inputs usually come from functions themselves.    

In order to conclude this introduction, I would like to highlight the fact that the team 

leader covers also the role of ambassador of the project. He is involved in all functional 

activities and he would like to keep the whole project under control even during the 

process design and following phases. All decisions taken by functions must be approved 

by him, and eventually discussed if they are different than expected. Moreover, he keeps 

all relationships with external parties and he has the authority to take decisions that will 

be communicated to the competent function. 
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Graph 4.2: Project team composition 

Source: “Strategic Management of Technological Innovation” Melissa A. Schilling 
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4.2 Factory reconfiguration 
 

Behind major project goals, Swim Lanes Operation has a set of internal cornerstones useful to 

reach the final result. In this chapter, I will introduce how the factory has been reconfigured 

and how operation managers designed the internal material flows. Inventories and Supplier 

Network planning will be analyzed later. 

Two of the main pillars of this project (Table 4.1) are: 

 AS IS TO BE 

Factory Frozen Period 5 Weeks 2 Days 

Minimum Lot Size 1200 pcs. (3 consecutive days) One Piece Flow 

 

 

As it can be proved, Swim Lanes Operation project will make a breakthrough compared to the 

ongoing model. Factory flexibility level has been improved dramatically so that to guarantee 

the expected customer service. However, One Piece Flow still represents a medium-term 

objective since further software and hardware improvements must be done. The project 

prototype operate with 20 pcs. as minimum lot size since it represents the pallet maximum 

capacity.  

Starting from these pillars, a new factory configuration has been planned.   

 

4.2.1 New Work Center Layout 
 

In this paragraph, I will explain the difference between the state of the old production lines 

and the new work center layout. 

Old production lines are 80 meters long and they employ 40 operators on average.         

(Figure 4.1). 

   

 

 

 

 

 

 

 

The production line is composed by a conveyor belt that covers the entire length. It transports 

the work-in-process at the same speed as the tack time value defined in the production cycle. 

In each post, a set of operations is performed by one or more operators. The number and 

length of these operations take part in the tack time computation. The main conveyor belt is 

logically divided into three sections: 

Figure 4.1: As Is production line layout 

Source: De’Longhi Appliances Srl 

Table 4.1: Project productive pillars 
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 First Conveyor Belt: Internal parts assembly section; 

 Functional Test: Area in which each machine is tested so that to verify the correct 

execution of all possible operations; 

 Second Conveyor Belt: Machine personalization section. External parts are assembled 

according to coffee maker machine differentiation. Final aesthetic test is performed. 

Behind the main part of the production line, factory managers has decided to place a set of 

tables in which several sub-groups are assembled and tested. These are work-in-process 

components which production is not scheduled by the Production Planning Office, but is 

driven by the production order of finished product. 

Mignagola production plant is composed by:  

 2 production lines that produce ESAM machines; 

 1 production line that produces only ECAM machines; 

 1 production line that produces only ETAM machines; 

 1 production line that produces Built-In machines;  

The main problem of these production lines is represented by the efficiency level. It tends to 

be high during the production order execution phase, but it drops dramatically during the 

production conversion phase. This is the reason why plant managers tend to boost toward a 

higher minimum lot size.  

On the other hand, the new work centers have been redesigned in order to guarantee the 

agreed flexibility level. WC length is half of the previous production line and it employs 14 

operators. (Figure 4.2) 

 

 

 

As Figure 4.2 shows, the new work center is composed by four sections: 

 Sub-group “Dock”: Buffer stock containing all sub-groups needed to produce a coffee 

maker machine. Sub-groups are produced in dedicated production lines, so this buffer 

contains the full range of SKUs. None sub-group production table placed along the 

production line has been kept; 

 First Conveyor Belt: 10 posts dedicated to internal parts assembly phases; 

 Functional Test: Mobile tools used to perform the functional test. They could be moved 

to other work centers so that to modify the functional test lead-time; 

Figure 4.2: To Be work center layout 

Source: De’Longhi Appliances Srl 
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 Second Conveyor Belt: External part assembly section. It has been designed in a 

different way compared to the old model. Finally, there is the packaging phase. 

Times and Methods office has set a standard production cycle that could be adapted to all 

coffee maker machines. Tack time value is “fixed” so neither operation’s content nor 

operator’s number could be modified (Table 4.2). 

 

 

 

Compared to the old configuration, in the new work centers variable costs are higher than 

fixed ones. Thus, high flexibility level is sustained by flexible production costs since its level 

change as a consequence of demand fluctuations. 

Figure 4.3 represents the current state of the factory layout compared to the future version.  

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.2: Production Standard Cycle 

Source: De’Longhi Appliances Srl 
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Figure 4.3: Factory layout comparison 

Source: De’Longhi Appliances Srl 
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 Fully Automatic Coffee Maker production lines / work centers 

 Built-in production line 

 Sub-Groups area 

 Nespresso production lines 

 

As I said in the previous chapter, only the Fully Automatic Coffee Maker division initially 

adopts Swim Lanes Operation project. Indeed, it will not affect the Nespresso and Built-in 

factory area configuration. 

Four Fully Automatic Coffee Maker production lines will be substituted with six new work 

centers: 

 1 work center that will produce ETAM models; 

 3 work centers that will produce ECAM models; 

 2 work centers that will produce ESAM models. 

Within this classification, work centers will have a full flexibility level. Compared to the actual 

configuration in which production lines are dedicated to specific sub-models, the new work 

centers will produce a full range of coffee machines. 

A larger sub-group area will be implemented. Here, components will be produced and tested 

in order to fully guarantee their functionality when they will be moved in the red section. 

Prevention logic will partially substitute the end production control process.  

 

For this reason, Functional Test and Aesthetic sections of Figure 4.2 are shorter in terms of 

required space and lead-time compared to the old production line configuration (Figure 4.4). 

    

 

 

 

In the prototype phase, a new work center has been added to the actual factory configuration. 

If everything will work properly, the Mignagola production plant will be reconfigured as in the 

section below of Figure 4.3. 

The new work center is called WC01 (Work center 01) and looks like the following 3D 

representation (Figure 4.5). 

Figure 4.4: Production lines layout comparison 

Source: De’Longhi Appliances Srl 
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Figure 4.5: WC01 3D Representation 

Source: De’Longhi Appliances Srl 
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4.2.2 Material flows 
 

In this paragraph, I will introduce how plant managers planned the internal material flows. 

The new work center must be supplied with the necessary materials considering production 

plan variability and required component space. Material flows have been divided into three 

sections: 

1. Materials placed in the supermarket in front of the work center conveyor belt (Graph 

4.3); 

2. Sub-groups placed in a dedicated work center buffer (Dock) (Graph 4.4); 

3. Materials placed behind the work center conveyor belt (Graph 4.5); 

Step by step, further details will be provided. Indeed, behind this classification, material flow 

could be differentiated according with the plan variability and required component space. 

1. These are components assembled during the first phase of the production process. 

They are placed in front of the work center operators in order to be easily picked and 

assembled in the coffee maker machine.  

Supermarket has an autonomy of 4 hours. This means that it is refilled two times per 

shift by the internal operators. As a consequence of this decision, Internal operators 

must guarantee the component availability according to the production plan of the 

following half of the shift.  

Due to the different occupied space, components arrangement in the supermarket 

could be “Fixed” or “Sequential”. The first logic characterizes small parts which can be 

easily placed in a horizontal sequence. The full range of components are available and 

the aggregate space required is equal to the post length, at most. The second logic 

applies to components requiring more space to be stocked. They are organized with a 

vertical order, according with the sequence of WC production requirements. Because 

of this, supermarket does not contain the full range of components but only the 

necessary ones during the autonomy time length. 

Further component distinction is related to the primary source type. Components 

could be sourced by internal departments or external suppliers. In this second case, a 

further transportation step is required since materials must be received and controlled 

by receiving warehouse personnel.  

At the end of the prototype phase, refill logic will be probably based on work center 

requirement value. It is a consequence of a lack of IT tools supporting different refill 

logics (ex. Kanban, Replenishment), and of the uncertainty of the WC production 

capacity. As you will see, this constraint affects the main percentage of internal and 

external material flows. Despite this, refill alternatives have been considered in the 

new inventory management logic. 
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Graph 4.3: SMK Material Flow 

Source: De’Longhi Appliances Srl 

1. 
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Graph 4.4: Sub-groups Material Flow 

Source: De’Longhi Appliances Srl 

2. 
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2. These are sub-groups produced and tested in dedicated production lines or 

directly supplied by contract manufacturers. Compared to the past situation in 

which sub-groups were placed along the production line, in the new 

configuration all components are stocked in a buffer (Dock) placed at the 

beginning of the work center. Each time a new machine starts the production 

process, the first work center operator has to pick all the required components 

and to place them in a box that follows the combined machine during the 

production process. This configuration is mainly useful for traceability purposes 

since the software checking phase has been aggregated into a single operation, 

compared to the previous situation in which sub-groups were placed in different 

areas. 

The “Dock” has a planned autonomy of 10 hours. This means that it has been 

dimensioned to cover the work center requirement of the following shift plus a 

safety margin of 20%. 

For the same reason than before, sub-groups coming from external suppliers (3, 

4), could be divided into those which follow a “Fixed” and a “Sequential” logic. 

The latter has been combined with a “Milk run” method meaning that one time 

per shift, all sub-groups have to be picked by a logistic train according with the 

work center requirement.  

Internally produced sub-groups (5) follow a different logic. They are stocked in a 

dedicated buffer stock with an autonomy of 10 hours. This means that sub-

groups produced during a shift will be assembled during the following one. 

Indeed sub-group buffer has a rotation value equal to one shift. 

Production orders of sub-group production lines are dependent on the ones of 

the assembly work centers. Useful components for sub-groups production 

process are supplied by external suppliers and sequenced in the line 

supermarket. 

Sub-group production lines have been designed with a capacity of 105% 

compared to the factory aggregate requirement. This means that, for each shift, 

these production lines accumulate a 5% of sub-group additional stock. How this 

excess could be managed to minimize the sub-group warehouse investment? 

During the scheduling phase, the capacity surplus is covered by production 

orders of sub-groups assembled in high demand coffee machines. Even though 

the scheduling plan has only a 2 days’ time horizon, the average demand value 

guarantees that in the future these machines will be scheduled at the expected 

quantity. Material and Production Planners are confident to release purchase 

orders of components assembled in these sub-groups because they know that 

they will be employed in the production process soon. 
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Graph 4.5: WC Posterior SMK Material Flow 

Source: De’Longhi Appliances Srl 

3. 
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3. These are components placed behind the work center conveyor belt. This 

supermarket has an autonomy of ten hours, meaning that it is refilled one time 

per shift by internal operators. This third material flow could be divided into 

three parts: 

 Structure: It is the machine skeleton picked by the first work center operator. 

It represents the machine platform filled with internal components and 

aesthetic parts. Due to its dimension, residual stock value could be easily 

checked by logistic operators. They are responsible of the platform 

substitution when the production plan requires the production of a machine 

that employs a different one. Machine platform standardization could simplify 

this procedure. However, Engineering to Manufacturing has been substituted 

by market-product differentiation, increasing the number of possible 

alternatives and thus the amount of SKU to be managed; 

 “Sequential” materials with a “Milk run” method. These components are 

stocked in pallets and organized following the sequence of the WC production 

orders. Both handling and kit aesthetic parts are supplied by Cooperative 

“Incontro”, but while no differences have been introduced for the supply of 

the forth, the latter one is totally new. Until now, aesthetic parts have been 

managed like sequential components placed in the WC supermarket (1.). 

Components selection and assembly have been performed by production line 

operator looking at the finished product productive BoM. From now on, these 

components will be collected on a machine customized kit. Since the 

application ratio is 1/1, the number of kits available must be equal to the WC 

production capacity.  

Sequence management represents one of the main target of the relationship 

improvement between De’Longhi and Cooperative Incontro. Further details 

will be provided in the following chapter; 

 Small Parts: These are parts with low unitary value like screws and washers. 

Replenishment are managed in a visual way. 

Starting from this material flows configuration, a redefinition of the relationship with 

suppliers and warehouse management logic has been performed. Further improvements 

will be studied during the prototype phase leveraging on the acquired knowledge. The 

idea is to increase the component warehouse and work in process rotation ratio by the 

adoption of unitary refill logics like the replenishment ones. 

Factory reconfiguration represented the first project cornerstone. Supply Chain will be 

redesigned according with new factory requirements. In my opinion, this is a 

consequence of De’Longhi market power and reputation gained since it has not 

considered suppliers criticalities as project constraints. New market paradigm and 

quality standard improvements have been the only drivers of the project.  

One point that I would like to highlight is the importance of Information Technology. 

Software application that will be implemented in the near future will improve the 

reliability and reactivity of the Planning process. A wide range of information 
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concerning market trend, shop floor operations and planning alternatives will be 

available to improve the service level provided to direct customers, either internal or 

external ones. As I said in this chapter, the absence of adequate software tools reduces 

dramatically the actions and managerial alternatives that could be introduced.  

Up to now, requirement logic is the only one logic adopted for the components refill 

process. No alternatives could be implemented without an appropriate software tool, 

since the huge amount of data that needs to be treated cannot be managed with other 

ineffective tools such as a shared Excel file.  

Stock value could be reduced in case a wider and deeper range of data is available. Sub-

group production line capacity could be reduced and production program could be 

sequenced as the one of the assembly work centers. Thus, dock capacity could be 

reduced since Sub-Group and Work Center area could be directly connected without an 

intermediate buffer stock. Alternatively, a small location managed with a refill logic 

could be settled (Figure 4.6) 

 

 

 

This is an example to explain how the availability of appropriate IT solutions represents 

a company key success factor. Managerial costs could be dramatically reduced since 

possible alternatives could be evaluated and applied in a short period.  

In order to conclude, I would say that project team ideas are bounded by the lack of 

appropriate tools. I realized that in order to not be stuck on current condition, De’Longhi 

must keep continuously updated the aggregate company strategy and sub-strategies and 

the operational tools required to apply them. I think this is crucial to guarantee the 

reactivity of the company in front of the rapid evolution of the market scenario. 

 

 

 

 

Figure 4.6: Sub-groups Kanban logic adoption 

Source: De’Longhi Appliances Srl 
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4.3 Supply Chain Planning 
 

The new shop floor layout guarantees a higher flexibility level allowing a faster reaction 

to production requests coming from the market. However, this is not sufficient since 

data have to be managed in a proper way to feed the new production capacity with the 

right information. Collaboration among offices has to be improved in order to guarantee 

data update and alignment. In this paragraph, I will introduce how demand coming from 

the market is managed, and how the factory and supplier network are able to answer to 

production inputs coming from Planning Dpts. IT developments will be introduced in 

the next paragraph. 

As I said in the introduction section, finished products SKU produced in the Work Center 

01 (WC01) have been divided into two classes (“A” – “B/C”) according with the regional 

forecast volume (Table 4.3). The new work center has been tested on the following sub-

families: 

 MCCF; 

 MCCI (MCCPMI); 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.3: Finished products produced in Work Center 01. 

They are classified by Region in which they are sold and sub-

family. Each SKU is associated with a Class code. 

Source: De’Longhi Appliances Srl 
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4.3.1 Demand & Production Planning  
 

In this paragraph, I will introduce the logic adopted to plan demand and to schedule the 

new work center. It drives the input values shaped to guarantee the data flexibility level 

here introduced.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In Graph 4.6, you can see how demand concerning sub-families produced in the new 

Work Center (MCCF, MCCI (MCCPMI)) has been planned and covered by the available 

production capacity. Factory frozen period is no more five weeks, but it is reduced to 

two days. This means that production plan mix can be adjusted at most three days 

before the production starting date. Planning data could be divided into four different 

flows: 

1. Order Entry; 

2. Forecasting; 

3. Supply Planning; 

4. Plant Planning. 

 

 

 

 

Graph 4.6: Representation of how finished products are planned. You can see the different logic 

adopted among Order Entry, Forecasting, Supply Planning and Plant Planning processes. Finished 

products belonging to different classes are represented with different shapes. 

Source: De’Longhi Appliances Srl 
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1. Order Entry: Customer orders coming directly from the market. They mostly 

refer to market-specific SKUs, which represent the main percentage of the 

finished product portfolio. Planning managers decided not to manage demand of 

these products using a demand forecasting logic. Customer-oriented logic 

followed by the company increases dramatically the product-mix portfolio at the 

expenses of produced volumes. Limited to these “Class B / C” products, Assembly 

to Order logic substitutes a Make to Stock one. This decision should consistently 

reduce the finished product warehouse investment since no machines are 

assembled without a real customer order on hand. At the same time though, 

further investments on components warehouse need to be done. Factory frozen 

period has been reduced to two days. This means that the production of a 

Customer Order received today (0 – D1) is scheduled on D3 at the latest (Graph 

4.7): 

 

 

 

 

 

 

 

 

 

 

 

2. Forecasting: Demand Forecasting logic is applied mainly on “Class A” finished 

products. Demand value is higher than “Class B / C” products. De’Longhi is willing 

to invest on finished product inventory because they will be useful to satisfy the 

demand value in the short term.  

Forecast logic is extended to “Class B /C” products in order to plan components 

warehouse investment. None of these products are produced until the moment in 

which De’Longhi receives a real customer order. 

 

3. Supply Planning: Demand value received by Supply Procurement & Planning, and 

planned in the MPS. As you can see in Graph 4.6, MPS independent demand is 

equal to demand forecast up to 2 month before the production scheduled date. 

No adjustment is necessary because of finished products Class classification. In 

the last two months, Supply Procurement & Planning, plans production only for 

“Class A” products, allowing Production & Material Planning office to perform the 

MRP component analysis.  

Graph 4.7: Order Entry Logic. Production of a Customer Order received before the 
ending of (0) will be scheduled before the ending of D2 (the day after tomorrow). 

Source: De’Longhi Appliances Srl 
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4. Plant Planning: It represents the production plan released to the factory. It is 

equal to demand planning and forecast value up to two months before the 

production scheduled date. Within two months, it follows two different logics: 

 
o “Class A”: Production plan released to the factory is equal to the supply 

planning value. Production plan developed during the MPS section is 

transferred AS IS at the factory floor level. 

o “Class B / C”: MPS production plan has been modified by direct customer 

orders scheduled as in dot 1. High demand products will be substituted 

with low demand ones during the scheduled production bucket.  

Once customer orders have been scheduled, plant production plan looks like a 

mix of Supply Planning and Order Entry information flows. 

In the last two days before the production scheduled date, no capacity and 

mix modifications can be done. Factory frozen period is shorter than the past 

model, but no production adjustments can be done as a consequence of 

component-mix redefinition. 

4.3.2 Inventory Management 
 

One of the main critical aspects of the Swim Lanes Operation Project is the availability of 

components at the scheduled production date. A new inventory management logic has 

been studied to balance the trade-off between: 

 Investment of components quantity and mix, so that to guarantee full material 

availability; 

 Adoption of the lean management logic based on stock value reduction. 

Reduction of warehouse size and filling rate by keeping only components needed 

for a short period on stock. 

Starting from “Class A” and “Class B/C” finished products provided by commercial side 

Dpts., components have been classified into three categories in order to distinguish their 

application ratio: 

1. Components that are assembled on both “Class A” and “Class B/C” finished products; 

2. “Class B/C” specific components; 

2.1. Short lead-time components; 

2.2. Medium-long lead-time components;  

Due to different application ratio, not all the components are treated the same. Indeed 

operations managers decided to integrate the MPR logic with other two different ones: 

a. Pure MRP logic. As today, material procurement is managed using an MRP 

software; 
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b. PULL logic. No stock quantity is kept. Components are ordered as a consequence 

of finished product production orders at the specific quantity and mix required. 

Demand quantity and mix drives components purchasing orders;  

c. REPLENISHMENT logic. A buffer stock is kept on component warehouse. 

Purchasing orders are still driven by finished product demand, but added 

quantity purchased is used to replenish an already present stock quantity by the 

production requirement and supplier rounding values. 

Furthermore, a safety stock analysis has been done to properly react to finished product 

demand variability. Starting from average forecast and finished product standard 

deviation, Production & Material Planning office developed a useful analysis to define a 

safety stock value for each component. 

After this brief introduction, I will go deeper explaining how warehouse has been 

redesigned. I was involved into the project and I did the main part of the analysis. 

Solution provided has been discussed and adjusted with me. 

First step of the analysis is the classification of components required to produce the 

finished products reported above. Starting from their multilevel technical BoM, all the 

components have been extracted and organized into a Pivot Table, so that to have a 

visual representation of the list of finished products in which the component is required 

(Table 4.4).   

For each component, the following computation has been done (Table 4.5):    

 % of “Class A” finished products in which the component is required; 

 % of the totality of finished products in which the component is required. 

This is called “Commonality Analysis” since through an Excel macro, has been possible to 

evaluate the percentage of finished products in which the component is applied (the 

component commonality rate).  

 Sum of Standard Deviation of “Class A” finished products in which the component 

is applied; 

 Sum of Standard Deviation of the totality of finished products in which the 

component is applied; 

As I will describe, this second section is useful for the buffer stock computation. 

 Component lead-time (months);  

 Component average quantity needed as the sum of the forecast of finished 

products in which the component is applied;



 
 128 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.4: Components Pivot Example. Components on the ordinate and finished products on 

the abscissa. Blue lines identifies Sub-group SKUs. They have no application code “1” since it 

characterize sub-level components reported below.  

Source: De’Longhi Appliances Srl 
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Table 4.5: Components Commonality Example. Distinction between Class A and totality of finished 
products for the calculation of: % of application ratio and Std.Dev. For each component are reported 

Lead-Time (months) and Average Quantity required on the right..  

Source: De’Longhi Appliances Srl 
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 Buffer Stock computation 

For components with lead-time higher than three days, Material Planning managers 

decided to compute a buffer stock to cover the variability of the demand, thus the demand 

added quantity compared to the expected value. This value is quantified by the standard 

deviation rate computed before. The buffer stock value adopted is a consequence of two 

steps (Table 4.6): 
o Computation of the theoretical Safety Stock value using the formula: Std.Dev. * Zα * 

√LT   in which α represents the parametric service level provided (0,80; 0,85; 0,90; 

0,95; 0,99); 

o Computation of “Buffer Stock” value: Adjustment of the safety stock by the residual 

commonality percentage (1- % total). Indeed, we do not want to control the 

dependent demand in absolute term, but only the difference between the value not 

covered by the replenishment / MRP quantity settled and the work center production 

capacity. 

No buffer stock quantity is kept for components with 100% commonality value. 

Quantity required is equal to work center production capacity, so production mix 

adjustments cannot affect the material requirements. Due to bounded capacity, 

demand overflows are managed with production delays.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4.6: Example of buffer stock values with five service levels 

Source: De’Longhi Appliances Srl 
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Based on the result of the commonality analysis, it has been possible to classify the 

components in the way previously introduced and then to proceed with the stock policy 

assignation.   

1. Components that are assembled on both “Class A” and “Class B/C” finished products: 

These are components presenting a positive percentage on both categories of 

finished products. These components are managed using an MRP software, as in the 

past. “Class A” finished products are still planned in a MPS file following a MTS logic. 

They are planned using a 12-month rolling plan. Variability is controlled through the 

settled buffer stock amount. 

2. “Class B/C” specific components: These are components applied on SKUs which are 

managed through an ATO logic. MRP software cannot be used anymore because 

purchasing and production order quantity cannot be planned with an acceptable 

confidence rate. MRP procurement logic has been substituted with two different 

ones: 

2.1. Short lead-time components: Components which supply flexibility rate is not 

bounded by the supplier lead-time. Supplier proximity represents a strength 

since purchasing orders could be released at a closer moment to production 

starting date. Thanks to supplier flexibility rate, no buffer stock quantity is 

needed, but components are ordered at the required quantity and mix. A pure 

PULL logic is applied; 

2.2. Medium-long lead-time components: Compared to the previous situation, 

supplier lead-time represents a critical issue against production flexibility rate 

improvement. To overcome this problem, it has been decided to keep a cycle 

stock value on the component warehouse. Purchasing orders are proposed by 

the ERP system and released to replenish the required quantity during the lead-

time interval. A REPLENISHMENT logic, with rolling replenishment period and 

upper threshold reference level, has been adopted (Graph 4.8).  

Employed Buffer Stock will be monitored by the ERP system and covered with further 

purchasing orders as it happens for the ordinary stock quantity. 
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Graph 4.8: Example of component replenishment policy with upper threshold reference level. 

Source: De’Longhi Appliances Srl 
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4.3.3 Supply of Kit Aesthetic Parts 
 

The redefinition of the relationship terms with Cooperative “Incontro” represents a 

short-term cornerstone. As I said, it represents the main De’Longhi contract 

manufacturer, accountable for the production of a large percentage of Sub-groups.   

According to the old configuration, machine aesthetic parts are supplied in different 

boxes. Production order drives the operator during the selection and assembly phases 

so that to reduce the human error. “Visual Management” approach is applied, since all 

information concerning materials required, operation content and sequence are 

provided by several LCD scattered along the work center. One of the cornerstone of 

Swim Lanes Operation project is the reduction of the space occupied by the second 

conveyor belt, while at the same time a reduction of the investment on components 

warehouse has been expected. 

Aesthetic parts are not supplied as in the past, but they are mixed into boxes with a 1/1 

application ratio on the finished product. One box contains a “Kit of aesthetic parts” 

useful for a specific machine. The Cooperative supplies Kits every day, so the number of 

boxes available at the beginning of a day must be equal to the work center production 

capacity.  This process is feasible under two conditions: 

 No spare parts: All components must be usable since the everyday supplied 

quantity is equal to the work center requirements. Safety margin is equal to 0, so 

if everything will be done properly, no added stock will be kept at the end of the 

day; 

 Sequential logic: Kits need to be sequenced in the reverse order compared to the 

daily work center production program. The last kit produced by Cooperative 

“Incontro” will be useful for the first machine assembled during the following 

day. In order to save time, kits are picked by work center operators following 

specific criteria.  

Above all, the second condition requires an improvement of the Cooperative production 

process. Up to now, the production of aesthetic parts is performed using a production 

island layout (Graph 4.9). 
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As you can see in the representation provided, Cooperative “Incontro” does not adopt an 

industrial production process. Each island is specialized in the production of a specific 

part of the aesthetic components required to complete a finished product. As I said in 

the previous chapter, production quantity and mix of each island is scheduled by 

De’Longhi Production Planning office following either a continuous logic or being 

considered as an exception.  

This model is not consistent with Swim Lanes Operation project since output of each 

island must be properly mixed so that to be assembled into a specific machine. 

De’Longhi Operations managers decided to modify the layout of the production process 

toward a more industrialized one. Production Islands will be sequenced and tied by a 

conveyor belt (Graph 4.10): 

 

 

 

 

 

 

 

 

Graph 4.9: AS IS Cooperative Work Center layout. Each production island (ex. A) is specialized in the 
production of a specific part (ex. a). Output at the end of the shift is a sum of the produced quantity of 

the same component.  
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As you can see, output of this process is the Kit of Aesthetic Parts filled with all 

components needed. In order to guarantee the feasibility of this process, “Kit production 

line” capacity must be equal to the one of the new De’Longhi work centers. Components 

required by De’Longhi in “D0” must be produced at most the day before in Cooperative 

“Incontro”. 

It needs to be specified that the new layout will represents only a part of the solution.  

Indeed, Kits need to be ordered to satisfy the De’Longhi work center production mix. 

The production line program has to be the opposite compared to the De’Longhi 

assembly program, in order to overcome any reordering operations. This seems not to 

be feasible in the short term, due to two reasons: 

Graph 4.10: TO BE Cooperative Production Line. Each production island will be sequenced 
and tied by a conveyor belt. Output of the production line will be the Kit Aes. Parts. 
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1. Production Island efficiency level: Improvement of efficiency level requires an 

aggregation of same production orders. If the efficiency is considered as the main 

driver of production order mix at the expenses of service level provided, 

Cooperative “Incontro” production plan will not be aligned with the one of 

De’Longhi internal work center; 

2. Lack of Production Planning capabilities: Up to now, Cooperative Incontro 

production mix has been provided by De’Longhi Production Planning office. 

Cooperative personnel do not have the required competences to manage 

autonomously the production process with the required mix by the new 

De’Longhi work centers. 

Due to these reasons, produced kits are currently stocked in different pallets and then 

reordered following the logic previously introduced (Graph 4.11) 

 

 

 

 

 

 

 

 

Graph 4.11: Process by which different Kit Aes. Parts (ex. X) will be sequenced 
into a pallet following the reverse order of De’Longhi production plan. 
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4.4 Information Technology 
 

In this paragraph, I would like to introduce the available IT solutions useful to manage 

the Swim Lanes Operation project. As I introduced before, De’Longhi operations are 

supported by SAP ERP software. It is involved in the whole Supply Chain Planning 

process since it guarantees data elaboration and alignment among departments. 

However, this tool will be improved to allow full control and traceability of the factory 

operations and to support the planning phase with real-time data alignment and 

alternatives evaluations.  

In Graph 4.12 you can see a representation of IT solutions for Supply Chain Management 

and the relationship among them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ERP: IT platform supporting a wide range of operations concerning Supply Chain 

Planning and Execution. It represents the De’Longhi current IT solution. It 

supports operations from demand planning to materials arrival control but it is 

not able to manage factory data acquisition and maintenance. As a matter of fact, 

Planning phases management could be improved adopting other specialized 

software solutions; 

Graph 4.12: Map of Supply Chain IT solutions 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 
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 APS (Advanced Planning & Scheduling): Planning platform complementary to the 

ERP solution; it supports in an effective and flexible way the Production Capacity 

and Material Planning phases; 

o Demand Planning: Demand Forecasting and Planning processes; 

o Sales & Operation Planning: inter-functional process between commercial 

and productive areas ensuring the demand plan sustainability; 

o Inventory Management: Software useful to set the material replenishment 

policy as a consequence of components requirement, service level 

provided, materials availability; 

o Master Production Schedule; 

o Material Requirements: Application useful to manage the material 

replenishment policy previously settled; 

o Planning & Scheduling: Production capacity planning and fulfillment; 

o Order Promising: Analysis toward customer order acceptance; 

o Purchasing: Material purchasing order release and management; 

o Manufacturing Management: Application useful to manage production 

order related activities (creation, release, adjustment, closure); 

o Demand Fulfillment: Application accountable for the whole customer 

order fulfillment process. 

 DP & IO (Demand Planning and Inventory Optimization): A more detailed 

software than the ERP and APS ones, useful to support Demand Forecasting and 

Inventory Management evaluations; 

 MES (Manufacturing Execution Systems): Software applications useful to control 

and manage factory floor operations by interconnected machines and traceability 

processes set at the factory level. It could be integrated with the ERP and APS 

solutions in order to provide a full coverage of Supply Chain operations: 

o Manufacturing Management: Production order management process 

shared with the APS software; 

o Warehouse Management: Application useful to manage all operations 

related with the internal warehouse; 

o Shop Floor Data Acquisition: Real-time acquisition and elaboration of data 

concerning all factory operations; 

o Material Handling & Traceability: Materials and finished products 

traceability along the whole supply chain, both inside and outside the 

factory boundaries. 

 WMS (Warehouse Management Systems): Specific IT solutions useful to manage 

warehouse internal activities, material inbound and outbound operations. They 

are partially integrated into the MES system since they are accountable for the 

traceability and control of internal operations.  

These IT solutions could provide further means to support De’Longhi everyday 

operations since they allow to reduce the percentage of human error, while at the 

same time they improve the quality of provided and shared information among 
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departments. However, in order to be effective, IT solutions must be shaped 

according to the De’Longhi strategic objectives and structural organization. 

Information provided and performance indicators defined need to be bounded by 

De’Longhi business model and internal organization structure in order to be 

effective. In the opposite case, available information will not be useful to properly 

manage the organization since data are not aligned with De’Longhi requirements.  

In order to support the new Supply Chain configuration introduced by Swim Lanes 

Operation, De’Longhi decided to integrate the already available ERP software with 

APS and MES solutions. They will be analyzed in the following two paragraphs. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

As Graph 4.13 shows, De’Longhi is moving from an IT Integrated model toward a 

Strategic one. Customized tools integrated in the ERP system and useful to support 

production planning and execution phases will be substituted with specific IT software. 

De’Longhi Appliances will have access to detailed and well-structured data providing a 

better support to strategy and operations execution. In the Strategic model, the company 

recognizes the strategic importance of specialized solutions to manage the planning and 

execution phases of the production process. 

4.4.1 Advanced Planning & Optimizer 
 

Advanced Planning & Optimizer (APS) software is an ERP platform specifically 

managing the Planning phase of Supply Chain Management. It supports planners to 

define production plans in a flexible and effective way. As I said in the introduction 

section of this paragraph, multiple modules compose the APS software, since it is 

Graph 4.13: IT evolution model 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 

 



 
 140 

involved in the whole Supply Chain Planning. Its main goal is to solve the trade-off 

among: 

 Commercial Requirements; 

 Economic-Productive Requirements; 

 Logistic-Managerial Requirements. 

Part of APS modules have been already introduced in Chapter 2 (DP, SNP) since they are 

already adopted by De’Longhi. In this paragraph, I will introduce improvements to the 

current situation for properly managing the new scenario introduced by the Swim Lanes 

Project. 

A new SAP APO module will be added to the already existing ones; it is called PP/DS 

(Production Planning & Detailed Scheduling). 

SAP ECC will be substituted with SAP APO PP/DS module for the short-term Production 

Planning process. The following table (Table 4.7) reports the main functionalities of 

these modules, to clarify why De’Longhi should adopt PP/DS to support the Supply 

Chain Planning process. 

 

 

Feat. SAP ECC SAP APO PP/DS 
Linear vs. 
Simultaneous 
Planning 
Process 

1. Linear Process – 
Traditional MRP Logic; 

2. Run MRP & MPS; 
3. Create planned purchases, 

Production orders, 
Explodes BoM, Calculates 
net requirements & Lot 
size; 

4. Backward scheduling logic 
only using standard lead- 
times to determine 
required start date; 

5. Production order process; 
6. Optional material & 

capacity check; 
7. Scheduling; 
8. Sequencing by overall 

setup time within day. 

1. Plans for both Material & 
Capacity Constraints in one 
planning process; 

2. Optimization of Planning; 
3. Sequencing & Changeover; 
4. Bottleneck resources; 
5. Automatic solve constraint 

resources, alternate resource, 
capacity variant; 

6. Detailed Capacity Planning. 

PP Linear 
Planning 
Process 

1. Sequential programs for 
long planning cycle; 

2. Batch runs; 
3. Limited what-if 

simulations. 

1. Parallel Processing – 
Simultaneously Plans Material & 
Capacity; 

2. Constraints based Forecast – 
Planning for Materials & 
Capacity; 

3. Reduced Planning Cycle Time 
from weeks to minutes 
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Unconstrained 
vs Constraint-
Based Planning 

1. Infinite material & capacity 
planning; 

2. Creates unconstraint plan; 
3. Creates feasible schedule; 
4. Sequencing by overall 

setup time within a day; 
5. Simulation for long-term 

planning; 
6. Due date driven planning; 
7. Manual Capacity Levelling. 

1. Finite capacity & material 
planning; 

2. Constraint-Based Planning; 
3. Uses Optimization to create 

schedule; 
4. Minimize = total LT + setup time 

+ delay time + production cost + 
setup cost; 

5. Real-time simulation, what if 
planning capabilities; 

7. Customer priority, cost driven 
solution; 

8. Forward & Backward Scheduling; 
9. Scheduling Algorithms; 
10. Detailed Capacity Planning. 

 

  

 

As it can be realized, the simulation tool represents one of the main advantage of SAP 

APO PP/DS since it is useful to define multiple planning scenarios within the settled 

commercial and productive constraints. Leveraging on improved RAM capacity, PP/DS 

will be able to provide real-time, simultaneous, and detailed evaluations in order to 

provide the best finite capacity production plan. The simulation tool will allow Planning 

Dpts. to: 

 Elaborate real-time multiple simulations of medium-term Production Plan; 

 Elaborate real-time multiple simulations of Detailed Scheduling program; 

o MRP simulation run for each scheduled program; 

o Simulate material missing analysis for each scheduled program; 

Compared to the actual situation, data will be transferred into the real factory 

environment only if they are previously analyzed and if feasibility has been checked. 

Production Planning process will be linear since production capacity and components 

availability evaluations will be based on data not modified by everyday operations. As I 

said in Chapter 2, this is a necessary improvement to avoid information misalignment 

among planning Dpts. (2.1 – MPS feasibility analysis). 

A further step is the integration of PP/DS with GATP (Global Available to Promise) 

evaluations. Swim Lanes Operation project gives higher importance to Assembly to 

Order logic compared to Make to Stock one. Customer order planning and scheduling 

cannot be managed as an exception anymore. Production Planner evaluations must be 

combined with ERP analysis so that to be sure to produce the requested product at the 

requested time in the requested quantity by the customer. 

Due to ATO logic adoption for “Class B / C” finished products, ATP analysis will integrate 

MRP run (Figure 4.8) 

Source: fr.slideshare.net/.../Jalilmousavi/sap-apo-vs-ecc  

Table 4.7: Differences between SAP ECC and SAP APO PP/DS 
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As you can see in the central section of the picture above, ATP analysis is used to plan 

finished product requirements as a consequence of direct customer orders coming from 

the market. This is called “pull” area since production plan is driven by quantity and date 

of customer orders. Once MPS has been defined, MRP will be used to plan component 

availability. This is called “push” area since De’Longhi sets the required component 

quantity and delivery date to fill the dependent demand value. 

The integration between ATP and PP/DS is required in case production capacity is not 

available at the requested date and time. 

In this case, a procedure called CTP (Capable to Promise), included into the ATP, triggers 

Production Planning & Detailed Scheduling module that performs a simulation analysis. 

When creating the planned order, the system checks the available capacity of the most 

important resources and the availability of the components according to the PP/DS 

logic. Then, the system uses the availability dates of the procurement proposals to 

calculate the confirmation date for the sales order. 

Alternatively, a multilevel ATP check can be launched instead of the CTP analysis. On 

one hand, this analysis checks the availability of all components of the technical BoM; on 

the other hand, ATP analysis cannot be combined with PP/DS evaluations. Statements 

on capacity availability and components availability can only be rough (on a daily basis) 

and not as detailed as in CTP (in seconds).  

 

 

 

Figure 4.7: Relationship between ATP and MRP analysis under MTS, ATO and MTO logics 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 
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4.4.2 Manufacturing Execution System (MES) 
 

As you can realize from the introduction of this paragraph, MES represents the closest 

application to the production process among those available. It is involved on several 

activities within the factory floor.  

De’Longhi Manufacturing Execution System will guarantee a detailed Shop Floor 

Control, to provide information to all production related Dpts. Its goal is to make easier, 

faster, and automatic the control of production operations and other factory related 

events. It should guarantee efficiency, efficacy, and flexibility during the production plan 

execution phase. 

Due to these characteristics, MES could be easily integrated with other SAP ERP modules 

previously introduced. It allows planning Dpts. to have a real-time feedback on how the 

shop floor level is working, in order to be able to provide faster and flexible solutions. 

This software will guarantee collaboration among offices and factory operators since it 

will represent the detailed, well organized information portal in which every problem of 

production execution phase will arise and solution will be provided. 

MES functions portfolio could be summarized into this map (Figure 4.9): 

 

 

 

  

 

 

 

 

 

 

 

 

A. Coordinate: Interface with ERP/APS function. MES receives production orders 

and material requirements; at the same time, it transfers data about production 

execution phase to a upper level software. Main functions performed are: 

o Resources and materials management; 

o Quality management; 

o Machinery maintenance; 

o Machine operation scheduling; 

B. Execute: Production execution phase. MES must provide all information required 

to plant operators to properly manage the production process. In this case, MES 

Figure 4.8: MES functions map 

Source: “Gestione della produzione” A. De Toni, R. Panizzolo, A. Villa 
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covers an active role since it drives operators and contribute to a reduction of the 

human error rate: 

o Activity Dispatching: Each post of the new work centers will be equipped 

with a touch screen LCD. They will provide the operators with the 

sequence of operations required and the related needed components. 

Operators will have the possibility to visualize all necessary information 

and declare components scraps. Visual Management approach will 

entirely substitute the face-to-face communication. An higher 

accountability level will be guaranteed to work center operators and this 

is one of the reason why operator’s selection and training sections must 

be scrutinized; 

o Components and finished products tracking. This allow plant and planning 

Dpts. to have a real-time control on materials location and consumption 

rate; 

C. Control: Function by which MES checks the status of plant machineries and 

process efficiency level: 

o Process and machinery data collection; 

o Efficiency deviation and machinery status alerts; 

D. Analyze: Real-time, multi-dimensional analysis of production process efficiency 

level and finished products scrap rate. Machineries and operators contribution 

rate will be evaluated so that to improve the production process results. 

Thanks to the adoption of APS and MES specialized software, De’Longhi Appliances 

employees will be able to provide a real-time feedback to fast and continuous operative 

conditions. 

Thanks to APS and MES features, the “Plan, then Execute” approach adopted until now 

will be substituted with the “Plan-while-Executing” one. Planning Dpts. and factory 

operators will work simultaneously. Real-time information sharing will improve 

Production Planning flexibility level and communication ratio among internal offices. 

Key factors of this quantum leap could be summarized in 3 points: 

1. Bidirectionality: Planning decisions will have a direct execution at the factory 

floor level. On the other hand, production process execution problems will be 

immediately notified to upper level Dpts. to be solved as soon as possible; 

2. Visibility: New IT configuration will guarantee a full information visibility among 

plant operators. Operators will cover an active role in controlling their work 

environment, increasing their commitment on daily operations. Improved user 

interfaces will simplify the information comprehension and elaboration. Dpts. 

will be connected together thanks to an higher data availability level and real-

time dispatching of data maintenance operations; 

3. Shared Accountability: A wide range of plant operators will be enabled to the 

data maintenance process. Information modified only by a short range of 

planning employees will be shared with factory floor operators so that to allow a 

bottom-up contribution to problem-solving processes. Competences and 
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accountabilities will be respected to avoid any data consistency and redundancy 

problems. 

4.5 Conclusions 
 

In order to conclude this paragraph, I would recap the major goals of the project and 

check whether De’Longhi could fulfill them or not.  

As I introduced at the beginning of this chapter, Swim Lanes Operation project has been 

settled in order to reach two objectives: 

1. Improve the customer service level provided; 

2. Reduce the finished product warehouse fulfillment rate. 

1.  Improve the customer service level provided. Coffee maker machine market is 

evolving rapidly. People are changing the way they purchase coffee maker machines. 

Even for high price products, customers are willing to substitute the traditional 

purchasing paradigm with an internet based one. Internet has dramatically increased 

the competition among companies. Customers can check and compare the price and the 

availability date of different products improving their market power, unlike companies 

do. People are well informed and able to choose the best possible solution among the 

available ones. I chose the word “solution” since customers are looking for a 

combination of material and immaterial components during the purchasing action. The 

finished product represents only a part of the solution since it needs to be surrounded 

by services improving the customer comfort rate.  This paper deals mainly with the 

capability of the company to reduce the customer lead-time through an improved 

flexibility and both a vertical and a horizontal collaboration.  

Factory frozen period has been reduced from 5 weeks to 2 days, with an expected TILT 

of five days for European ATO products. This means that a customer order received on 

Friday will be fulfilled at the end of the following week, at last. Solution’s added value 

will be dramatically improved since products and services will be provided once they 

are required. Indeed, early and late deliveries will reduce the value of the whole solution 

since products will not be available at the right time.  

Customer satisfaction rate is expected to grow dramatically. Improved internal 

operations will guarantee the product availability at the required date, place and 

quantity thus customers will be able to release the order at a time closer to the 

requirement date. 

As I said in the introductive section of this chapter, Swim Lanes Operation project 

represents the application at a factory level of a wider project called Swim Lanes that is 

affecting the whole supply chain planning process. 

Due to this reason, customer service level improvement must be measured from two 

different perspectives: 

1. Value provided by Swim Lanes project; 

2. Value provided by Swim Lanes Operation project in particular. 
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1. Value provided by Swim Lanes project: It mainly refers to the reduced MTS 

planning horizon and the introduction of the ATO logic. The forth allows 

commercial plants to provide the last forecast confirmation closer to the market 

request, reducing the difference between forecasted and sold product quantity 

and mix. On the other side, Assembly to Order logic makes European customers 

comfortable with the product availability at the end of the fifth day by now. In my 

opinion, the added value created by Swim Lanes project should be analyzed from 

two different perspectives: 

A. Coherence between demand planned quantity and mix and customer order 

content.  

B. Reduction of the time slack between customer order release and requirement 

date.  

 

A. Increased product availability cannot be measured looking only at sales 

growth. Indeed, it may be influenced by several factors whether under the 

company control (provided solution) or not (macroeconomic trend). Instead, 

the added value provided by the improved product availability could be 

measured looking at the trend of the stocked quantity in the commercial plant 

hub. Given the factory fixed capacity, a negative trend proves that a higher 

percentage of planned SKUs have been sold improving the congruence 

between the planned quantity and the quantity required by the market. 

Before taking conclusions about that, two influencing parameters need to be 

specified: 

o “Forecast Accuracy”: As mentioned in Chapter 2, it represents the ability of 

commercial managers to provide exact demand forecasts. A KPI has been 

settled. In the best-case scenario (Forecast accuracy=100%), forecasted SKUs 

are equal to market requests in terms of product quantity and mix. The lower 

is the “Forecast Accuracy”, the higher is the quantity that will remain on stock 

at the end of the planning period. Since its rate is expected to grow, starting 

from the current situation, the stock analysis useful to check the service level 

provided will show the worst rate. Indeed, there is a direct relationship 

between demand forecast accuracy and service level provided to customers; 

o Production deviation %: It measures the ability of the factory to produce the 

forecasted amount. It mainly refers to the production mix since, due to 

relative production constraints, the factory may not be able to produce the full 

range of requested products. On the other side, it may overproduce those sub-

families employed in the production process, enhancing the stock along the 

supply chain. As discussed above, Swim Lanes Operation project will improve 

the service provided by the factory to market requests up to the point in 

which the factory plan will be equal to the aggregate market requests. 

A KPI called “Product Availability” measures the product quantity kept on 

stock at the commercial hub at the end of the planning period. It is computed 

as follows: 
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Actual Stock at the begin of time bucket analyzed 

Sales performed during the same period 

 

Thanks to KPI historical data, it can be realized that Swim Lanes project 

reduced the stock quantity in the commercial hub by 30% compared to the 

business performance trend of +22% in the last three years.  

Thanks to improvements on Demand Planning and factory operation 

processes, this trend is expected to go on growing in the next future due to the 

following reasons:  

 Wider implementation of the Assembly to Order logic, instead of the Make 

to Stock one. ATO does not create stock in the commercial hub since 

supplied goods are equal to market requests in term of quantity and mix. 

Assembly to order process is still undeveloped since Swim Lanes 

Operation project is still in the prototype phase. 

 Improved service level provided by the factory, thanks to internal 

operation redefinition. 

 

B. Reduction of the time slack between customer order release and requirement 

date represents another factor to be considered in the customer service level 

computation. If customers perceive the product availability as granted 

whenever they release the purchasing order, they will tend to postpone the 

action so that to be sure about the order content. As I did for De’Longhi, the 

same analysis on “Product Availability” could be done at the customer level. 

 

2. Value specifically provided by Swim Lanes Operation project: The service 

level provided to customers must be measured also in terms of quality of the 

supplied goods. Given that the factory will respond properly to market requests, 

the added value that can be addressed to factory improved operations is the 

quality of the produced goods. Thanks to the anticipation of the functional check 

before the final assembly phase and the adoption of breakthrough technologies to 

check product quality problems, customer complaints addressed to product 

aesthetic issues and malfunctions is expected to drop by 80% in the next future13. 

By comparing these elements with the Swim Lanes project aggregate cost, I can conclude 

that an investment of 100 and a perpetual maintenance cost of 10 will produce a 

customer service added value of roughly 80 for the following years. Investments costs 

are assumed to be recovered during the next three exercises. 

2. Reduce the finished product warehouse fulfillment rate. The second goal of the 

project is the reduction of the finished product warehouse fulfillment rate. This is crucial 

to improve the company cash flow and thus the availability of monetary resources to 

                                                           
13

 Based on De’Longhi Group management view 
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invest on higher valuable purposes such as improvement of IT solutions or 

internal/external collaboration.  

The current Make to Stock policy will be gradually substituted with an Assembly to 

Order one for “Class B/C” finished products. In a future perspective, low demand 

products will be produced as to respond to a real customer order on hand. One piece 

flow production logic will guarantee no finished products to be kept on stock after the 

order fulfillment phase.   

As you have realized, this flexibility level has been reached by improving the component 

warehouse fulfillment rate by 100%. In the future perspective, the required components 

to guarantee the feasibility introduced at the factory floor level will increase 

consistently. On the other hand, investment on finished product inventory will be saved.  

This allows the company to contain the transformation costs that impact roughly for the 

50% on the finished product total industrial cost.  

For “Class B/C” SKUs, De’Longhi will give up on the (Q,R) inventory policy adopted until 

now to manage a Make to Stock planning process. As a matter of fact, the Assembly to 

Order policy combined with one piece flow production logic does not contemplate any 

finished product stock quantity at the end of the order fulfillment phase. 

Graph 4.14 shows a representation of the on-hand stock (red line) and inventory 

position (grey line) for a specific subfamily. 

As introduced in paragraph 4.2, De’Longhi Appliances has settled a production mix 

constraint in which the same subfamily must be planned at least for three consecutive 

working days in the same production line. On average, due to high sub-family 

differentiation, the output of these days is sufficient to cover the commercial 

requirement of the following one month and a half. In the graph reported below, the 

produced quantity at the beginning of the period will be reduced by the Demand during 

the following one month and a half. In other words, the produced quantity is equal to the 

demand aggregate value when T=1,5 month. 

Moreover: 

 The replenishment level (R)  has been settled looking on the average demand 

value during the production order frozen period “OFP” (1 week before the 

production starting date), when none modifications of the order quantity and 

starting date can be introduced; 

 Safety stock (ss) has been settled looking at the demand standard deviation, the 

service level provided and the length of the production order frozen period.
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Graph 4.14: Finished Product Inventory policy 
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CHAPTER 5. Future Developments 
 

In the last chapter of this Thesis, I would discuss about possible evolutions of the current 

scenario. According with the Thesis basic guidelines, solution proposed have been 

developed trying to improve the current collaboration and flexibility level.  

5.1 SWOT Analysis Suppliers 
 

The higher flexibility level introduced requires the support of a relationship with 

suppliers and inventory management able to guarantee a full component availability for 

the production starting date. In this paragraph, I will introduce how Production & 

Material Planning office proposed to restructure the relationship with suppliers. 

Supplier relationship has been analyzed using a SWOT matrix. This has been useful to 

collect opinions and ideas from different sides. The result of the analysis is a 

consequence of the contribution of many people leveraging on personal views and 

everyday experiences. 

 

 

  

 

 

 

 

 

Index 

1. Strengths (Page 152) 

 

2. Weaknesses (Page 153) 

 

3. Opportunities (Page 155) 

 

4. Threats (Page 162)     



 
 152 

1. Strengths 

 

1. Suppliers with De’Longhi as their unique customer. A share of De’Longhi 

suppliers is managed under captive logic. They are dependent on De’Longhi 

strategic and operational decisions since De’Longhi represents their sole 

customer. Thanks to higher contractual power, De’Longhi is able to place 

relationship conditions better fitting with its needs. Thus, flexibility guaranteed 

by suppliers is higher; 

 

2. Continuous reminder. De’Longhi Material Planning personnel constantly 

pushes on De’Longhi suppliers. This is considered a strength since on one hand 

component late deliveries is dramatically reduced, on the other hand a closer 

relationship with supplier is established; 

 

3. Supplier’s territoriality. Most of suppliers are willing to invest on raw materials 

warehouse so that to face De’Longhi flexibility level. Supplier’s territoriality 

makes easier to enforce a personal relationship and trust among parties. Delivery 

date and flexibility level guaranteed by supplier proximity allows De’Longhi to 

invest on TILT reduction projects. 

 

4. Presence of suppliers willing to take risks in order to face De’Longhi 

flexibility level; 

 

5. Open Order logic. It reduces the time spent by Material Planners to process 

information. On the other hand, suppliers have the visibility of De’Longhi planned 

orders portfolio. 

 

6. Added costs exploited for ordinary components procurement: 

i. Components transportation by plane; 

ii. Components warehouse investment. 

From a Production & Material Planning point of view, this last point is considered 

a strength since components arrival and availability could be managed in a 

flexible way. From an aggregate point of view, transportation and warehouse 

added costs might represent a threat if they are not properly managed. 
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2. Weaknesses 

 

1. Suppliers with multiple clients. Compared to the previous situation, suppliers 

with multiple clients have standardized procedures that cannot be easily 

modified by customer requests. De’Longhi contractual power is lower, thus it has 

to adapt its internal operations in order to fit with supplier constraints; 

 

2. High lead-time to process information (MPS -> supplier feedback). 

Information exchange and alignment must be improved to support the 

operational flexibility level required. E-mail and telephone tools have to be 

replaced with real-time software in which parties can easily send and check 

updated information. Data alignment among parties is due to guarantee the 

feasibility of the production plan; 

 

3. Phase-In Phase-Out and NPD process managed as exceptions. Lack of formal 

procedure to manage the introduction of new products and the decision to move 

them to other De’Longhi production plants; 

 

4. Low flexibility level due to “Engagement rules” not respected. Open order 

logic represents a strength since Material Planning operations are faster and 

easier, but it has to be modified to better manage the relationship with suppliers. 

Sometimes “Engagement rules” are not respected, so suppliers are not ready to 

satisfy De’Longhi mix requests. De’Longhi contractual commitment is not enough 

to guarantee the required supplier flexibility. “On Time Delivery” KPI should 

solve this problem since penalties will be released in case the contractual 

agreement is not respected. Visibility horizon of the open order logic represents a 

constraint especially for components with high lead-time; 

 

5. High flexibility level requested to suppliers; 

 

6. Lack of agreement over the open order visibility period (2 months); 

 

7. The totality of components is managed using an MRP logic. The positive side 

of this decision is that all information is dealt with in the same way, so operations 

have been routinized. On the other hand, Production & Material Planning 

personnel spends a lot of time on components that could be automatically 

managed by the system using a replenishment logic; 

 

8. Over capacity not agreed with suppliers; 
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9. Supply relationship managed under saving logic rather than service level 

one. Despite the formal criteria declared by Purchasing Office, relationship with 

suppliers is usually managed under saving logic at the expenses of the service 

level provided. Written rules and clauses need to be emphasized during supplier 

evaluation procedures so that to be sure about the supplier commitment.  

 

10. Sub-Sourcing (Supplier-Customer relationship). It creates information 

overflow. Supplier-customer relationship makes difficult a material flow 

standardization; 

 

11. Low relevance of supply quantity and data. Sometimes ordered components 

are not delivered on time or in the correct quantity. A new KPI called “On Time 

Delivery” will be introduced to monitor the suppliers as far as quantity and data 

agreed with De’Longhi are concerned. Further details will be provided in the 

following paragraph; 

 

12. Insufficient usage of electronic platform for supply relationship 

management. “Supplier Portal”. I state my opinion about this tool in the 

Opportunity section; 

 

13. Weekly client order process. Client orders are processed once a week. 

 

14. Purchasing office is developing a double source strategy only for critical 

components: materials with lead-time, capacity, or technology constraints. 

De’Longhi accepts the risk of sole sourcing strategy for non-critical components 

like reduction of the contractual power, lack of suppliers comparison in terms of 

price and service level provided; 

 

15. Lack of aggregate stock policy useful to manage both finished product and 

material SKUs. Each product code is managed in a dedicated way looking at the 

production requirement and at the Production Planner experience. None 

mathematical formula has been adopted to manage SKU stock value with a 

standardized procedure. 
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3. Opportunities 

 

The opportunity section contains ideas concerning medium-long-term redefinition of 

De’Longhi supply network.  

1. Multiple replenishment criteria instead of pure MRP logic; 

 

2. Digitalization of relationship with suppliers. As mentioned above, information 

has to be completely digitalized in order to be rapidly transferred.  

It has been developed a supplier interface called “Supplier Portal” integrated 

within the SAP ERP software. It is an IT platform directly connected with 

De’Longhi SAP ERP software, useful to share information with suppliers. Each 

partner can have access to this platform using the username and password 

provided by De’Longhi to check the order portfolio. In addition, they can confirm 

orders, send rescheduling proposals, check their quality grade, and 

upload/download technical documents. (Figure 5.2) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

In my opinion, this tool could represent an added value for supplier relationship 

management purposes, but it is not properly employed. While suppliers are used 

Figure 5.1: Supplier Portal 

Source: De’Longhi Appliances Srl 
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to check information released by De’Longhi, Material Planning personnel do not 

use this tool to manage the order confirmation and adjustment actions. E-mail 

and business telephones are still contemplated as the main communication tool 

since they are easy to use and they ensure information to be immediately 

received by the counterpart. On the other side, Supplier Portal data are not 

always updated, indeed an IT algorithm running two times per day aligns SAP 

and Supplier Portal data.  

As it can be realized, Supplier Portal cannot be used to manage everyday 

urgencies since data do not reflect the real scenario. Material Planners do not use 

this tool, driving the reaction of suppliers outside the supplier portal. Thus, data 

contained are redundant and useless. Manually maintained data such as material 

technical configuration and quality reports are not reliable since they are not 

constantly updated by competent departments.  

Up to now, suppliers use the Portal only to check the procurement data since SAP 

ERP automatically updates them. The other functions are useless.  

Supplier Portal could be used as sole communication tool with external suppliers, 

but it needs to be improved: 

 The totality of data must be automatically updated by SAP ERP so that to 

be useful for internal and external users when they need them; 

 Data must be updated with a real-time running algorithm so that to be 

used to manage everyday adjustments; 

 User Interface must be simpler so that to allow suppliers and internal 

operators to save time compared to the ongoing tools used; 

The necessary condition to make this tool useful is a reorganization and 

alignment among De’Longhi internal departments on the tools used to transfer 

information to suppliers: 

 Material Planning: Purchasing order release and adjustment 

management; 

 Quality Dpt: Information concerning material quality issues and periodic 

quality reports. 

 KPI Dpt: Information concerning supplier On Time Delivery data and 

grade.  

 Administrative Dpt.: Invoice reception, payment notification etc.; 

This is an example to explain how internal and external communication and 

collaboration represents a key success factor to increase the flexibility of the 

Supply Chain Planning process. Excel files will be substituted with a unitary, well-

organized database. Information will be fully available and easily checked by all 

people involved into the Portal. Information misalignment and disorganization 

will be reduced. 
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As I imagine it, Supplier Portal will not substitute the traditional communication 

tools such as e-mail and telephone but they will be used to manage exceptions 

such as material urgencies and transportation agreements. 

EDI (Electronic Data Interchange) 

Electronic Data Interchange is an automatic data interchange tool between 

business partners without any human intervention. Trading partners must agree 

on a standardized platform and format that will be used to transfer information. 

De’Longhi EDI will replace most of the communications manually exchanged with 

suppliers, such as purchase order sending and invoice notifications.  

EDI will partially replace the standard communication tools such as telephone 

and e-mail. E-mail is an electronic tool as well, but documents exchanged are still 

handled by people rather than by computers. People involvement increases the 

percentage of human error and increases the required time to perform low-

value-added activities. Instead, EDI documents will flow automatically to the 

receiver application (Figure 5.3) 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5.2: EDI introduction. From manual communication to automatic one. Computer-to-
Computer communication will substitute manual intervention on low value added activities. 

Source: De’Longhi Appliances Srl 
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As explained in Chapter 1, this model is already employed for the open order 

logic. Medium-term delivery plan is automatically notified by e-mail to suppliers 

according to the settled order frozen period. Despite this, order confirmation and 

uploading processes are still manually managed by Material Planners through e-

mail, telephone, or meetings.  

De’Longhi and Supplier ERP systems will be integrated so that to increase the 

speed of information transfer and management process. Major advantages of EDI 

software are: 

o Speed and Accuracy of information transferring process; 

o Cost Saving (Efficiency): Reduction of time spent by the Planning team on 

low value added activities. Personnel will be more productive and 

involved in high-value operations. At the same time though, EDI will 

reduce the time required to transfer data among partners; 

o Strategic: EDI reduces the time required to collect data from suppliers. It 

will allow De’Longhi to apply effectively the market driven approach 

instead of the supply-driven one. Moreover, it could enable De’Longhi to 

reduce the transaction cost and time spent in case of new trading 

partnerships.  

 

EDI will improve the current situation by checking automatically the availability 

of supplier production capacity. Automatic feedback will be released to De’Longhi 

in case the supplier ATP analysis output does not match De’Longhi purchasing 

order quantity and data.  

This is a medium-term goal since a fully integration of ERP software among 

De’Longhi and its suppliers is required.  

 

3. Supply Network redefinition. It has been hypothesized to redesign the supplier 

network following the “Toyota” / “Tier 1” logic in which suppliers are organized 

by tiers (Graph 5.1).  “Tier 1” suppliers are those that have a direct contact with 

De’Longhi. They are skilled companies able to lead and manage the next phases of 

the supply chain. De’Longhi Appliances Srl will perform the assembly phase of 

the production process while first tier suppliers will be accountable for the 

production of needed sub-groups. OEM Company will lead the whole network. It 

will fully exploit the “Leagile” strategy introduced before. For “Class B/C” finished 

products, none components will be assembled without a real customer order on 

hand. At the same time though, “Tier 1” suppliers will produce semi-finished 

products with a PULL logic, following De’Longhi final assembly plan fixed three 

days in advance. 

Regardless sub-group commonality classification, only needed components will 

be supplied “Just in sequence” to De’Longhi Appliances Srl according to its daily 

assembly plan or part of it. 
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De’Longhi Appliances will not have a direct relationship with second tier 

suppliers, thus it will not manage procurement of raw materials useful to produce 

sub-groups. Indeed “Tier 1” suppliers will have to manage the procurement of 

materials needed following the logic adopted in Paragraph 4.3.2: 

a. MRP logic for components employed in the production of sub-groups 

assembled in “Class A” and possibly “Class B/C” finished products; 

b. PULL logic for components with lead-time lower than 3 days, employed in the 

production of sub-groups assembled in “Class B/C” finished products; 

c. REPLENISHMENT logic for components with lead-time higher than 2 days, 

employed in the production of sub-groups assembled in “Class B/C” finished 

products; 

Moreover, warehouse logistic operations will be improved in order to reduce the 

time spent into material inbound and outbound operations. Components and 

finished product warehouses will be redesigned so that to allow suppliers and 

logistic operators to enter directly into the factory floor and manage the material 

movement operations themselves. ERP system will schedule material inbound 

and outbound operations. 

Sub-group quality check procedure will be anticipated at the first tier supplier 

level. Sub-group functionality will be already checked when components will be 

inbounded in the OEM company.  

Cost of the supply chain restructuring cannot be endorsed in the short term. For 

this reason, supply network redefinition under “Tier 1” logic remains a project 

feasible only in a long-term perspective. 
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Graph 5.1: Supply Network redefinition under “Tier 1” model 
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I think that the redefinition of relationship with suppliers proposed in (2) and (3) 

is feasible under the following conditions: 

 “Tier 1” suppliers have De’Longhi Appliances Srl as their sole customer 

because it:  

o Guarantees the highest supply network flexibility level since 

decisions taken among companies are directed toward a common 

goal; 

o Simplifies the ERP integration process since supplier’s internal 

operations will be entirely managed using SAP; 

 “Tier 1” suppliers territoriality, so that to minimize the transportation 

lead-time; 

 “Tier 1” suppliers must have the necessary capabilities to manage the 

product design, procurement and production planning phases. Nowadays, 

De’Longhi suppliers do not have these skills. Cooperative “Incontro” and 

other suppliers have to be trained to manage their supply chain 

independently. 

 

4. Elimination of Contract Manufacturing (purchasing and production); 

 

5. Short-term investment on component warehouse capacity; 

 

6. Digital tools upgrading (Replenishment and Stock Analysis). IT upgrading is 

required in order to manage the inventory in a proper way. Lack of 

replenishment and stock analysis tools represents a constraint toward an 

improvement and differentiation of stock policies adopted to manage different 

components. 
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4. Threats 

 

In the last section, I highlight the negative sides of the supply network restructuring 

proposed. 

1. How to shift from Supply to Partnership logic. “Tier 1” logic requires an 

improvement of the supplier relationship. Suppliers cannot be simply considered 

as producers of components but they have to participate on leading company 

strategic decisions, product development and process reengineering projects. 

This poses a threat since De’Longhi may not properly design the relationship 

with partners because of a lack of experience. All opportunities and constrains 

need to be evaluated in order to avoid not forecasted consequences and 

miscomprehensions. 

 

2. Printing Dpt. managed under a fulfillment (efficiency) criterion rather than 

service level provided; 

 

3. Lack of standardized finished product platform. As I said in paragraph 4.2, 

product standardized platform would have simplified the material management 

and production phases of the Supply Chain Planning process. Supply network 

redefinition has to properly answer to possible information overflow due to high 

product-component specificity rate. 

 

4. Bounded change management. Diffused conservativism among De’Longhi 

employees does not support a full evolution toward a new Supply Chain layout. 

The risk is a hybrid application of the new project that may affect the efficiency 

and the effectiveness of the system.   
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5.2 On Time Delivery (OTD) 
 

To conclude this section, I would like to describe a further KPI that will be introduced to 

check the performance of suppliers. 

As I explained before, a new Supply Network layout is necessary to guarantee the 

feasibility of planning rules introduced by Swim Lanes Operation project. Total 

industrial lead-time reduction impacts on the time slack between purchasing order 

sending and material inbound operations. Thanks to EDI introduction, information 

sharing among De’Longhi and its suppliers will be improved, but this represents only 

part of the solution. Suppliers will cover a critical role since the highest service level is 

required to avoid: 

 Added costs due to work center downtime hours; 

 Opportunity costs as consequence of unsatisfied customer orders; 

Supplier reliability will be measured in term of: 

 Delivered quantity compared to ordered one; 

 Respect of component delivery date agreed: Early and late deliveries will be 

evaluated negatively. The forth produces inventory added costs, while the latter 

creates the costs stated above; 

 Respect of reactivity and flexibility level required by De’Longhi according to 

internal planning rules. 

A new KPI called “On Time Delivery” will be introduced to check the service level 

provided by suppliers as a combination of the required parameters.  

A new contractual clause concerning the supplier commitment on “On Time Delivery” 

result improvement will be added. Because of that, OTD will be used as an official tool to 

evaluate the reliability of suppliers and as an evidence supporting the revision of 

contractual conditions (such as price, lead-time), and eventually the termination of the 

supply relationship. Based on the supply chain restructuring proposed in paragraph 5.1, 

“On Time Delivery” could be applied also by “Tier 1” partners so that to check the 

reliability level of their suppliers. 
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5.3 Conclusions 
 

In this paragraph, I would summarize the medium-term hypothesis hereby provided and 

analyze the added value they are able to introduce. 

Relative to the content of Chapter 5, Table 5.1, provides a cost-benefits analysis14: 

 

 

 

 

 

 

 

 

 

Compared to the investment needed to: design the supply network renovation, train 

suppliers, introduce the EDI and set the database for “On Time Delivery” 

implementation, the company is expected to improve the value of the project in three 

ways: 

 Save the required cost to support the warehouse added capacity implementation. 

Indeed, in case De’Longhi decides to apply the short-term inventory solution 

even in the future, it needs to duplicate the capacity of components warehouse 

and sustain added costs on warehouse management operations (new personnel, 

new forklifts…); 

 Supplier reliability saving the opportunity cost sustained in case of not fulfilled 

customer orders; 

 Simplified supply network and internal operations. In the new configuration, 

materials will flow with a bottom-up directions, saving costs of triangular flows 

performed until now. Purchasing, order sending, component missing analysis and 

delivery reminder operations will be simplified since De’Longhi personnel will 

not control the entire supply network anymore. 

 

 

 

                                                           
14

 Due to De’Longhi Group proprietary data, only qualitative evaluations has been reported 

Table 5.1: Added value computation 
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Conclusions 
 

In this Thesis I discussed the Supply Chain Planning topic, referring to a specific case 

study: De’Longhi Appliances Srl. 

As it can be deducted, De’Longhi is trying to improve its process flexibility and its 

vertical/horizontal integration in order to face the challenges proposed by the market.  

Swim Lanes Operation project represents the way De’Longhi is trying to face the market 

dynamicity. Customers are at the core of De’Longhi business model, thus internal 

operations and collaboration with external parties need to be improved to provide the 

expected service level. 

De’Longhi does not appear to be prepared to sustain the settled productive project goals 

from a component point of view. As a matter of fact, supply side criticalities have been 

covered in the short term, with higher component inventory level (Figure II) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure II: Short-term solution to supply side criticalities 
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As discussed in Chapter 4, it has been decided to duplicate the components inventory 

quantity so that to “cover” the following supply side criticalities: 

 High Production Flexibility: Flexibility introduced by Swim Lanes Project. The 

reduction of the frozen period from 5 weeks to 2 days and the introduction of the 

one piece flow production logic require the availability of a wider range of 

components compared to the previous model. Heterogeneous and dynamic 

production program represents the main source of criticalities from the 

component inventory management side; 

 

 High lead-time required to share and process information: As discussed above, 

horizontal integration among De’Longhi and its suppliers is not coherent with the 

required process lead-time. Information is shared and processed in a manual way 

increasing the time spent by operators to share and manage data. As a matter of 

fact, supply network is not reactive enough to sustain the market demand 

variations. Supply modifications are now managed as exceptions compared to the 

ordinary information flow coming from the MRP running phase;  

 

 Usable quantity and delivery delays: Two dimensions that qualify the supplier 

reliability level. In a hypothetic case of 100% reliability grade, supplies will 

deliver the expected quantity at the expected date. Unfortunately, in some cases 

supplier reliability is lower than 100% thus the company may decide to sustain 

added inventory costs to prevent lower component usable quantity (lower 

delivered quantity, scraps) or delivery delays; 

 

 Low standardization: Following a customer oriented perspective, De’Longhi 

decided to increase its product portfolio and the components specificity rate. 

Extended components differentiation, thus a lack of material standard platform is 

not coherent with an inventory cost saving policy. 

 

 Lack of appropriate IT tools: The absence of IT tools useful to perform detailed 

stock analysis and manage multiple component replenishment policies. As widely 

discussed above, this does not allow Production Planning personnel to easily 

reduce the average stocked quantity. During the project prototype phase, 

replenishment policies introduced in paragraph 4.3.2 are still managed without 

an appropriate IT tool. 

As you can see in Figure II, the higher is the components inventory level, the lower is the 

impact of the mentioned criticalities. Facing similar problems, the higher is the service 

level that the company wants to provide to internal and external customers, the higher 

is the level of stock that needs to be kept internally.  

In my opinion, the solution must be found elsewhere. Supply network configuration 

under “Tier 1” model and the integration of ERP systems among De’Longhi and first tier 
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suppliers should improve the reactivity of the system from both information sharing and 

component management perspectives.  

Introduction of APS and MES will properly support the operations improvement and 

component tracking data collection. In my opinion, MES introduction represents the first 

step toward the adoption of a specific inventory management tool. 

Furthermore, “On Time Delivery” KPI will help Production Planning and Purchasing 

personnel to collect data for each supplier in order to evaluate its reliability level and 

take appropriate decisions. 
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